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Aeroplane  Glider,  Paper  Used  to  Make....  148 
Aeroplane   Glider,   Toy,   Feathers  Used  to 

Make    lil 

Aeroplane,  Government,  Children  Killed  In 

Landing  of    407 

Aeroplane  Gun,  Universal  Bearing  Holds...  Z£A 

Aeroplane,  Guthrie.  la..  Owns   602 

Aeroplane  Hangar  Inflates  like  Football....  fifil 
Aeroplane  Hearse  at  First  Aerial  Funeral..  641 
Aeroplane,  Helicopter,  Inventors  Still  Inter- 
ested In    Iftl 

Aeroplane  "Hospital,"  Pioneer,  Larger  Type 

Succeeds    400 

Aeroplane  In  Italy.  Record  Made  by   tlQ 

Aeroplane,  Inspection  of  Forest  Fire  by....  811 

Aeroplane.  Juvenile,  Is  Push  Cart   441 

Aeroplane  Kite.  Three  PropelK-rs  on   760 

Aeroplane  Landing  on  Small  Field,  Crowd 

Crn.Hhed   Into  by    SlU 

Aeroplane    I^andings,    "Steve    Brodie."  by 

John  Edwin  Hogg   262 

Aeroplane,  Largest,  Prepare  for  Trial  Trip 

of    an 

Aeroplane,   Largest,   Trial  Flight  Ends  In 

Crash   

Aeropl/me,  Live  Lobsters  ■'^hljitied   on   :<86 

Aeroplane.    Locomotives    Raising  Scuttled 

.Ship   Photographed  by   JA 

AeropIan<',  Training.  How  to  Build   4  68 

Aeroplane — Low  Priced  Biplane  to  Appear 

on  Market    260 

Aeroplane  Mall,  Government  Builds  Eastern 

Terminal  for    J2i 

Aeroplane  Mall  Service  between  U.  S.  and 

West   Indies    RR« 

Aeroplane  Mall  Service  Same  as  Railroad 

Service    B80 

Aeroplane.   Mid-Air  Leaps   from  Aeroplane 

to    66 

Aeroplane,  Midget,  French  Offer  at  Popular 

Price   ,   825 

Aeroplane,  Midget,  Reported  from  France...  349 
Aeroplane    Mndel.s.    America    Hn.s  Blgjje.st 

and  Best  Wind  Tunnel  for  Testing  ma 

Aeroplane  Motor,  Liberty,  Development  of..  681 
Aeroplane  Motors,  Government  Loses  on  Sale  HJ 
A<«roplnne,  Movie  Director  Finds  Locations 

Easily  with    8.^8 

Aeroplane.    Night   Stunting,   Vivid  I'leture.q 

Made  by    £6 

Aeroplane   of  Police   Reserve  Air  Service, 

Girl  Giving  Letter  to  Officer  of   I2fl 

Aeroplane,  1.000  Horsepower  Engine  for.,.,  laa 
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Aeroplane  Parachute,  Pocket  under  Fuselace 

Holds   asi 

Aeroplane  Parts,  Clock  Made  of,  by  Airman.  1^ 
Aeroplane  Parts,  Hotel  Dlnlnff  Room  Dec- 
orated with  Replicas  of   71A 

Aeroplane  Parts,  Racing:  Auto  Made  from...  if 
Aeroplane,    Passengers    may    Walk  down 

FuselaKe  of   

Aeroplane  Photograph,  Helmet  on  Statue  of 

Liberty  Shown  by   il2 

Aeroplane,  Physician  Makes  Visits  In   101 

Aeroplane,  Pilotless.  Long  Course  Crossed  by  112 
Aeroplane  Pin,  Champion  Airman  Presented 

with    611 

Aeroplane,  Poultry  Purchases  Floating  Be- 

hind    22a 

Aeroplane — Prise  for  Nonstop  Flight,  New 

York  to  Paris   2L1 

Aeroplane  Propellers,  Canvas  Layers  Used 

to  Make   Sfil 

Aeroplane  Propellers,  Water  Craft  Tevted 

with    401 

Aeroplane,  Rice  CJrower  to  Use   lii 

Aeroplane  Rides,  Tubercular  Lungs  Strength- 
ened by    6S0 

Aeroplane  Risk,  Fire  Truck  Reduces   1^4 

Aeroplane,  Russian,  Pronienade  Deck  on....  li 
Aeroplane  Service,  London-Paris,  Business 

Men  Value   

Aeroplane  Ship  "Furious"  Is  Floating  Aero- 
drome   430 

Aeroplane.  Shock   Recorder  for   fiii 

Aeroplane,    Sporting.    Makers   Expect  De- 
mand for   Ij 

Aeroplane  Starter,  Labor  Saved  at  Aero- 
dromes by   B06 

Aeroplane,  Street  Service  Station  "Gasses"..  £12 

Aeroplane.  Tandem,  as  Future  Air  Liner   2M 

Aeroplane   Taxis,   Park  Used  as  Landing 

Place  for   421 

Aeroplane,  Three  Miles  a  Minute  Speed  of..  JLii 
Aeroplane — Tilt<  d  Disk  Rt-places  Crankshaft 

In  Rotary  Motor  

Aeroplane  to  Inspect  Roadway  Work,  Con- 
tractor Uses   889 

Aeroplane  to  Seaplane.  Pontoon  Equipment 

Changes   

Aeroplane  to  South  Pole,  Plans  to  Send  821 

Aeroplane.  To  the  Pole  In.  Uy  H  K^b.-rt .  .  .  .  tia 
Aeroplane  Tourists  to  Journey  in  Squadron 

Formation    414 

Aeroplane  Trains  Promised   H»2 

Aeroplane,  Tree  Top  Landing  Place  of   569 

Aeroplane — Triplane  Bomber,  EuKlif^h  Advo- 
cate Use  of   173 

Aeroplane,  Velocipede  Drives   fiiU 

Aeroplane.  Vertical  Rising,  Whirling  Power 

Plants  Lift   521 

Aeroplane,  Wireless  Steered,  Germans  Claim 

to  have  Had  

Aeroplane,  Young  Chinaman  Builds   ^fifl. 

Aieroplanes — Air  Race,  International,  Prince 

of  Wales  to  Start   122 

Aeroplanes,  Air  Route  Traced  In  Africa  for.  .^98 

Aeroplanes,  Arctic  Explorer  to  Use   HI 

Aeroplanes,  Army  Air  Service  Suggests  Con- 
tracts for   J2 

Aeroplanes,   Atlantic   Flight   Entries  Have 

Mishaps  to    364 

Aeroplanes — Harrack,    Naval  Airmen's. 

Efjuinpi  d  like  Club   727 

Aeroplanes-  Tlrltl.ili  "Xnnler  1211  Motors  .  .  y^o 
Aeroplanes.  Coast  Ouns'  Fire  Adjusted  by. .!  224 
Aeroplanes  Crash  In  Mld-Alr,  Camera  Man 

Turns  Crank  as   £12 

Aeroplanes    Knropean    Air    Firms  Proposi/ 

Ronte.s  for  South  Atnfrira   .t  is 

Aeroplrines.  FIsbfnK  Industry  In  Sardinia  to 

be  Promoted  by   S22 

Aeroplanes — Gas  Engine  Theory,  Dissected 

Models  Teach   gig 

Aeroplanes,  Gasoline  Power  Plant  for   £12 

Aeroplanes — Government    Concrete  Hangar 

Is  Fireproof   2SIS 

Aeroplane's  Ground   Sp<e«|  .<!hown  by  Indi- 

,  cntor    918 

Aeroplanes — Highwaymen    of    the    Air,  by 

1^1  oyd  D.  I^wls   41 

Aeroplanes.  Holland  to  Hold  Exposition  for  ~ 
Displaying    ^ 


Aeroplanes,  Isolated  Towns  In  Peru  United 

by    2 

Aeroplanes — Liberty  Engine.  Triumph  for.  .  1 

Aeroplanes,  Magnesium  Pistons  for   ft 

Aeroplanes,  Mall,  Alcohol  Used  as  Fuel  for.  Z 
Aeroplanen,  Map  Making,  Triple  Camera  for  2 
Aeroiilanes — Markers,    City    will  Construct 

for  Airmen   Z 

Aeroplanes.  Midget  Tractor  at  Naval  A.lx* 

Station  Moves  

Aeroplanes.  Miniature,  Boys  Make   . 

Aeroplanes.  N.  Y.  Bridges  Flown  under  by. 
Aeroplanes.  Northern  Canada  and  Souther 

Ports  to  be  Linked  by  

Aeroplanes.  Panama  Canal  Defenses  to  Ic 

dude  

Aeroplanes.  Parisian  Arch  Flown  under  by 
Aeroplanes,  Rats  Devour  Casein  Glue  on. .  . 
Aeroplanes,  Sight-Seeing.  Used  over  West 

ern  Cafions   , 

Aeroplanes,  Silent  Motor  and  Propeller  for. 
Aeroplanes  Survey  Forests  to  Value  Woo 

Pulp   

Aeroplanes,  Tank  Trucks  Supply  Gasoline  t 
Aeroplanes  to  Carry  Ore,  Mine  Owners  Buy 
Aeroplanes — Transcontinental  Derby  Planne 

by  Aerial  League  

Aeroplanes,  U.  S.  Map  to  be  Made  from  Pbc 

tographs  Taken  by  

Aeroplanes — ^\'alue  of  Altitude  Flights  

Aeroplanes.  Vertigo  After  Tall  Spin  Dan 

gerous  to  Fliers  of  

Aeroplanes.    Warning  Signs   on  Telegrap 

Pole  Tops  for  

Agricultural  Implements: 

Automotive  Thresher  Goes  from  Shock  t 

Shock   

Beet  Harvester,  Motor  Digs,  Tops,  an 

Loads   

Canada   Receiving   Large   Shipments  o 

Tractors  from  U.  S  

Corn  Shock  Binder  

Crane.  Wagon  Bed  Lifted  Off  with  

Cultivator  and  Harrow  Combined  

Farm  Tractor.  Homemade  

Farm   Tractors,    Improvements   In  Rel 

Drive  System  for  

Farm  Truck  Has  Appliances  for  Handlln 

Fertilizer   

Farmer  Makes  Tractor  Help  Build  Barn. 

Garden  Rake,  Attachment  for  

Handle,  Common,  for  Hoe.  Weeder,  Tar 

Trimmer,  and  Trowel  

Harrow,  Attachment  Saves  Time  In  Clean 

Ing   

Hay    Crane.    Barn   Space   Utilized  wtti 

Aid  of   

Hay  Loader  Machine  

Hoe,  Weeder,  Turf  Trimmer,  Trowel.  Cora 

mon  Handle  for  

K«'rosone  Kurning  Tractor,  Novt-I  Driving 

System  for   

Manure  Loader,  Rofjiry  Pitchfork  on.... 
Motor  Cultivator,  Grass  Mower  for  Gol 

Links  Made  of  

Plow.  Slumn  JumplnR-.  Hinge  In  Beam  of 
Potato  Loader,  Crop  Carried  from  DIgge 

to  Wacron  by  

Potato  Planter,  Furrows  Dug  by  

Potato  Planter,  Simple  

Rake.  All  Around,  for  Fruit  Tree  Cultlva 

tlon   

Runner    Cutter,    Strawberry    Beds  Ker 

Clean  by    >* 

Self-Threading  Hay  Press.  Improvement j 

on   1 

,'5holfer    Pnmnc-e  for  T  r>"k  o'   ^ 

Steel    Terracing   Machine    Prevents  Soil 

Erosion    ( 

Tlirosher  and  Harvester  Deliver  Grain  to 

Watrona    'j 

Thresher  for  Broom  Porn   i 

Threshing  M.Tchlne,  I.<lttle,  Boon  to  Farm- 
era   

Tractor,  Ballast  Carried  In  Hollow  Whee's 

  51 

T^ractor  Blades,  Beans  Harvested  with....  T 
Tractor  Cultivator  for  Garden.  Students 

Build    2J 

Tractor  Operated  Harvesting  Machines...  21 


I 
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AgricMltural  Impiementt :  [Continued) 
Tractor,  'ireea  Sawtd  Ixjwn  by 


....«.». 


495 


Trowel.  Weeder.  Hoe.  Turf  Tiitnrner.  Com- 
rii{)M  fliLiiiilf  for   114 


nio\  ill 


L&l 


l.:xtorinin;itnr.  Suil  I'uUerucd  by...  ba4 
Wt  eder,  11m-,  Turf  Trimnicr.  Truwol.  Com- 
iiiitn   ilaiidio  fur   114 


Weedt-r  MiiiU;  from  Cutin.t  HcutCT. 
y^'-re  Hoe  for  (Jardcn  Use  


» ■  *  *  * 


All 

in. 


V  .\ «1J iT?n;ible  Garden  Trellig. . ...  12< 
•fcansaa  Canning  Cluba  Arouae  Men'B  In^ 

^    ^rest    191 

'   mboo  Grove,  Experimental,  Planted  In 

.leor^ia    846 

ik,n  from  Cliff  Dwelling  Sprouta  Like  Any 

>ther    74 

ft    ciruwurs,    Net    Used    in  Unloading 

.•Irops  o(   191 

\b  Garden  in  Wastilngton  State  Main- 
lined by  Departineiii  of  AKrlculture. .  672 

yik  house  for  Farm  Labor   640 

nada  Has  only  39  Million  Acrca  under 

Cultivation    906 

rn  Borera.  Liquid  Fire  and  Steam  Uaed 


so  Kill 


tnberry 
♦eatroy 


******* 


B85 


I'l-sts,    raiiflc    Cuaat  Gruwera 


•»aabr».d  Fruits  and  G ralna  Dlatase  I'roof. 
•>y  K.  H.  Moulton  7  663 


.tivatinK  Cirouiid  Around  a  Tree, 
•m.  Siniple  Hridy^oa  for 


44« 


'HKTa'     As.sociHtiona     Build  Concrete 

train  Klevatoia    2QS 

-tilizing    Powder   Serves   as  Spraying 

•olutlon   ;   668 

■^eat  Fire  Protection  Now  Extended  to 

fear  Ky  Fields   212 

>ilt  Keeps  Relter  When  Carefulljr  Picked 

nd  I'acked    294 

ait  Pickers  and  Palntera,  Hooka  and 

foxea  on  Ladder  Aid  to   450 

•^•den    Platform,  Flower .  Pots,  Inverted, 

upport  Plank  aa   133 

fden  Trellia,  Adjustable   128 

9.    Carbon   Bisulphide.   Field  Rodenta 

billed  with  771 

188  Mat  for  Gardener   811 

estigatlon  of  Farming  Encouraged  by 

:ritaln    834 

Igatlon,  Gasoline  Engine  Pumpa  Wattr 

718 


I 


zu  Valuable  Forage  Plant,  by  Robert 

Moulton   104 

•tquito  Larvae.  Oil  Soaked  Sawdust  In 

lice  Fields  Deatroya   752 

Jor  Truck  Express  Hoon  to  FarrrH-rs.  .  .  213 
iuntain    Slalea    Raise    Bumper  Wheat 

  384 

•  ing  Piclurea.  Potato  DIaeaae  Shown  by  762 

Shoea  Stretched  with   447 

;eapple  Growera.  Association  Formed  by  74  7 
up  Fertilizing  Material  from  Michigan 

■*a>tg8     486 

Jipr  Map  of  Texas,  Resources  Shown  on  894 
ler  Nile,  Engineers  Propose  Reaervoira 

  668 


Tiller 


Cutter    Keeps    Strawberry  neaa 


WIN 


iBllor 


Vt-ar     Loru..<t     Id  iiitcrostini? 


JLli 


»^r"'>  to  '  iraze  on  Ku- ■■iic.tn  i  :.atl«-  i-'j.  l  i.s  [j^^ 


lis  Clear    lilg   Timber    from  Russian 

*rm  T^nn/ls    340 

ilx.xrd.  Farm  I'rodLUJtB  Advertlwed  on.  "644 


1  "'i  r  ri  ■   "i'v  ■!  i  1 1 1 II  '.^ 


"i-ciover  Seed.  Tin  Can  Used  to  Gather  792 
ncco  Plant.  Steam  Road  Roller  Ster- 

iZ'-n  Soil   fc.r   705 

ato  Plant  Trellis.  Twlatcd  Wire  Forma  163 
^ot.  150  Varieties.  Experts  Write  Hiog- 

^^pblea  of   94 

•  -lit.  Seedlinga  Watered  by   291 

.          Hoe  for  Garden  I'se   187 

Alrrir.-n.«.  I>alloon  Parado  In   103 

i»'rnufhrr  tor  Drill  ITosH.   mU 


Air,  Compressed,  and  High  Preasure  Water 

.Stroam.^.  L«       liaised  by .   ■   278 

Air.  Coiiu/i  ' d.    t  >  !><■  writer  Cle.-iiu'd  by  .  .  . .  V^i'l 

Air  Coiuprosaor.  Motor  iiacers  Ald<  d  by  4Z7 

AirOoiittst.  Traiis-Pacilio.  KuUa  for. ...... .  4U6 

Air  riufu  (inaoline  I'ower  I'laiil  Fittod  for..  673 

Air  >'raU.  Now  liisiKiie  for.  ■  371 

Air  ('raft,  Sl^'nala  St-nt  by  Eleetrodca  in  Sea 

botwetn    278 

Air  ("urrciils,  Army  Usls  Ballooiia  in  Sludy- 

Ing   !  ■   ..     r.  88 

Air   r>t  ivc,   European   Loconiotivo  I'ropelled 


by 


911 


Air    Firnia,    Kuroi'ean,    iLUUtca    for  South 
Ami-rna    rrii['i>.--iil    hy   34S 


Air  Flight.  Portugal-Brazil,  Prize  Offered  for 
Air,  Heated,  Gives  Rigid  Aluminum  Ualloon 

Buoyancy,  by  R.  C.  Busbey  

Air  Highways,  U.  S.  and  Canada  to  Have 

Maps  of  

Air  Litu  r.  Future.  Tandem  Aeroplane  as 

 _  '    —  


Air   Einer.   Germany  Adds 

Fleet 


to  Commercial ' 


501 
244 


MS 


Air  Mail,  Canadian  Rockies  to  Have   198 

Air  Motors,  Augers  Operated  by   747 

Air  Nozzle,  Carbon  Removed  from  Cylin- 
ders by    779 

Air  Operated  Scraping  Tool  for  Metal  Cast- 

Inga    734 

Air  Prosaure.  Oil  Forced  from  Barrel  by....  779 


Air  y'nip.  IIpiI  Boats.  Missouri  River  to  be 

Xavit;:it'-il  by 


Air  I'rupell.  rs  for  Boats.  Trial  of   401 

Air  Race  around  World  Sportf^men  Plan .  .  .  .  880 
Air  Hnc-e.  I nternatlunal.  I'rince  of  Walea  to 

Start    132 


Air  Itiaks.  Inauranco  Companlua  Underwrit- 
ing 


Hi 


Air  Route  Traced  from  Cairo  to  tho  (-apo.  .  .  398 
Air    Sirvice.    London-1 'arl.s,    Dusineaa  Men 

Value   884 

Air  .Service  of  11.  S.  Army.  Cities  Help  Build 

Aviation  Fields   

Air  Sorvie.-   Problems.  Inventors  Asked  to 


Air,  Siiiiplf  Mi'tliod  of  ^W'iKblIl^; 


278 


634 


_Z4i 


Air    Sr Jll  i'lii.    .\'.-tv:il.    Aeroplam-s    Moved  by 

Mi<lt:.(  Trnotor  at.......  TTT 

Air  .station.  Naval.  Fatal  Seaplane  Crash  at? 
Air  Trip  across  Paeiflc,  Moving  Picture  Pro- 
ducer Offers  Prize  for  

Air.  Upper.  German  Artlllerv  to  Teat 


JUL 


218 


Alrdronie     Permanent,    AUiany    (N.    Y.)  to 

I :st aiil iMh    ■  ■ . .  z 

Airman,  Champion,  Jewelry  Given  to   518 

Airman,  Clock  of  Aeroplane  I'arta  Made  by.  430 
Airman,  Floor  of  Yosemite  Valley  Landed 

on  by    682 

Airman  in  iTEvnt  Fli>-s  1.100  Mil,  s  In  a  D.'.v  2C,» 
Airman.  Landing  and  Tal<c  (^ff  from  Tto  'f 

Made  by   689 

Airman.   South    America   Crossed    and  Re- 

crossed  by    674 

Airman's  Neck,  Broken.  Improvised  Appa- 
ratus Used  to  Cure   186 

Airmen,  Army.  Exhibition  for  Prizes  Pro- 
hibited for    119 

Airmen.   Atlantic  City  is   Eastern  Rendez- 
vous for   210 

Airmen.  Cheoserloth  Tank  Built  to  Fool   367 


Airni'^n.  City  will  Co n.it i  net  Mrirkera  foF. 
Airmen  In  Aeropl.t n.  ~.  K.itrle  Ch.ased  by.. 
Airmen.  Int»  r[>liiii!iH.  liii.  ts  Worn  by.... 


724 


■ ,   183      Airmen  I, n.at  nii  AfiiiMM  Co.t.gt. 


248 


Alrmiii.  ^J^M'  Miiijiriu    Tiiolf  Camera  for....  72«S 

Airmen,  Naval,  Club  like  Barrack  for     727 

Airmen    Observers.    Training,    by  Perclval 

E.  Jackson    US 

Airmen.  Parachute  with  Propeller  and  Rud- 
der for   433 

Airmen.  Sense  of  Fear  is  Lost  and  Coming 

Smash  Hypnotizes    98 

Airnif-n.  Sitrn  or.  Hoof  of  \i  rial  Stitii>n  for.  .  488 


A  irtiii  u.  'I'raliiinc 


(\auy  Many  Fatfilttb  s  to. 


■^iiin  .'iiul  Ni 


li  I  \-  e 


94 


Airmen.  Tran.srontlnental  R-'V'e  for   719 

Airmen.  Vertigo  After  Tall  Spin  Dangerous 

to    608 

Airmen.  Warning  Signs  on  Telegraph  Pole 

Tops  for    260 
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Airship — Aluminum  Dirigible,  Rigid,  Heated 

Air  Glvc8  Huoyancy  to,  by  K.  C  Uusbey..  501 
Alrshit)  and  Atroulane.  OIHclal  Duflitltion  of  510 
Airship — lialloon.    Frtv.    Floats    over  Now 

York  City   •  •  ■  ■  ■  ~  913 

Airiihip,  lilazlntj^,  Crashen  Through  Bank  Roof  357 
Airship,  '"Bodensee,"  (Jermany  Adds  to  Com- 
mercial Fleet   663 

Airship — Dirigibli-.  AtUuitu-  Oiean  Scene  of 
Fiotioer  liouiid  Triij  of.  by  I'aul  A-  Jen- 

kiiia  ■  .  ■   :<26 

Airship — DiriKible    Blown   ilulplt'saly  uIjouI 

North  Atlantic   

Airithlp — Dirigibles.  Germany  Plans  Service 

to  America  with  

Airship — Electric     Dirigible     Proposed  lo 

Carry  Mail   

Airship   Hangar   for  Atlantic  Coast.  Navy 


370 
666 
239 


Airwh  i  li-- -J  loiKst'H    .stiaken    by    JJxiil(j.Kiun  of 
D"  iKil'K-     426 


Atrtiliip — I'iisaoiiijL r  L>irinible  will  Cruise  to 
Urazil 


MSI 


Airship,  Rigid,  British  Kxperts  in  Construc- 
tion of.  by  I'aui  A.  JeTiltins   644 

Airship — "K-34,"  American  Newspaper  Car- 
ried by   574 

Alrsliip,  World's  Largest,  Britain  Building..  654 
Airships — Balloons,    Valve    Maintains  Uni- 
form I'rcssure  in   810 

Airships,  Coast  Uuns'  Fire  Adjusted  by   336 

Airships — European     Air     Firms  Propose 

Route  for  South  America   348 

Airship's  Fabric  I.ift  lioats,  Balloncts  Inflate  666 

airsnipa.  Aiany  ust-a  ^ecn  by  Authority  for.  204 
Alrslitps,  Model,  American  Wind  Tunnel  for 

Tesllng    402 

AirHjitps.  I'aniinia  (."anal  Defenses  to  Include  336 


A jrstilps,  I'erforniances  TesTT 


Airshipsj  icing  Shaped  Hangar  Subway  for 
^  '    '  TUDuiar  aumpeT 


2n 


Alarm    and    Locit,  Auto, 


106 


Conceals    

Alarm  Beli  on  Automobile,  Warning  cilven" 
Try 


2U 


Alaini.  Burglar  or  Fire,  with  Seicnium  Cell, 

Ligiit  Rays  Operate   224 

Alarm  Clock  for  Store   310 

Alarm.  Electric,  on  Wrist  Watch   768 

Alarm,  Fire.  Electric  Motor  Operates  Gong 

Hammer  of   720 

Alarm,  Fire,  Fuse  Controls  Mechanism  of...  746 
Alarm  System,  Drowning  in  I..ake  Mcrritt 

Prevented  by,  by  C.  W,  Gclger   729 

Alcohol  and  Sugar,  New  Process  Aids  Pro- 
ducers of   ^48 

Alcohol,  ralcium  Oarblde  Used  to  Make.!!.!  f»36 
A  l«  oli<il  I'  ll-  1  for  Atrial  S<-r\  j.;.. ...........  .  740 

AlKalohl    .Ni  U-,  rrorn  J  >«  .--1  1  t  .si. rub     919 


A  I  Uiii.  L'la renrc  l\  : 
SiiHilo  io.s.s  I'dwder 


LI 


Allh  .s    ill    KiiHsla   Campaign    amid  Strange 

.?''-'  !  "'J  ~.  .7.  230 

Alloys,  Molten,  Device  i'revents  Oxidation  nf  517 
Altar  of  Victory,  Jeweled,  on  Chicago's  "Vic- 
tory AVay"    60 

Altimeters.  Aeroplane.  Little  Machine  Tests 

Chains  of    j71 

Altitude  Flights,  Value  of  '  sqq 


Altitude  Itecord,  Woman's.  French  A vlatrix 
JH  giveh   ■'  T~rT 

Al^Uud^,^   liecora.    world's   k.    kol/s  R^tnhT 
llBbcs   

Ahttiuie  uecord,  World's.  Seaplane  Makes. ! 

Almiiliuim  Case,  snavint;  Artl.le.s  Inelosprf 


in 


MR 


Ml 


in 


  922 

Aluminum  P<'dal.  AutomoOllc  Foot  ThroVti^ 
< 'pern ted  by  .   7K2 

Aluminum  Stnipp  .Mpl.^terier.  Perfora't'e'd  Cap 

 'Ml   ■     ■  ■   O.til 

Aiuminiitn      .■^\x  M/.i  1-uul     I 'rr.. l)icpa  Sev«»rnl 

SOIdcr.s  for  I'Me  witli  ^(ift 

Aluminu(r)  \\  ir.',  Hair  Cur  .  i  .Madf  of 
AhimlnilW  Work,   .\lckel   I'ointed  .'^.dderi'n'g 

Copper  for  

Amhf  r.  Imitation,  Treated  Gelatin  ' Used  '  to 

Make   '     _     _  . 

Ainhldexlerlty.  F'reneti  .•School.';  to  TeViVh...  . 
Ambulance,  Aeroplane.  Fuselage  Bottom  Ad- 

jtistable  on    223 

Ambulance.  Convertible  Limousine  Becomes  TiSl 


J99 


Ammunition  Tests,  Many  Cartridges  Re- 
quired for    686 

Ammunition,  War,  Use  of  Liberty  Loan 
Money  Shown  in  Government  Exhibit  of. .  .  96 

Amusement  i'ark.  Sailors  Mend  Rigging  on 

Aerial  Hide  in   650 

Anarchists,  Bombs  Sent  Through  Mull  by...  55 

Anatomy,  Moving  Pictures  Used  in  Studying  544 

Anatomy,  Study  of  Deformities  Developed 
by  "Meneurgraphy,"  by  Robert  H.  Moulton  361 

Anchor  Chain  Shackles,  Motor  Driven  Scr«^w« 

Anchor,  Nozzle,  Firemen's  Places  Filled  by.  101 
Anchors  for  Fishing  Boats,  Pulley  operates  313 
Anderson  James: 

The  World's  Greatest  Phosphate  Mines. . 

Adi-eiiahti.    l>y<;   Laboratoiy  .s.nirce  of  


AnKle  Jron.'j.  \"-lMmk.s  .Made  fr<iin. 


3!>7 
1T2 


Aiiiiiuil,  Am-ji  iit  l^ac'iii>;  iCi.  nulation  Bars. 


■  *  ■  *  ■ 


426 


Animal 

Bat  Roost.  Municipal,  Moj»qultoeB  and  Ma- 

laria  i^linii  nated  !/>....  T. 

Bear  Cub.  Auiomobl 


39: 


 .Mu.s.  ».t  \s.   600 

Beef  Cattle,  lUet  Sut^ar  1  iy  - 1  Toducts  Fat- 

t'  M    413 


Boar.s,   Wild,  Camera  Cutclies  

Buffalo  Calf.  Canadian  Sbrtners  Take  to 
Buffalo   

Camel  Caravan.s.  Chinese.  'Trucks  Displace 
tJamelH,  L>emobllizing,  by  G.  F.  I'aul. T.... 
Cat.  Haliliit  Carried  Ituiiie  by  


837 

120 
423 


<''attl<',  -A  ii  ] 'I  I  ■  1 una  re  IVil  to.... 
C.tllli',  \\  iiti,  Trail  lor  Cateliuig. 


J 'OK.  S.  al  .Mothered  by     

iJoK.       if,"  t;ernian  Sau.'^aKi-  itefused  by.. 
DogH  anil  "Cat.s,  Hotel  In  I.()iulon  for....... 

Escaped   L.ione8.s    JJrives    Towngpt  ople  to 
Cellars 


Ml 


121 

TITO 


 *  .  »  I 


Field  Rodents,  Carbon  Bisulphide  Gas  Kills 
Fire    Hydrants,    Bucket    for    Horses  At- 
tached to  

Giraffe,  Stubborn,  Carried  to  Winter  Quar- 
ters   

Goats.  War  Gases  IVsted  on. .  . . . ..... ...  . 

Horses  Comnete  with  Automobiles  In  Na- 
tion's  Capital 


771 
91 

840 

MA 


HA 


Horses.    .Street    Sprinkler    Wauoiiij  ilaul 


Water  to 


Horses,  Tractor  Displaces..,. 
Lion,     "Pershing,"  Children 

Birthday  of   

Lioness,  Automobile  on  Road  Kills... 
Lizards,    Southern    Swamps  Furnish 

(J reenhou.<!e8   

Marine.  Boat  Colkets  for  Aquarium.. 


Celebrate 


for 


706 
281 

724 

JLLL 


Mine  Mule.s.  Sliower  Bath  tor.....   14 

Monkeys.    Typewriter   and    Wading  Pool 
tar      812 


Pigs,    Cafeteria    System    for  Dispensing 

h'ood  to   

Portable  Scale  for  Weighing  Hogs. 


202 
S38 


Raccoon  I'rap.  Mirror  Bait  for   ^19 

Reindeer  anil   Mu.'^k    «>x,    l^xplorer  l)r.'<i>^- 
nates    N«>rtlieiM    (^ina>la    a.s  Favorable 

tjrazifig  Land   for... ..   62 

Roof   of   Taxidermists   Shop   Piled  High 
with  Antler.s   ■   £>£ 


Sea    I. Ions 
Mcitor.s 


Track    U-Boat    by   Sound  of 


Sheep  Shearing,  Wool  Baling  Press  Works 

during   

Sheep  to  Graze  on  European  Battle  Fields 
Shipworni.s.  Panama  Canal  Infe.«»ted  with.. 
Squirrels,  Ground,  Auto  Exhaust  Kills.... 

Trap,  Live  Bait  

Wild  Carcasses  Fed  to  I'oultry  by  Trap- 
pers 


44 

375 
K6S 
614 


Wild  Kangaroo.  Rare  T'icture  of. 

-yrm — nrr^ — "   ' — "  ■ 


756 
Ml 


 i:.\perlnv  nt    Station,  Japan 

l  ia        .  .   864 

Wire     Basket     on    Automobile  Running 

Board  for  Dog   787 

Ankle  Brace.  Arch  Support,  and  Toe  lifter 

Combined   7KR 

Antenntr.  Wlre1e.«is.  Trees  U.sed  by  Army  as.  .T9 
Anthem.  National.  Pictures  I'sod  to  Teai  h..  !!09 
Anliniony    for    Tyriiltion    .Surface    of  Safety 

Match  IJox.  Suh.stitnte  for  ".  Sin 

Antlers.   Roof  of  Taxidermist's  Shop  Piled 
High  with   9« 


d  by  Google 
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Ants  and  Insects,  House  Made  Proof  Against 
Anvil,  Blacksmith's.  Method  for  Fastening  to 

Block  •••  

Anvil,  Blacksmith's,  Scale  on  

Anvil  for  Auto  Rivets,  Triple  Gear  

Anvil,  Method  for  Fastening  to  Block  

Apartment  Buildings,  Collective  Ownership 

of   

Apartment  Houses,  Newspaper  and  Package 

Hack  for  •  •  

Apartment,  One  Room,  Turntable  I'rovides 

Conveniences  of  Four  Rooms  for  

Apiculture — Bees'  Stingers  Make  Profitable 

Crop,  by  Sam  E.  Conner  

Apiculture — Canadian  Develops  System  for 

Itaising  Queen  Bees  

Apple  Cider.  Evaporator  Makes  Jelly  of.... 

Apple,  uoiaen,  mri  s  Houuty  Prize  la  

Apple  foma«-»-.  faille    \il  on.......  .... 

Apple  Tree,  Thtrty-Six  Fruit  Varif^tlefl  from 
A  i)ijrent  iresiuiis,  i  alcniiu  r  1  :.st  Iniut  I's       ■  •  •  ■  • 
A<i'iH>"i"ni  Coiu-i  UiiK  lio.n,  .--p.  <  In.,  n  W  *  U  in 
Aciuiiiiuni   Kfcord.s.   Lollfc^   LIviK  <if  C;ipCi\-t- 
Kish  Sh"wti  by 


302 

770 
771 
312 
77a 

506 

797 

.138 

356 

648 
363 


664 


AmiViriun-..  SinittinK  limHis  .^U.ro  Has  .T" 
Ann'-'l"'  t-  t'"ii<ri  t<,  j^wumps  IiiuhmIo  lUillcl^ 


»-rs 


Arm 


NoVfl.  Fii-iu'h  liivi'iil... 


559 
t*4 


Arc    l\;iiiip.    rurtaijle.    t>>r    Moving  rtcture 

Work   ■   ■    •  •  •  ■ 

Art-  l.itrht  Carbons.  Lnnip  S)n>\v  s  1 'ositlon  or  HY 


A  I- 


•h.  <  •■»n«rftt-.  Costly  'riMTit^rHMs. 
■h  for  CrtxiU'  l  V  i.'obl'  nTi  rwllli^ru, 


Ar<-h,  I.ori>;»-st.  «.'oti(  r«  tr  r.rid>;t-  ci.iiins. 


Arch.  Moriiori.'il,  ov  r  Hiisiiu  k.s  .^titoT  

Aroh.  I'ariHian.  ^-  liera  ullde  L  nder.  ....... .v 

Arch  Support,  AnKie  lirnce.  nnci  Toe  LIficr 
« 'dtnt  l ri«  (i 


Artillery  Evolution,  Tractor  Mounted  "76" 
Ar%leryV  German," 'upper*  Air*  to  be  Tested 

with   .-v;; 

Artillery,  Prizes  Offered  for  Essays  on.  

Artist,  Crippled,  Brush  Held  in  Teeth  by  

Artist,  Hermit,  Seashore  Cottage  of .  . . . .... . 

Artist,  Pictures  on  Automobile  Painted  by.. 
Artist's  Model  Gallows  Used  to  Hoist. ... .  . 

Artists'  Paintings,  Flax  Seed  Ttieltls  Limpid 

White  Oil  for  

Artists,  Sketching  Board  for...  

Asbestos,  Fire  Klndler  Made  of.   •  • 

Asbestos  Gaskets  for  Auto  Exhaust  Pipe, 

Aslfe^stolT^Pla'ster.*  'concrete   Protected  from 

H♦^•^t  with   W  ■ 

Ash  Chute^  Steps  In  Kltchon  Saved  by  

Ash  Tray,  t^.tfety  Matt  h  ('»  y •  ■  •  ~ 

Ashes  nii(l  Coal.  SIiikI.'  -Mts  n;iril.sm  m  P.iper. 

Mill  HtmdloH  ■■  

A.qhfp.  Vaciuim  Cl.  am  r  Truck  Jd  innv.-s  .  .  . 
Asphiilt  ill  Lake.  ShifliiiK.  »ionr>^;  1  oolH  Henl 

Asptiait '  or'  t^n'cVe'tfe  Mixer,   Street  Roller 

Knuippe<l  w'uli   ",%•■•.*"• 

Aspiialt    I'av..MinnI,   CflbbleatoiifS   tfgert  aa 

I'a.HQ  for   •  "  . '  '  I  jj* 

AH|.hall  Road,  Coiurete  t^lrip  IT,  vtiiis  .-kiu- 

ABphalt? "slate'  Waste"  "of  North  Wales  to  be 

Made  lnt<i   Ay 

ArtPhaltuni  i'aint.  Auto  i;ri^;niu'^  Fini.'»li  Ue- 

iif     il  !>>■   * 

Automobile — Exhaust — das. 


204 

438 

800 
554 

732 
200 
803 

676 
769 
150 

292 

504 
144 


670 


626 


202 
913 

_aii 

668 


461 


Asph  \  X  mill  ii  . 

— First  Atd   lY.fltnu'nt  fur 


717 


i58 


170 

753 


Ar«;h.     Victory.     Returned     Solillt-r.s  M.i.rch 

th rout^h   

Ar«-hy'oloKi8t8,    Prehistoric    Texas  irlDea 

Studied  by  

Ar<-ht  s    Portable.  Concrete  Bridge  Building 

Simplified  by  ." 

Archery — Arrows,  Cheap,  cattail  sstems  usea 

to  Make  

Architect.  Building  Site  Selected  with  Aero- 
plane by   

Architecture — American    Housing  Methods 

for  Rehuilditig  France.  

A  T  <-liitecture — RiilldlnK     Rustic  Bummer 


50 


150 
69 

332 


639 


A  rrhltecture — Bungalow,  Auto  Trailer  Is. . . 
Ari  hltecture — Bungalow  for  a  small  L.ot  ana 

n,  Purse.  .•  ,•  •  • 

A  ri     :  1 '■»  I  ur '      K.'i  rinst  i-a<l ,   1'wiKlneiri  iiK  I'hiri 


319 


Ahhhv  'MUct^  Vaults  In  Mew  l^ork  LarKcai  In 

\v.;ri<i   ■■   

AMtritiiom.r.'^  'iaa  CImuiI  ''^ 
Astronomy— t^un.  Annular  KoUpau  ol.  l>>  L. 

,T.  Wilson  'j 

Atlas.  Geographic  and  Industrial,  for  Blind 

of  Great  Britain  u:.' •  \ 

Atom  .'Scientists  Deny  Motion  of  Electrons  In 
Attic.'  IM.-^appoaring  •'^tfilrwiiy  for.  ■  ■ .  •  •  •  •  ; 
Auditorium  of  Church,  Gl.'VJ?a  Suunding  Board 

for   

Auditoriums.  Memorial,  World  War  Veterans 

to  be  Honored  by  

Auger  Bit.  Holes  Smoothed  by  

.\iiKer  Hits.  RciiioVAniO  l'.TrtlTi>r  Mp  fur.  .  .-tt- 

Aupfr  Holcg.  Removin>jr  Shavint^.s  In  .~ 

AuKcrs.  I'neuniatic  Motors  op'  rate  * 


364 


757 

263 
244 


558 

713 
592 
««« 


1M« 


160 


Aufomobile    Acccs.soi  iO.q.    AiixllUiry  Wind- 


shields 

Automobllo  Ambulall(^■e  like  Limousin. 


I.,<iv   Out   480      Autoinobile   Association.    Stretcher  Bearing' 

Motorcycles  Hun  by  

Automobile  .\xte.  Drain  HOlea  Drilled  In...— 
Aut7)tiiol)ilo  Axles.  Rear,  Kemoving  urease 

Auf^nudill^  iiiu  ks  into  River  oft  rerrypoat 


329 


ArchitecUirc — Shelt'-r    House    Is  Pumping 

l-lMiit    

Arrhlterture — Tnwor  Ancient.  Made  to  Order 
for  Amcrlcftn  in  France 


960 


66 


Ar<v».    I  ncandei^cen  t    Lntnps    Run    in  Series 

with   •  •  •  •  •  •■•  • 

Arm.  Artificial,  Cutlery  and  Tools  Attached 

to   

Armistice  Day  Battle  Line,  Crude  Monument 

Marks   

Armor.  Ancient.  Museum  Displays  


Jl 


605 


Dock   •  •     —  332 


442 

697 
832 


Armnry.  Pinking.  RfbulMlng  of 

At  :'1'^'  A:r  ''it'  'is.  I''illiifni  ['aratle  In 


Army   FUTd   Kitchen,   Hoy   "Hikers"  Served 

Meals  by   

Army  Ma.^tks  Made  Proof  against  Absorption 

of  Ga«   

Army.    Retrular.   Educational  Opportunities 

Offered  Men  In  

Army    Tractors.    Officers    Recommend  Odd 
F'orm"  of 


517 


236 
684 
164 

m 


Army  University.  American,  Built  on  Large 

Scale  In  France   53 

Arnold.  Frank  Tt: 

A  Ph'^ep  Tferdf-r'-q  Home   IS?* 


A  r.«en?i  j.  A  rn  .■  r i<  ;i  ri .  1  '< i \« 
Ar«onal  .^.-if.  tv  Kxlt 


iT>.  Cattnil  Stems  T 
He, -I  r 


^■ed  to  Ma  k< 


ir.o 


ftil  Tfuiks  Huilt  by  S27 


Automobile — Ralls  Ih  SpAfk  FUig,  Loose  Car- 

bon  Kept  Away  by  

Automobile,  Beds,  Lavatory,  and  Kitchen  In. 
Automobile  Body  and  Fender  Dents,  Remov- 
ing   

Automobile  Body.  Camping  n\nnt  Hidden  l» 

Atitoinobile  lUvly.  ('Mshler-.s  OltlCC  in  T 

Automobile  Body  for  SaloHman  

Automobile,  Bridge  Rail  Smashed  by  

Automobile  Bus  for  Alaska  Trails  

Aufomobile  Bus  Tire,  Solid,  Mileage  Record 

Established  by   

Automobile.  Carburetor  Not  Used  on  

Automobile  "Carryall."  Poor  of  Harrlsburg, 

Pa.,  Ride  In  

Automobile,  cars  I'rush  

Aulomobile,  Celluloid  Window  in  Top,  Ordi- 

nary  Paper  Clips  Used  to  Fa.«iten  

A^itornoblle  Chassis.  Home  Built  on......... 

A  iifoninliilf  < 'tia  s.xl.^'.  Railroad  Tractor  Made" 


49 
16 

290 


725 

237 
371 

188 
172 

911 


135 


f'liiitcs  Csed  as. 


324 


Ml 


Ar»»nate  of  Ty<^nd.  Truck  Tn  e  Spt-ayer  I^se.';.  G65 
Art.    ■^T*?'*'^" •'^"l'^*'^'^^    Ptudy    in  Cerman 

Behoof  Building    749 

Artillery,  Arti-Alrcraft.  CnlcuJator  for   912 

Artni»'rv.  Coast.  College  Courses  to  be  Re- 
vised In    56 


Automobjle.  Oiiiiese  l^oy  Helps  to  Make....  761 
Automol'lle   t'-.ntrol.s.   Mechanical   Iron  Man 

Opera  t.d  Willi   228 

Autoiuoliil'-.   Demon.-^tiating  I'jngine  t  arriea 

on    396 

Automobile  Doors,  Noise  Absorber  for   442 

Automobile  Doul)Ie.s  In  Road  Mirage   804 


d  by  Googl 


10 


Autoniobne,  Drag  to  Grade  I^awn  Pulled  by. 
AutomoDiie  i^nvtr,  Kubber  yolc  Tli)  for 
.srme  uT 
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Automobile  Drivers,  Billboard  Map  Aid  to. .  .  382 
Automobile   Drivers,  Novel  Sign   Warns  of 

Hill    761 

Automobile   Drivers,  Women,   Britain  Asks 

Uniform  Skill  of   360 

Automobile    Driving,   Careless.  Mechanical 

Sign  Shows  Danger  of   719 

Automobile  Driving,  Cautious,  Signs  on  Cars 

Urge    378 

Automobile   Dynamos    Demonstrated  with- 
out Running  Engine   69 

Automobile  Electric  Wiring,  Inner  Tubes  as 

Insulators  for    297 

Automobile  Engine,  Curious  Boat  Driven  by  641 
Automobile    Engine   Cylinders.   Air  Nozzle 

Removes  Carbon  from   779 

Automobile  Kt>ttlne.  Device  Stops  Wh<  n  Oil 

K-iin ?»  1^1   442 

Automobile  Enginos.  Filtor  for  t)il  Uemovcd 

from    296 

Automobile     Engine's     Finish.  Asphaltum 

Paint  Renews    461 

Automobile  Engines.  Old  Auto  Horn  Locates 

Knocks  In   139 

Automobile   Exhaust  Gas   Poisoning,  First 

Aid  Trentin«  nt  for   717 

Automobile  Exhaust.  Ground  .'^gulrrfla  Kille  d 

with  ■   614 

Automobile  Exhaust  Pipe,  A.sbestos  Gaskets 

Secured  on    293 

Automobile.  Extra  Front  Seat  for   939 

Automobile    Filling    Station,    Cool  Drinks 

Sold  at   590 

Automobile  Filling  Station.  Limousine  Used 

as  Offlce  by  Cashier  of   694 

Automobile— -Flo.-it   Storage  Cell  Electrolvto 

Level  Indicated  by . .  .  .   136 

Automobile    Flywhe'el    Starter.    Steel  Ring 

Gear  Pits    218 

Automobile,   Foot   I'ower    Eurnponn.«<  l'«e...  so'.t 


Automobile  Lock  and  Alarm.  Tubular  Dump- 

I 'om-t  .'tls    393 

'14      AuVoiiiMbile  i.m  lv,  SU:ii)  iliim>!  Uhtd  to  Make  286 

Automobile  Mat.  Linoleum  Riveted  on   610 

Auioniobile.  Mechanical,  on  Incline   44U 

Automobile,  Metal  Armortd  Inner  Tire  for.  .  55*8 
Automobile,  Metal  Tire  Case  Designed  for...  610 

Automobile,  Miniature,  is  Air  Cooled   $5;i 

Automobile  Motor  Pistons,  Tool  for  Fitting.  778 
Automobile  Motor.  Street  Car  Trailer  I'ro- 

pelled   by    750 

Automobile  Motor.  Thermostatic  Valve  Feeds 

Water  Vapor  to   244 

Automobile  Motors.  Wood  Burning  Engines 

Supplanted  by    568 

Automobile — Mounted  Aeroplane  Starter.  La- 
bor Saved  at  Aerodromes  by   506 

Automobile.  Parked,  Chauffeur  Locates  Cars 

in  Rear  by  Window  Rellections   46S 

Automobile  Parking  Signs.  Standard.  Port- 

latKl  AUoptM   102 

Automobili;  I'iii  tii,  Jul  of  steam  Cb  ans   898 

Automobile  Parts.  Old.  Motorcycle  Car  Made 

of    741 

Automobile  Parts.  Overhead  Rack  for   614 

Automobile,  Peanut  Stand  on  Disguises   788 

Automobile  Pedal.  Low  Speed  L;itch  for...  461 
Automobile.    Pedestrians    Buy  Sandwiches 

Sold  from    680 

Automobile.  Pictures  Painted  by  Artist  on.  .  200 


Automobili-  I-'out  Tiirottl'c,  AUimirium  INiliil 

<  >l'et  rU  »  .s    7.1; 2 

Automobile  for  Field  Work,  Living  Quarters 

Provided  in    49 

Automobile  Frame.  Identify  Car  by  Holes 

Drilled  In    CIS 

Atitomoblle    Garage.    Driveways    to  Three 

yioora  of   ...   .  . .   ■  ■  .  ■  rr  690 

Autotnobil'-  Gasoline  Tntik,  rylindrical.  Spare 

'1  ir.  s  <  arriecl  on   .  IStl 

Automobile  (Jasolinc  Tiitik.  So;ip  I'lii^-a  Leak 

■"   ,  ■    9fi2 

Automobile  Gasoline  Tanks.  Empty.  Explo- 
sions In    781 

Automobilf    <:.iholiii.     Tiiliintts.    Punch  and 

' V'  '•"'■>!  i''t;  ..  ......  141 

AutomolilU-  Gate.t.  Anlm.il  Proof   603 

Automobile    Gear   Lever    Handle.  Chewing 

Gum  Used  to  R<  pair   797 

Automobile  Grease  Cup.  Handle  on  Cover  of  922 
Automobile.   Greased    Stick    Removes  Nuts 

Dropped  in    449 

Automobile  Grease  Gun,  Cement  Applied  to 

Building  with    775 

Automobili-  (;rea.«ie  Gun.  I'aper  Make.n  .'^iib- 

siitute  for  •  T7.  7H2 

Automobile  Headlights.  Garage  I.,ight<  d  with  140 
AtitomobUe   Heater.    Sink    Drain    Used  to 

Make  .  . . ... ........   149 

Automobile  Highway.  International,  to  Con- 

nect  Anieriras.  Plan  for  

Automobile    Horn,    Hand    Operated,  under 

Hood   

Automobiles,    Horses    In    Nation's  Capital 

Compete  with   

Autoniobib'    Irimr   Tube.    Pan<lnge  Covered 


with 
Automobile 


Inner  Tube.  Tiro  Boot  F.-istena 


around" 


352 
126 
7H 


Automobile    Inner    Tube,    Tool    Case  Made 

from    793 

Automobib'.  Japanf-se.  Motor  under  Sent  of.  fin2 

Automobile.  .Inpanrso.  Wi  ichs  120  Pounds..  820 

Automobili'.  Laborers"  Train  Piilb-d  by   74S 

Atitomob|b«  L;imp.s.  Punrhing  Holes  in   445 

Automobile.  Lnwn  Mowers  Drawn  bv   301 

Automobile.  Llom  S3  In  Road  Killed  by   96 


Autoniol>lle  Plunges  onto  Deck  of  Fire  Tug"  884 
Automobile  I'ower  Sprayer.  Tree  Pests  Elim- 
inated by    566 

Automobile  Radiator  Cap  Attachments.  Lock 

for    438 

Automobile  Radiator  Cap,  Vapor  Condensed 

by    728 

Automobile  Radiator,  Clamp  for  Workbench 
Holds    597 


Automoblb'  I  tail  i.i  1  or.  <jiiiik  Itipair  for. 


Automobile    Kadialor,    i're\eiiling  Freezlnijr 
of   

Automobile  Radiators.  Repaired.  Testing.  .  . 

Automobili-    Ue.ir  Axli  s.    rnrt.iblo   H'  lirli  to 
HoUl 


292 

927 

AM 


Automobile   Repair  Shop   Hoist,  Pipes  and 

Fittings  Used  to  Make   781 

Automobile,  Road  Making  Machine  Made  of  70S 
Automobile.  Roadside  Camping  OutUt  tor...  712 

Atitoniohile  Uutinirig  Boaril  llagcage  ltacT<^ 
KoMnig   ■   ■  ■  ■   754 


Autoniol)lli',  lUiiiiiiii^;  Board  Ba.sl<ft  for  Dog  78' 
Autonioblb'   Seanlilight,   Road   -Mirror,  ana 

h'lag  Holclt-r  m  Om-.   75B 

Autoinobili-  .S(.»rvic»-  betwei-n  National  Parka  264 
Automobile,  7-Room  Tent  Carried  cn  Run- 
ning Board  of   269 

Automobile,    Snow    and    Ice.    Egg  Shaped 
Rjjnners    for   1 


Automobile.  .Somersaulting.  Creek  Receives.  176 

Automobile  Spare  Tire  Carriers   706 

Automobile  Spark  Plug  Wires.  String  Used 

to  Identify    778 

Automobile  Spark  Plugs.  Trough  for  Rain 

Prevents  Grounding  of   29J 

Automobile  Speeders.  Morgue  Trip  Sentence 

of    621 

Automobile,  Speedy.  Airplane  Parts  Used  to 
Make   48 


Aoiomobile   Speedsters.    Stats    from  Chairs 
for 


Ml 


Aulomobtb-  Soring,  ^l*^^^  . ^ll?'^''  ■  <>'^ 

Automobile  Springs.  Truck  Bumpers  Made  of  14S 
Automobile  Station,  Tire  Pressure  Gauge  on 

Air   Compressor    at   616 

Automobile   St. •••ring   (le.ir,    French  Blovcle 

Operated  with    681 

Automobile    Steering    Wheel.    Table  Lamp 
Made   from    785 


AtitomobUe. 

1R7 

Automobile. 

Streamline.  Hood  Camouflages 

170 

on  Trailer  of   £(( 

Automobile.   Telescopic.   Family  Accommo- 
dated In    ifi* 

Automobile.  Three  Wheeled,  for  Children...  342 
Automobile  Thresher  Goes  from  Shock  to 

Shock    56J 

Automobile  Tire  Boot,  Hooks  Fasten  Around 
Inner  Tube    82$ 
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Automobile  Tire  Casing  Form,  Collupsible, 

Four  Sections  in    759 

Automobile  Tire  Chaina.  Telescopic  Carrier 
f"r    919 


Automobile  Tire  Laat  for  Oarages. 


AuioiiioLiiio  'lire-  Ucuitirs.  Clamp  for  Scurch- 

ii;;lu  Aids  in   :  •:  • 

Ainomoblle  Tire  K.  dmIis.  Kmert:ency  Light 

for    611 

Automobile    Tire    Salesmanship,  Traveling 

Experts  Teach   «   740 

Autt>tiu>bile    Tire    Sproadtr    mid  Iritjsure 

iJauwo   •   •  •  •  •  926 

Auidtiiobilt!  Tiif,  Trunk  .Sttai)  Ht  puirs  Hole 

in  ~  j?3 

Automol'ile  Tire  V;il\<'.  WU'-  Hold.s  <'!>■  n  .  .  .  127 
Automol'iU!  'I'in-,  Win   ^^^cd  to  Uepalr  Kluw- 

out  In  ■  775 

Automobile  Tires.  Air  c  onu'reetHor  for.  . . . .  427 
Automobile  Tires.  Hole  in  Kim  Aids  in  Kc- 

moval  of   ■  .".  139 

Automobile  TIrea.  Old,  Rubber  Gaskets  Made 
*rnm  7  791 


Automobile  Tires.  Rubber  Cement  Used  to 

M<iid   167 

omobilo  Tires.  Tool  for  Sproadlng   -64 

.omobjl'-'.  ToMneau  Lock'-r  f "i   694 

.tUtomoblle  Tops.  UressinK  for   13« 

Automobile  Tops.  Prolonging  Life  of   447 

Automobile   Traffic,  Heavy,   Lincoln  High- 
way Has    747 

Automobile  Trailer  Bungalow    320 

Automobile  Trailer  Bus.  80  Passengers  Car- 
ried   by    747 

Automobile  Triple  Gear  Rivets.  Anvil  for..  312 

Automobile  Truck  Chassis,  Home  Built  on..  833 
Automobile  Truck  Dump  Body  Hoist.  Worm 

Gear  does  Duty  as  Brake  In   273 

AiH»>ni<dill<-  Truck,  Front  ."tnd  Roar  Whcds 
Sl«''  r   •  77  U~l 

™    ■  MS. 


Aiiti'nmhil 

A  u  r  ■  .Tn"lii  i 


Tir.H  (if 


TriH-k   1h  Hot<-l    on  Wlu-ela^ 
Truck,    .Mot.il    Tr»  ud    on  Taper 


  698 

'nns  ("Mrri-  d  by  L'69 


Automobil'-  Truck  Tinin    Ifi  T   . 

Automohll<-  Tru(  ks.  Mini  Unuk  for..  21*7 
Aiitomoblle.  Untna naKcfililp,  r.ridge  Wrecked 

by    713 

Automcd.il.  .    I  s.  il.    Ilnw   to  Tt'.-'t  .  618 

Automobil.'  \  arnuiii  i  aiiK.'^.  I'  unnoi  ror  I'  lii- 
ir.g  M.^do  from  OilcHn  ................... .  769 

A  utnrnoldli'  V;tlvc  SprliipH,  Spring  VVashefi 
M:.d.-   i.f    4r.o 

A  I 


1 1 1  ■  Ml  n  h )  1  (' 


A\nrrilng  tiiver.   t.y  .Murm  l:ell 


A  I ]  t  ..nil iM  1 . 
Aut'.tn'il'il 


676 


\\"n  "h i I'stribli.^hincTit .......  .  7S9 

^\■^u■.•l,  I.fft  Fr..nt,  <;nard  for..  7JB2 

111  Hub  


Autoiii.'l'i  Ir  W'h'.l,  I'ru'utiiatic.  i'TTi 


3S0 


Automnbilo  Wh;  R«  nr  rioat.  d  T'lntes  for  922 
Automobllr—Wlndslil. -111.  Double.  Open  VTs^ 

Ion  Silt  I-rovld'  -l  I'V      §«4 

Automnb'li'  AVindshi.  Iil  I'.yo  Protector   ITi 

Aiit'irni'lillc   W'in.lsliiclii  .^i  rcoi).  Iiisci'ts  Kept 

( >ut   by   ■  •••••••   886 

Automobile,    wings  Transform   into  Aero^ 

plane    . . . .... . . .  ■  ■  ■  . . . .  ■ ... .  ■  ■   ■  ■  349 

Aufomohilf    \\  ire    W  hocl    Nipple    'J'ap.  ni<l 
Spoke    l'.'<''d   to   M.Ike .  ............. .   .  .  796 

Automobiles.   American,   Egypt   Sends   Re»  - 

ntiests  for   .  •  •  ■ . .... ..........  ."77.  48 

Autoniol.ne.^.    f-heap.   C^ity   Mechanics    ^^,^U<o.  S94 

Automnhil'S.   Crossintr   Hitrlit   (n  ..   K!)6 

Autf>ini.lMle.q,  T01e<tric,  H-itteiy  ( 'ha  rt,' I  ti  k  .^tu- 

tlons  fr,^    15 

Automobiles.    Fl.  xiMe  Sl-.i   Spmits   f.u"  Lil- 
ians nrid  'ir.nse  'iuii-   I'.-.il  or,   7-19 

Ai.t'.mfij'il'  s.  F"t"ri  .  to  Ix'  X'erv  Li^ht   484 

Aut'.nu.iiil.  ^^  —  Hill)   ( 'iioiiH  I .  r.   .New  Driving 

Met  bod   r.-^etl  for.  .  ■  ■   204 

Autornolinep  In  Tiers.  Garage  Pullt  of  Eleva- 
tors fitorcm    Bfi7 


Automohile.q.  I.nnnilril  S  for  ■  -  ■  ■" 
A  utoyn'iMle.g.    T.lL-hr,  I :  ml:!  a  ml 


228 


An'rininhili-s.  At  ■'<  irn  ft  ■ .  N'.nit  irili'/.ed  to  Pr<  vent 

T'?ie  If  .'^•■iz-  (1  by  i:ncniv..  

Automn>>n.-s.  Red  Lights  Guide  to  Main  Road 

for   ...  910 

■Side  by  Side.  Locomotive  Hit 

by    392 

Automobiles.    ThiimD    Prints   oT   Owner  as 

Identification  of    616 


Automobiles,  Wireless  Equipment  for   623 

Automobile?,  Wooden  Streets  Worn  by....  760 
Autoiiioblllsts,  Signs  on  Trunk  Highways  in 

\\  isconslii  Aid  to    62 

Avlatrlx.   Baroness  de   la   Roche.  Woman's 

Altitude  Record  Goes  to   187 

Axles,  Rear,  of  Auto.  Itetiiuving  Grease  from  606 

Babbitt,  Blowholes  In.  Prevented  by  Rosin..  797 
liabbitt  Metal  Stove.  Gas.  Swinging  Support 

for    "  ■  ■ .  ■  ■  ■  ■  ■  771 

Babies,  German,  Machine  Sterilizes  Milk  Bot- 
tles for   846 

Bajiy,  Airplane  Ride  Taken  by   601 

Baiiy.   Att.tebiiunt  on   i'arents'   Bicycle  for 

earrylriK   ;   164 

Bai  y  in  Hmh  ('hair.  Belt  Secures   696 


Baby  r'-raiiihuhitor. 


311 


Backg^()Ullli^j,  I'uiiU'  d.  K.iilioud  .-^lunala  Im- 
pruved  Willi    .  259 


Bag.  Hand,  i-'lap  rrotc  ts  Contents  of  

BauKai^c  Itai  k.  Aut(.niiiljile  Running;:  Toaid 
"  ill  for  Uac. 


-    ,  ,.   .  ^  -  ..  ■C-4 

Ball  for  Uac.  (xjn  Tiaii.  Mirror  I'siil  ais....  'Sl'J 
Bala  n.  I-  Seal.-.  L<v.  1  I'.ase  Not  .\'. 


s.vary  Lor 


Ral.ani  i  ii   Rock.   I'-ase  (-'oiicr>-te<l  to  Sav. 


108 


Baling:  Machine.  Barbed  Wire  Salvak.  .!  with  :!:i5 
Balla.st  for  Tractor,  Hollow  Wheela  Tarry..  586 
Ballonets.  Airship's  Fabric  Lifeboats 


from   ,     665 

Balloon  Blown  Helplessly  About  Nortn  At- 
lantic   370 

Balloon  Companies,  Coast  Artillery  at  Pan- 

atna  Canal  to  be  Assisted  by   336 

Balloon,  Free,  Floats  over  New  York  City..  912 
)<aiioon.  Houses  Whaken  by  i-jxplosion  of....  428 

l:.illo(>(i  l':irnde  in  Army  Air  (  ua  ii.s.  ...... .  103 

liall'.on  .'>\^ieni.  lOlectric  TioUey,  .Man  Pro- 

po.ses    239 

Balloon,  Toy,  Hydrogen  Used  to  Iiillate .  . . .  466 
Balloons,  Gas  Tanks  Used  by  Faker  to  In- 
flate   853 

Balloons,  Performances  Test   214 

Balloons,  Ruins  of  Buildings  House   93 

Balloons.   Small.   Air  Currents  .Studied  by 

Army  with    88 

Balloons.  Valve  M.aiiitalns  Uniform  I'reH.sure 

In    810 

Balls  In  Spark  Plug,  Carbon  Kept  away  by.  49 
Bamboo  Caldrons.  Chinese  Salt  Manufactur- 
ers Use    860 

Bamboo   Grove.   Experimental.   Planted  In 

Georgia    846 

Bamboo  Logs  Serve  as  Buckets  In  H.iwnilnn 
IslamlH   ,  .  .  "CO 


Ranan?i  '>il.  Xi.  k.'l  rolisli  rreset  v,  d  by 
Bandac.'.  Iniu-r  'I'ube  Used  over 


1 1, 5 


■'.  5 


Band    Concerts.   Noon   Hour,    for  Shipyard 

Workers   .  ~  :<67 

Band  Saw,  Portable,  Electric  Motor  Drives.  727 
Bandit  Ralsuli.  Photographs  of  His  Battle 

Scenes  Taken  by    690 

Bank    Accounts    Established    to    Pay  Em- 
ployes r... ■ ■■■■■  21 

Dank    Armor   I'latcd   City.  Truck  Used  to 

Deliver  Money  for   22a 

Bank   Building  Roof,  Blazing  Dirigible 

Crashes  Through    357 

Bank  De.sk,  Labor  and  Floor  Space  Saved  by  352 
Bank  Guard.  Loopholed  Turret  Used  by....  497 
l^ank,  Indexfd  Case  for  Checks  and  Deposit 

Slips  for    541 

T?ank  Protection.  Kinks  in   61S 

Bank  Vault.  Dynamite  Bla8t.<»  Remove  244 

Banks.  Children's,  Conducted  on  Convention- 
al Line.s    879 

Banks,  Federal  Loan,  Home  Builders  to  be 

Helped  by    236 

Banks.  Hand  Grenade.  War  Department  to 

Give    236 

Baobab  Tr- c.  Fiber  of.  T'sed  for  P.ap.'r   L'eri 

Barbed  Wire.  Baling  Machine  Salvages....  336 
Barbed  Wire,  Nature's,  Fences  in  Southwest 

Made  of    92 

Barbed  Wire  on  Battle  Fields,  Salvage  Com- 
mittee to  Reclaim..   84 

Bnrge.'*,  Atlantic  Coa.«»t,  Quincy.  111..  Builds..  75 
B.irium,  Paint  Pigments  Made  from  Selcn- 

ites  of    426 

Bark  Wounds  In  Trees.  Care  of   283 


d  by  Google 


12 


POPULAR  MECHANICS  INDEX.  VOLUME  XXXII.  1919 


TtRrn    for   Dairy,   Round.   Chores  Quickly 

Done  In 

BfrFn    liny,  Mechiinic'nl   Koik  lui....  

Barn!  Triictur  AIJ.-^  Kami.  i-  iti  UuilmnB:.  ■  ■  ■ 
BarrVick  for  Naval  Airm.-n  Ktiuipix-d  like 
— Club 


644 


121 


Barrel    liVanks.    Galvanized    Iron,  Machine 
Corrugatea 


Bp.r..i  Oil  varcod  from  by  Air  «f"':e- ;  •  • 
Sarrel.    Slurdy,    Strip    ot    uummed  Payet 


Makea 


779 
2M 


Barrel.  Water.  Wash  Tubs  Made  of 

t^arrcl!    \V  hccll'iirruw    Hnlbi    Madr  of. 


450 

-MO 


BarrvlH.  Dry,  Wet  HtraW  Wiu  kt'd  iii  i.s  M-ntuH 

BarrL-ls.    Kmpty.    Stranaed    i^tL-ani.  r    I-  l.»aed 

Ba^iball— Bl^  League*  CatVheV.  SCCret  FIukbi 

Code  Revealed  by   ••  ■"  " 'a\1 

Basement.   Motor    Driven    Blower    in.  Air 

Cooled  m  omce  or  H<>mp  by  .  •  .  •  •  •  ■  

Baflket.  Fire.  Caterpillars  Killed  wit"-  

BuAk.  t  fur  Flowers.  IfrlyiUliiK  Can  for.  

Basket.  IlauKinK.  '  ■," '.^^  ^i'.^.' l^^'''  "'^v^n' 
Basket   of    Cow  s    L-ddcr.    liiqiaiia   ui    C  hHe- 

nn^kot  Weaving.'  'sa'niVa'r^um' Tubercular  Pa- 

Ba.sk'et?  wire!  on"  RunnliiK '"0*"/^  /or  .Pog^ 

Bat  Uooat.  Mo3qUltm:a  and  M.-ilaria  Klimln- 

at»  d  by   ••••••  •  •  "  •,'  V" 

Bath.  Shower,  for  Mu.e  Mult  a 


11£ 


330 


193 

144 

151 


261 

736 
4*1 


392 
44 


Bather.  Hack  Sonu  r.saii  It!  ^  .^y;!!'"^ 

Bat h er.s.  Sii  1. m *•  r si  b  1 . ■  \V  a U  r  B h  >  c Ic  for  ^ ^ 
Bathing    Beach    Ute    I'l  esoi  v oi lorpcdo 


-fii 


Ba'thtn'g^  Su'it.'  inflatable.  Wearer  Not  Hamp^ 

Bat'hroom  Cabinet^  Jhr«e„.MUror»  on  .  

Bathroom.  Shower  Bath  Stall  Built  in.  

Bathroom,  Sponge  and  Soap  Holder  for ..... 
Bathtub  Fixture,  Supply  and  Overflow  Com- 

Ba*ttcry,   German! '  In   Belgium,  interesting 

Ba^tteH^e8.°^Flashlight! '  Outfit '  MakeB  When 

Batteries   In"   Telephone   Circuits,  Rochelle 
Salt  Crystals  Replace.  • 
Battery  Charging  Stations  for  Touring  Elec- 

Battle  FlcWs.  Barbed  Wire  to  be  itcclalmed 

BatTle'  Map.* '  F't-rVhYag-'si  *  National  Museum 

Displays   ;j 

Batlleshjp  Cake.  Western  Chef  Molds.  .  ..... 

Battleship,    Dry   Land,   Naval  Electricians 

Bjath!rhlp.°"New*  ikiexico.*"'  'Driven*  by  Elec- 

BatUe8h?p°"rop'e'litr  Shaft  BearinKS.  Lig- 
num-Vitaj  Used  to  Makf..  

Battleship.  "TenneBS<-e  Is  America  s  L-arg- 
pst    ••••••••  •  ••••••• 

Battleship.  Wooden,  Tank  Made  of....  

Beach  Chair.  Folding.  Pneumatic  Cushion  on 
Beach.  Ocean,  Old-Fashloned  Stiles  Give  Ac- 

CCSS  to  «,•••••••♦••••••••••*•••"*''*****' 

Beach.  Samuel  W..  Sends  Wlrt  less  Messages 
by  Machine   •  

Beach  Schoolhouse  In  California..  

Beach    Wet.  Danger  to  Motorcycles  on. ... 

Beads."  Sea  Shell.  Unearthed  In  Mound  Build- 
ers' Tomb   ^;  ■  j  ■ 

Beams  and  Jack,  Heavy  Duty  Press  Made 

Bean  Hafvostl'ng * Atl-YhnfienV  fo^ 'Trac^^^^^ 
Bean,     Prehistoric,     from     CllflT  Dwelling 

Sprouts   

Boar  Cub  Is  Automohllo  Mascot  

Bearings,     Roller  Arrangement 

Bed%u?d5or?  and  "(i.Vrd'e'n  Se'aV.  'spring  Co'iich 

I'scd  for   •  ■•  

Beds.  Metal,  Gates  Made  with  • 
Beef    Fresh,  Central  Ice  Plant  Supplies  to 

;y  "p]  Y   

Boor  kotr  Phonograph.  Window  Display 
Bees  Flower  Laden  Aeroplane  Followed  by. 


Gives 


710 
783 
405 
914 

758 

690 

191 

184 

40 

84 

45 

893 

829 
646 

662 

84 
440 

914 

37 

845 
120 
896 

fiS8 

772 
62 

74 

eoo 

679 

417 
145 

71 

325 
600 


Bees,  Queen,  Canadian  Develops  System  for 

Raising   

Bees'  Stingers,  Profitable  Crop  from,  by  Sam 

K.  Conner   

Beet  Growers,  Nets  Used  in  Unloading  Crop* 

of  

Beet    Harvester,    Motor    Digs.    Tops,  and 

Lioads   

Beet  Sugar  By-Products.  Beef  Cattle  Fatted 

on   •  

Beet  Sugar.  U.  S.  Second  Among  Producers 

of   

Bell.  Dinner,  Steel  Plow  Share  Used  as.... 
Bell,  Electric  Burglar  Alarm  Rings  When 

Wires  are  Cut   

Bell,    Electric,   Cigar    Box    Used    to  Make 

Sounding  Board  for   

Bell,  Electric,  Hospital  Use  for  

Bell,  Single  Stroke,  Rings  of  Arc  Coiititiu- 

OU8   

Bell,  Static  Electricity  Charges  Ring  

Bells  of  Westminster  Abbey.  Peace  to  be 

Welcomed  by  

Belt,  Baby  Secured  in  Chair  with  

Belt,  Braided  Leather,  Instructions  for  Mak- 
ing   

Belt  for  Machine,  Collapsed  Fire  Hose  Used 


as 


Belt.  Rope  Used  for  Placing  on  Pulley.... 

Belt,  Sandpaper  Used  to  Put  on  Pulley  

Belt  Shifter  Acts  at  Two  Points  

Belt.  Tight.  Sandpaper  Used  to  Put  on  

Belts,   Machine.   Kitchen   Scouring  Powder 

Used  to  Clean  Grease  from  

Bench  and  Tool  Locker  Combined  

Bench.  Park.  Concrete  and  Steel  Makes  Im- 
movable   

Bench,  Portable,  Auto  Rear  Axles  Held  by. 

Benzine,  Miners'  Safety  Lamp  Burns  

Beryllium,  Paint  Pigments  Made  from  

Bevel  Protractor,  T-Square  Has  

Bible,  Moving  Pictures  to  Film  

Bicycle  Attachment,  Baby  Rides  with  Par- 
ents In   

Bicycle,  Biplane  Driven  by  

Bicycle,  French.  Steered  like  Auto  

Bicycle  Handlebar  Grips.  Garden  Hose  Used 

to  Make   

Blcvcle    Power   Wheel,   Alaskan  Motorizes 

Sled  with   

Bicycle  Racks  for  Shops  

Bicycle,  Stand  of  Wood  Attached  to  

Bicycle  Tires.  Leather  Strips  Protect  

Bicycle,  Trailer  Cart  for  

Bicycle,  Water,  for  Bathers  

Bicycle  Wheel.  Tool  Rack  Made  from  

Bicvole  with  Broken  Chain  for  One-Leggred 

Riders   

Bicycles.  Sailors  Cross  Continent  Handcuffed 

to   

Billboard  Map.  Motorists  Aided  by  

Bill  File,  Mousetrap  Used  as  , 

Billing   Machine   or   Typewriter.  Adjusting- 
Tabulator  on   .■  -v-  -  • 

Bin  for  Poultry  Feed,  Waste  Prevented  By. 

Binder,  Corn  Shock  

Biographies,  Wheat,  Experts  Write  

Biology — Memorial  to  Roosevelt,  Forest  Bi- 
ological Station  to  be  

Blolotry — Protoplasm.      Two  UncombinlriK 

Sub.stances  Found  In  

Biplane  Is  Descendant  of  Cross  Channel  Bus 
Biplane,  Low  Priced,  to  Appear  on  Market. 
Biplane.    Premier    Lloyd    George's,  Altera- 
tions Increase  Speed  of  

Biplane,  Small.  Built  at  Cost  of  Motorcycle.  . 

Biplane,  Velocipede  Drives  

Bird  Cages  in  Pergola  Entrance  

Birds,  Improved  Traveling  Cage  for  

Hlrd.s — Parrot  and  Cockatoo  Industry,  by  J". 

E.    Hogg   - 

Birds.    Pictures   of    Stuffed.   Curved  Back- 
ground  for   • 

Birds.  Stuffed.  Packing  Box  for  

Blrthdav  Party  of  I^lon.  Children  Attend.  . .  . 

Bit,  Anger.  Holes  Smoothed  by............. 

Bit  Brace  for  Overhead  Work,  Chip  Catcher 
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Bit  Expansion.  Washer  Cutter  Made  of. 

Bit.  Round.  Square  Hole  Bored  by  

Bits,  Auger,  Removable  Parting  Lip  for.... 


.  i: 

71 
71 
21 
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Blackboard,  Nursery  Table  Tray  Conceala..  920 
iilastlng — Drill  Hole,  Electric  Light  Globe 

llollH  Water  Out  of  •  •  •  • 

Blind  Man,  Direction  Indicator  Invented  by  16 
Blind  of  Great  Britain,  Geograpiiic  and  In- 
dustrial Atlas  for  •.•••VJ ?  f 

Blind  Rope  Worltcrs,  Skill  Diplayed  by  6»6 

lJl<M  k    I  •vizzh',    jn>vi;Uill.  d   46' 

rUn.  kd.  JuiniKiiK,  raddlr  VSrA  to  MDyf   ^ 

Blocks  on  Feet,  Siioe  Leather  Saved  by   885 

Blocks,  Toy.  Cement  Used  to  Make  ....  964 

Blood  Transfusion  Operations,  Persons  Ex- 
amined for   '2- •• 

Blotter,  Desk,  Fitted  to  Chair  and  Used  as 

  632 

Blotting   Paper  and   Chloroform.  Paint  on 

CtothXa  IlemovtU  wiin  ^TT  127 

Blower,  Motor  Driven,  Air  CdOled  In  Ofllce 

or  Home  by   }** 

TtiowhoUs  In  Babbitt.  Rosin  Prevents  ...  797 

Blu.  iVrint     1  liicing.    Dilute   Ked    inK  wUh 

W 2i t *; r  for   ...........*._«  Yt? 

lUuf-priiit  Traringr.  To  Provide  uupllcaie  of.  611 
Blueprints,     Borrowed.     File     Clerk  Uses 

Wooden  Pins  to  Locate   77* 

Blucprinta,  Creased.  Retracing  of.....   463 

Blueprints— DrawinK-  on  lila.ss  with  Ink.... 
Boardwalk,    iJreak  t-l'S'    Forco    L<'ysetifd  by 

Holes  in    260 

BoarH.  Wild.  Carnrr.T  Catches   837 

Boat.  Aquarium  Collecting,  Sp«chnen  Well 

— in  ••••••••   iil 

Boat.— -Bridge,   Ship   Damages   119 

Boat,  Curious,  Engine  from  Auto  Drives....  641 

Boat,  Dredges,  Common  Jacks  Raise    267 

Boat — DuKouts,   Primitive  Colombian  Ship- 
yards Produce   

Boat  Engines.  Dirt  Trap  for  Gasoline  L4ne 
In  .................  •••  •  •  •  •  • 

Boat,  False  Sides  Form  Life-Saving  itafts. .  J9 
Uoal — Fire  Tug,  Engineer's  Salary  Saved  by 

Shortening    _'7 

Boat.  Freight  Containers  for.........  674 

Boat,  Gasoline,  Engine  Back  Fire  Causes 

Explosion  of   

Boat.  Hollow  Fin  Contains  Motor  and  Pro- 

|)g11€^T8    ,,,»,,»■»•••••••••••••••••■•••••■•    •  •* 

Boat  Hull,' Wood  and  Steeel  Combined  In. .. .  904 

Boat,  Plaster  Used  to  Make   426 

Boat  Rafts.  Gas  Tanks  Towed  Upstream  on.  70 

Boat,  Rudder  Turns.  Stops,  Reverses   261 

Boat,  Torpedo,  Halibut  Trawler  Made  of   376 

Boat.  Trolley  Transports  

Boat,  Wheeling  to  Water  626 

Boat,  Wbman  Pilots  on  Mississippi  River   66 

Boats,  Air  Propelled,  Missouri  River  to  be 

Navigated  by    3f5 

Roat.s,  Combined.  Pnll  and  Funnel  for   313 

Boats  mirrfnt  rropellor  for.....   6-9 

lioat.M.  LVn.itfd.  Carrkd  ill  Ihind ........ ...  642 

Boats.  Fishing,  Anchors  OperateQ  py  Pulleys 

on  31a 

Boats,     Gla?:3    rinttom,     Advertlsf  ment  on 

Oc»  an  1:>  <I  Sron  thn>UKh .  .  .  .  .  ....7  593 

Hoat.w     Sf'anilcs.'4     M-tal,     Cost     EFhh  Than 

Wood   ■  •  •  ■  •   S34 

Boats,  Small.  ]:xplor<  r.><  r.rave  Arotlr  Storm 

In  7TT  SSS 

Boats.  Trial  nf  Air  Propt'lltTS  for.  4Ul 
Loat.s  with  ( "rant-  I :qu ipm<  i'.  t,  Stiark  Hunturs 

Use  ■  .  ■    ■  ■  ■  .TTTT  676 

Body  Diti).  nsi'His    .\l-  ;isiiriMkr  I>on'-  with.... 

Body,  Human.  Ktfliit  rn-f  fn  >n   "CT 

nollfr  Corro.qion.  C/ikf  Fuel  Caus'  S   h^^i 

Boiler  nu.'S.    i^hort     Kitting   (f----  .  .  . .  tSC 

ltoil»r.  Kruit  T^ittU-  Trav  Su|)portt'<l  I'V  boi- 

torn  of         275 

Boiler.  .Vew  Type.  Electricity  Heats  WateT 

In   ...  .  ■  .  ■  ■   393 

Boiler.  StVntn  Engine,  Solar  Heat  Generates 

St.;am  In   ■  •••••••  •  •••  "^g^ 

Boil.r>A,  IVrfor?itP'l,  Mt-tal  Wnt.  r  Cr\nL-<^  for  ?4 
Hols  h^' vis  ts'  TlT-:it>'r  1  •!!  y  T  N.l  1  1 '  Ir.  n  l''';  I  .  .  .  .  4U 
Uol.itHr  for  Hospital   (\anvn3  SIrip.s  Attached 

to  Hf-ad  of  Hod  .Support   70 

Bolt  IT«-ada,  Sorkc't  to  TTold  139 

T^Mt.    L..ft-rTriM(l     Ti.read    on.    Made  with  

K-cht-Hand   'Pnp  ■  .  773 

Poll,  Ixing  for  H)nci\  i'.ntc  H^ld  ?:(■>^■ll^..^y  hy  612 

Bolt.  Ttlng  for  Canofe.  Ring  and  t'ottH'  Pin  

Lsecl  to  Make   777  310 


Bolt.  Screwdriver  Used  to  Hold   46  7 

Boltj  Slotted,   I'uultry  XcttiiiK  .StapU-a  Held 


Bolt;   Wood  Joint  Strengthened   by  Corru- 

gated  Washer  on    769 

Bolts.  Broken  Off,  Tool  Removes   284 

Bombs  in  Mail,  Anarchist  Plot  Foiled  by 

Seizure  of    66 

Bombs,  Police  to  X-Ray   663 

Bones,  Fossil  Seal,  Tractors  go  to  Prlbllof 

Islands  to  Haul   70 

Book.  Case  for  Jewels  Shaped  liki-   434 

Book  of  Itunier,  (jornuiUM  I'riiit  I'ropaganda 

in    urcek    In  .."   364 

Book  Supporta.  Brick  l.  .s<.d  to  Make.  459 
Bookbinding,  Sanitarium  Teaches  Tubercu- 

lar  Patients    736 

Bookcase  and  Desk,  Combination....   916 

Bookholder,  Adjustable,  Clamps  on   694 

Bookkeeping    Machine,     Convenient  Tray 

Speeds   Up    78 

Books  in  Hospital.  Gocart  Delivers   196 

Books  Vocational  Training,  for  Ex-Soidiers.  752 
ftooksneir.  Hanging      476 


Boom,  Timber,  at  New  Orleans. 641 
ttoot,  Autornohile,  Bluwouta  Prevented  by .  . .  829 
iiootjack,  Agjustablc    Strap  Cstd  to  Make..  'IT^ 
iJ()rder,  Alexican.  Mol>ile  Laundries  Ordertd 
to  ■   726 


Borer   Corn.  Liquid  Fire  and  Steam  Used 

to  ^i|^i   ;  *  .  '  •  *  • '  '.«..   686 

Boring  Mill,  Chips  In  Slots  ot. ......... ....  621 

Boring  Tool  for  Deep  Holes  in  Wood   300 

Botanical  Garden  In  Versailles.  Plan  Pro- 
posed for   678 


Bottle  corks,  Loop  or  Cord  Aids  in  rulling. 

Holtl.',   Hut    Writer,  Holder  for  

Bottle  Opener,  Key  Jilank  Used  to  Make.... 

634 

Bottle  Opener,  Milk   Wire  Bent  to  Form  

■:Hi 

Bottle  Tray.  Fruit,  Boiler  Hotlom  Supports.. 

276 

liottle,  Vaouum,  Steel  Uned  to  Make  

755 

Bottles.  Hinged  Hack  for  

ta»i> 

Bottles.  Milk.  M.achine  Stt-rillzes  for  ilerman 

84< 

Boulevard,  Temporary  Wood  Incline  Links. 

R90 

Kowlder  Memorial  to  Newspaper  

7  "'I 

Box,   Cigar.    lOleclrlc   Hell    Sounding  Board 

792 

Hox  for  K.it  I'oi.son,  Poultry  I'rotected  by.. 

622 

Hox  In  t'eiiro.  tiarbage  Can  Chained  to  

152 

Box.  Motorcycle  Oarage  M.ado  of  

191 

liiot.*)  Cuncealed  Liv 


_2a 


Boxing  Match,  Aerial,  Army  Officers  to  Hold  4S8 
Boy.  Aeroplanes  and  Racing  Car  Built  by.  ..  121 

Boy  Scout,  Medal  as  Tombstone  for   121 

Boy  .Scouts'  Motor  Hike,  Moving  Pictures  of.  190 
Boy  Scouts  of  America,  Campaign  for  Asso- 
ciate Members  by   43 

Boy  Sea  Scouts,  England  Birthplace  of  601 

Boy.  Seal  In  Delaware  Bay  Found  by   281 

Boycott  of  German  Goods,  Door  Mat  Advo- 
cates   681 

Boys,  Miniature  Aeroplanes  Made  by   280 

Boys  of  New  York,  Military  Training  for...  829 

Brace  of  Wire  for  Worn  Broom   616 

Braces.  Clapboard  Covered  Shed  Braced  Ex- 
ternally with    656 

Bracelet,  Rosary  In  Relief  on   436 

Bracket  for  Draftsman's  Lamp......   941 

Bracket  Seat  for  Roof  Folds  for  Shipment...  699 
Brain  Congestion,  Stammering  Caused  by...  269 
Brass  and  Iron,  Valve  Grinding  Compound 

Used  to  Polish   779 

Brass  niid  Leather  C'-mentlng,  Hot  Flatlron 

I'sed  f».r   766 

Brass  or  Copper  Tubing,  Splicing  with  Wire  799 

Bread  Dough.  Sea  Water  ITscd  to  Mix  667 

Bread  Toaster  for  Use  on  Gas  Stove   766 

Breakfast    Table,    Outdoor.    Two  Hundred 

Eat  at    605 

Breeches.  Knee,  and  Stocks.  Men's  Tailors 

Would    Uevlve   :  .  ■   918 


it  SuIi.stKute  T.-i       .ist  Made 


in. 


277 


Brewery,  Mti.'«hrooms  Supplant  Beer  In. 
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Brick.    Fire    ReBlsting.   Sawdust   Used  to 

Make    238 

Brick,  Self-LJinding,  Are  Interlocklnif   40» 

Bricks,  liook  Supports  Make  from   469 

Bricks,    Building    Campaign    Dinner  An- 
nounced by   Swl 

Bricks,  Slate  Waste  of  North  Wales  to  be 

Made  into   vi*  •! 

Bridge  Arch.  Silo  Blocks  of  Concrete  Used 

for   .62 

Bridge,  Automobile  Wrecks   <13 

Bridge  Building,  Concrete,  Portable  Arches 

Simplify    763 

Bridge.   Concrete,   In   Oregon,  Remarkable 

Span  for    ^"O 

Bridge,  Concrete,  In  Sweden  One  of  World's 

Largost    J28 

BridKe.  Concrete.  Li»;htninig  DaiiinK«^'<            ■  o»5 
BridKC.  foncn-ti'.  L>»nu"e?^t  Arcli  '^.'■t""*^'^,  V>' • 
Bridge   Coin  reti-.  ovi  r  AlonawK  l^lv»  r,  IMiin 

for  ■  •  •  •  ^  S06 

BrlTlge.  (.  ountv,   Dead  Soldier  Mernoriiiliz-jd 

by   •  •  ■  •   •  •  -  >?3 

BririKC  of  M"wkH  Stone  for  Chicago  subiirii.  .  bftg 
BriilK''.    roiitoun,    AiiiLiiran    SuIUUts  JUUU1~ 

nrro.ss  TUiliic   "J}^ 

Bridtjo  liail.  Autornobilo  Snuiah«-'.s ■  -.rr 

Bri.iKe  Itiilt  s  in  Uim«\  by  Charh  s  H.  VV'rtgnt  hUU 

BrldKo.  Stilp  DaniaKo-x...  ■   11^ 

BrIdK'  .  Stt  el.  Kemovog  ana  Saved   740 

bri.l".      Army  Trucks  on  Wcsterrt  HlglTWgy  

Krrnk     .  .  .  .  ■  

Bridges,    Concrete,    Dead    Soldiers'  Names 

Given  to    68 

Bridges,  Simple,  for  the  Farm   446 

Bridges,  Surface  of  Oil  Treated  Clay  for   774 

Brine,  Eggs  Tested  In   169 

Bristles  of  Hogs,  Brushes  Made  of   631 

Broiler  and  tirlddle  Combined   754 

Broiler,  Heated  Gases  Pass  Through  Hollow 

Tubes  of    B9G 

Bronqdon.  E.  T.; 

A  AV(i(h1  that  Ih  Stronger  than  Stool   419 

On  tlie  Trail  of  tlx-  "Hnr^l  Si  ii  ff"   Mi 

"Snioki  1.       Powder  from  Tree  Stumps  War 

rJevi'lopiTif-nt    ■■.   549 

The  Small  Store  Moves  to  State  Street   Vin 

Broom  Corn,  'I'liro-sher  for   94 

IUo<im  H-inill'-.  M.Murx-ts  in.  I'tck  Up  TacKS. .  Ibb 

Broom  iroiaor!  l'.«-nt  •\\  jr.  .   »&3 

Broom,  Worn,  Wire  Liraco  lor   bib 

Brooms.  Date  t^aim  JL,eaye8  Used  to  Make...  43j[ 

Brush.  Fountain,  Many  Vnos  for   bVf> 

Brush,  Nail,  for  <>no-.\rnn'ii  rcrson.  K\im>cr  ~ 

Suction  ('ujis  on  liack  of   275 

Brui^h.  .'^tc.  l.  UlHe  Cleaned  hy  Hho6tlhg   r.98 

Bruah.  Varnlwh.  Cycle  Chain  Kept  C'iean  witn  ibft 

Brush,  Wire.  Potatoej  Peeled  wlin   4i>z 

Brushes,  Paint.  Waxed  Paper  Keeps  Soft...  767 
Bucket,  Compartment,  for  Fire  Smothering 

Liquids    434 

Bucket.  Fire,  Sign  Prevents  Misuse  of   931 

Buekets.  Bamboo  Ijogs  Serve  Instead  of  In 

Hawaiian  Islands   760 

nti<'k<  ts  on  Kire  Hydrants  for  Horses   91 

Buffalo   Calf,    Canadian    Shriners   Take  to 

Buffalo   120 

BuftlTiK'  Maohine  for  Print  Shops   637 

Btiggy  S' at.  Slnnip  Siipi>orts   4"ro 

Buggy  Wh«'ei.  Mall  Hoxoa  on   ill 

Bugle.  Army.  Kleetric  Siren  Replaces   50 

Builders.  Home,  Federal  I^oan  Banks  Planned 

to  Help    236 

Building — American    Housing    Methods  for 

Rebuilding  France   832 

Building — Ancient  Tower  Made  to  Order  for 

American    77 

Building — Apartment     Turntable  rrovldcs 

Vonr  T^ootn  « 'on v«'nlenros   338 

Building — Automatic  Sewage  Pumping  Sta- 

tlon   400 

Building — Barn.    Tractor    Aids    Farmer  In 

Building    552 

Building — TUingalow  for  a  Small  Lot  and  a 

Slim  Purpe    160 

Building  ramnwign  Dinner.  Brlok<<  Announro  yOl 
Ttiilldlng — rontrcte  Areh.  Mammoth.  Costly 

TliOMter   Tlas     408 

Building — r  o  n  e  r  e  t  e    Poured    Into  W^tUs 

through  Sr^out?!    240 

Building,  Klectrlc  Drums  Move   879 


Building,  Factory,  Four  Wings  on   904 

Building — Furraalead,      Engineering  IMan 

Used  to  Lay  Out   480 

Building — Floor  Added   to   Building  When 

Koof  is  Raised   4 IS 

Building — Flours.  Reinforced  Concrete  Units 

'or    Ill 

Building  for  Fire  Sale,   Record  Construc- 
tion of    839 

Building,  Grease  Gun  Used   to  Apply  Ce- 
ment to    771 

Building  Homes,  Discount  Offered  on  Ma- 
terial to  Encourage   96 

Building — Hotel    for   Chateau-Thierry  New 

•  Mece.a  of  Tourists   71 

Building,  Memorial.  Illinois  Plans   649 

Building    Memorial    to    James    Walt,  Scl- 

entl.st.s  Plan    B9fl 

Liuil<Ji[ig,  M.  tal  Sheathing  for   868 

liuihlii.K   -Model  Tenements  to  Heplaee"  Con- 

g»-'.ste<l  Slums   ■  ■    ■  .  ES 

Building.  Money  to  be  Ads  .in.  . d  t«)  i:iit  oiii-- 

a.ge    191 

Building    New  Assay  uillce  \  aults  1.4ii"Ket«t 

III    N\  orld   ■  ■  .  ~  364 

PuildiiiK.  Xt  w.  Zinc  l^'ied  in  <NinVtiiielii»n  of 

liuihliii^^-  1<<  building  of  iik  i  ng  .A  luioi  y  .  .  .  617 
XiuilJini;  —  i;<  v<dving  Caidi  n   !-:iiclli  i-  I'lact-il 

on  Market    3t70 

Puildiiig  Konf,  Clas.-^  Walled  'I'lie.tlor  on....  E;2 
liuilding   .Site,    AeiDplane    Ili  lp.s    A i  >    1 1  ic  1  .s 

S'  lert   :  

Building — Summer  House,  Rustic   6T\i 

Building — Theater  Nursery  Enables  Mollicrn 

to  See  Show   GO 

Buildings,  Cinder  Concrete  l^sed  to  Const rncl  gn4 

Buildings  Destroyed  to  Widen  River  Bed...  715 

Buildings,  Flat,  Collective  Ownership  of...  .  &0i! 
Buildings  in  Devastated  Districts  of  FrauKi-, 

Minister  Reports  Condition  of   230 

Buildings — Linoleum,   Henhouses  Weather- 

proofed  with   77» 

BuildiiiRw.    Memorial,   for  World    War  Vol- 

eratiH    7ii 

BulldingH,   Ruins  of,   Balloons  Neat  In   ?3 

Bulb.  Flashlight,  for  blending  (Woves   161 

Bulb,  Hyacinth.  Two  C<. lor.    47( 

Bulbs.  Native.  Imported  I'roducts  Dlsnlaeod 

by.  by  R.  P.  Crawford .  .   .  671 

Bulbs  of  Hyacinths.  Producing  11  611 

Bulla.  Fenre  Protected  from   HO 

Bumper  Tubular.  Auto  Lock  and  Alarm  Con- 

ce.ilefl  In   391 

Punil'er.«i.  Truclv.  Auto  .Spriiiga  I'.S'  d  lo  Mi'Kn  HI 
l'uni;,ilo\e  fur  Xeic  bbnrhond  Il'iusc.  WHiiu-ii 

Rni.'^e  l''u!ida  to  ijiiild   f>8i 

Bungnl'iw  fur  .^ninll  l.ot  and  Slim  Pur.se...  .  1  164 
Bungalow  in  Heart  of  City,  Housing  Move- 
ment Aided  by   2M 

Bungalow,  Luxurious,  Auto  Trailer  \n   .tTTi 

Bungalow,   Portable,  Farm  Lighting  Oiiini 

Carried  In    216 

Bunkers.    Excavating    Contractors    lJj40  lo 

Keep  Shovels  Working   ^^$ 

Burenu    of    pesort    Information,  Si)orlli»g 

Goods  Store  Has   823 

Burglar  Alarm.  Electric.  Rings  Bell  WIm-h 

Wires  are  Cut'.   I  R7 

Burglar.  Key  Attachment  T'ruHtrate.s   r»94 

Burlap.    Poultry   House   Nests    and  UoohTm 

Protected  with    MO 

Burners.  Oil,  Frozen  Coal  In  Cars  'I'hawed  hy  5:tl 
Burrowing  Machine,  Cable  Put  under  Sunk«-n 

Ship  by    r,r,t 

Bus.  Auto,  for  Alaska  Trails   371 

Bus  Conductors.  Filipino  Girls  Success  ns.  .  .  197 
Bus,  Cross  Channel,  Biplane  Is  Descendant 

of  ■  .•■  821 

Bus.    Glaaa    Top.     Slght-Seers    Have  "ATI 

Around  View  from...   SO 

Bus.  Motor.  Wireless  Receiving  Antenna  i»n  40 

Bus.  Trailer.  80  PaRsengers  Carried  by....  .  .  7  47 

Bushing.  Rubber  Hose,  for  Wooden  Plug...  2Si 

Bushings.  Removing  Play  In    aaj 

Bualnrss  Men — Aeroplane  Cabin  Designed  hh 

OfTlce  for   881 

Bufia.  s.  Aerial,  western  I'anons  viewen  from  Sf 

Hus.^e.q.  N(  w  T^rk.  rover  fr>r  T'nppr  PccUh  or  ypi 

TUitcbera'  Steel    File  r.^ed  to  Make   7i»i 

Putt  Hinr'    -i Wirid<i'.v  S'up.  

Butterlly  Farm,  France  Starts   881 
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HuttfTfly  Net  Folding  Framt;  for, 
ljutterniilk,  ChukcuH  J<al.ti'neU  on. 
Button.  Snap,  ut  r,U,\v,  U.pairiiitf . 


314 


Kuttoiiwood  Tree  Liaae  hh  W  t^'li  Lurp. 


TT5 

-m 

liutti  esses.  Old  Adobe  Church  Wall*  Propped 
by    e91 

Cab  for  Baby.  Fresh  Air,  Screen  Inclose*....  Ill 

Cabinet.  Hathroom,  Three  Mirrors  on   7i> 

C.ibuu  t.  lOhctric  lAtcW  for  


Canal,  Concrete,  Curloua  Method  Used  to 

Enlarge    908 

Canal  in  Liouisiana,  Dynamite  Completes...  696 
Canal.   Panama.  Air  Defenses  Planned  by 

Army  for   335 

Canal,  Pttnama,  Dry  Docks  for   711 

t'anal,  I'annma,  Flying  n<iat  Hita  I.oik  of"!  Gg 
Canal,  Tananiu,  Hy druelecli  ic  i'laiii  UuuljU  a 
Output  at 


......... 


Cabitu  t.    llistorio.    Veteran    of    Civil  War 


i :  Li  1 1 1 1  a 


CabinetT  Music  Koll,  Pocket  Knife  Used  to 

Carve   

Cabinet,  rhonograph  Record.  Sofa  Arm  COP- 


Cabinet,  Shelf,  Spools  Used  to  Make  

Cabinets,  Kitchen.  Packing  Cases  for  Eu- 
rope Become   

Cable,  British-Canadian,  Was  Once  German- 


89 
748 
764 


AiTieric:un 


376 
64S 


Cable  Code  In  Nine  Languagea.  Trade  to  be 

Kncouraged  by   35< 

Cable.  Klectric.  I'nusual  One- I'lcce  Lengths.  48 
Cable,  New,  North  and  South  America  to  be 

Connected   by                      ■  ■  .  ■  ■  .  .  ...  196 

Cable.  Submarine,  Planned  for  Pacific  Ocean  640 
Cabs,  Horse  Drawn,  Compete  with  Automo- 
biles in  Nation's  Capital   744 

Cuddles'  Golf  Ball  Trade.  Slgrn  Stops   373 

Caf$.    French,    Misspelled    Sign  Increases 

Trade  of    710 

Cftfi-teria.  Pigs  Select  Own  Food  at.   202 


Caffeine.  AmerlcRn  Holly  Containa.  aiy 

t'ape,  Shit)pitm.  Hi'd.s  Travel  Comfortably  In  iiV 


Cakes,  i:.\trai>rdinri  ry,  \\  eHtcrn  in.r  Molds. 

— 4r  —  ^  ■  ■  —  


Calcium  Carbide  Akohol  Made  fruiii 
Calculating-  Machi  ne 


Table  Made  into  Dealt 


 432 

Canul,  i'anama,  Shipworms,  Found  in   868 

Canal.  Serbian,  Danube  and  wEgean  Sea  to 

be  Connected  by   270 

Canal.  Ship,  Finland  Plans   671 

Canal.  Ship,  in  New  Orleans,  Harbor  Facil- 
ities Offered  by   490 

Canal,  Suez,  Haf-bor  Development  for   696 

Canal  under  Jerusalem,  Holy  L>and  to  bo 

Irrigated  by   823 

Canal  Zone,  Panama.  Marine  Forest  Fires  in  699 
Cancer,  Dye  Laboratory  is  Hope  for  Amelio- 
ration of    ges 

Candle,  Clock  Operated  by   142 

Candle  Flame  is  Ventilation  Guide   696 

Candle  Smoke,  Imitation  Marble  Finish  Pro- 
duced by   314 

Candle  Wax,  Flowers  Made  of  631 

Candlesticks.   Metal,   Tapers  on  Christmas 

Trees  Replaced  by   698 

Canneries,  Salmon,  Built  on  Scows   648 

Canning   Clubs,  Arkansas,   Men's  Interest 

Aroused  by   J9| 

Canning,  Community,  Completely  Equipped 

Kitchen  for    689 

Canning — Fruit  Bottle  Tray,  Boiler  Bottom 

Supports    276 

Canning — Mason  Jars,  Tongs  for  Handling 

in  Hot  Water   276 

Canoe.  How  to  Manage   fiiiu 


Calculatm,  Anti-Alrcraf t  Fire  Control  Slrn- 


ag€ 

roi 


for  ■_  •  ■  ■  300      Canoe.  I'owor  Plant  for  _     

Canoe  ulng  Holt,  Cotter  Pin  and  King  t  sed 
to  Make   .  7T^ 


Ml 


CablroiLS.   (Juet-r.  Chli'eae   t?ait  Manuractur- 

erw  TTsp 


913 

S60 


■110 


Calendar,  Apprentlceship.s  Estimated  by....  780 
Calendar,  Wall.  I'ormanent  Diary  Kept  OR..  fZt 

CaliDer.".  Hcrmauhrodlte.  iShouklcr  on   61u 

Caliliei.'i"  In.side,  Leg.H  Tunud  .^atiie  Way  on  140 


Ml 

IAS. 


C.Linel  >_  niavan.s.  Cliinesf,  Truck.s  Ui.splac 


"Camel.H."  Collapalble,  Sunken  SliipB  KalKod 

ulth   171 

Camcjg,  Demobilizing  of,  by  C,  F.  Taul .  .  .  . .  646 
Camels,   M<-n    on   Inlluenz.'i   i'atrol  Supplied 


Canoeist,   Marathon,    Daring   Trip   Made  by. 

— r'!'.'"''"''^';.  •  ■  ■.  :  • 

Canoe.s.  i'riinltive  Colombian  Shipyards  I'ro- 

duce   •  •  ■  •  r  

Cation,   Weatern.  concrete  Benches  and  To.. 

blow  Built  in. .    .T.  ■  ■  ■"  ■  ■  . . 

Cafloti.ii.  We.stern,  Aerial  SIght-Soeing  BuHwea 

^'ly  oy**'"  •  •  •  ■_  •  •   •  •  •  •  

Canopy,  Metal,  Window  I'rotected  from  Ruin 


311 


"by" 


with  Food  by. 


Camera,  Hand,  Focus  with  Full  Size  linage 


2«i 


_fi32 


Camera.  Hand.  New  Finder  for. 


CariH,  Tobacco,  Ilingea  Made  from  

Canteen.  Honor  Systenii,  Te.st  for  Student!?  lb  t.-. 
Canteen.  Water  Kept  Cold  In   173 


485      (]anva.s  BackHtop  for  <irilf  I'ractlco 


Catnern 
by  1; 


Hiinian  Di  formitiea  Studied  witli7 
lii  i  t  H.  Moulton  ~~ 


Canva.s  Floats.  Army  Footbridge  Supported 


3fil 


-br 


Camera.  -Map  Making,  for  AoroplaMOs. 


C.t  ni  P!  a,   M  I  n  iat  u  r  ^  

Camei;i.  <>idliiary,  ranor.tnm  I'ictureS  '^'akeii 
with 


TO 


Canvas.  Cjovernment  Tests  or  Prove  Depend- 

atJie 


Camera,  Photograph  Copied  without  

Camera  Plates.  Method  ror  Opening  Box  of. 
Camera.  Repeating,  Takes  no  "Doubles"  or 

"Blanks"   

Camera  Trlp()d,  Music  Rack  Used  for .... ... 

Cainoudeur.  Gernian,  Cheesecloth  Tanlt  Built 
by  .......................... 

Camp  Hefrigerator.  Spring  Water  Used  In.. 

Camp  Stove.  Folding.  

Campaign    for    1920,  Presidential, 
graphs  to  be  Used  In. 


Canvas    Cayers    for    Aeroplane  Propellers, 
CnrhoHc  Acid  and  Formaldehyde  Bind.... 
29|     Capitol  wi.sconsln.  Electric  Welcoming  Sign 


36  2 


I'hono- 


786 
793 

833 
319 

367 


on  Dome  or 


8C8 
ILl 


Car.  Adjuatable,  for  Child   . .  4  41 

Car  I5ody.  Special.  Molten  Metal  Carried  uiid 

Poured  by    167 

Car  Fare  Tokens,  Metal.  Street  Railways 

Uae   .-777  917 

Car.  Refrigerator,  Automatic  Cooling  Sys- 

tom  for    909 

Car  Rides,  Lenyth  Varies  Cost  of   nn 


Campers.  Auto  Body  as  Trailer  for  

Campera,  Auto.  Roadside  Outfit  for  

Campers,  Automobile  Body  Hides  Outfit  for. 
Campers,  Automobile  with  Beds,  Lavatory. 

and  Kitchen  for  

Campers'  Dutch  Oven.  Dlre<  tlon«  for  Making 


497 
879 
713 
196 
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Car  Washlni 


stnMl.'^hment .  .~ 


An 


J3 


Canipi-r.s.  Summer,  Tent  of  I'ine  Nt^dlea  or 

firn^s  Made   for     316 

Camping.  Hints  for  Beginners  In   304 

Campus.  University,  on  L>ake  Shore   804 

Can  for  Oil,  Flexible  Spout  on   933 

Can  Opener,  Crank  Operates.....   276 

Can  Opener,  Easy  Operating   799 

Can  Opener.  Stovepipe  Cut  with   785 

Can,  Tin.  Snow  Shoes  Made  from   960 

Can.  Tin,  Sweet  Clover  Seed  Gathered  with  792 
Can.  Tin.  with  Open  End,  Float  for  Toilet 
Tank  Made- of   303 


 ig  „ 

Caravan.H,  Chinese,  Trucka  DlsplactT 
Carbon,  Air  N'ozzlo  TU  niovi's  frnni  Cylinders. 

Carbon,  Arc    Fi-'iith  Invent   b2i 

Carbon  Bisulphide  Gas,  Field  Rodenta  Killed 

with    .....................   TT7  771 

Carbon,   I.oowe   Pnlla   In    Spark    I'lug  ICeep 

A  Way  

Carbon    Monoxide    Gas,    Absorbent  Makes 

Army  Masks  Proof  Against  

Carbon  Monoxide  Gas  from  Factory  Chim- 
ney, Illness  Caused  by  

Carbon  Monoxide  Poisoning,  First  Aid  Treat- 


ment for 


-in 

684 

666 

717 
124 


Cnrbnn  Tetrnchlorlde,  Production  of  for  Fire 
Fx  1 1  n  gii  I  she  ra   

Carbon  'tetrachloride,  Tracing  Cloth  Cleaned 
with    .  ■   .      ....    632 

Cnrbf)riindiim  Paper.  Di.-'ked  Oilstone  Flat- 
tened  with  149 


d  by  Google 


POPULAR  MECHANICS  INDEX,  VOLUME  XXXII.  1919 


Carborundum  Wheel,  CJrcase  and  Dirt  Re- 
moved from  by  Sandpaper   766 

Carburetor.  Automobile  Run  without.  .  ii'Z 
Carburetor.  TestinK  Metal  i:*  loat  oi  tor  Leaka 

Card  Index.  l'olict;"Use  fur  Crimes   ibi 

Card  Flayt  rs,  Holder  for ..  ■  ■  ;   oF3 

Card  I'luvitit;  lluU-5.  Itliiii-  Uivea  8U0 
Carahoard  or  Wne.  C;irpvt  Curnera  StilTc-ned 

Willi    618 

Cardlinaid,  Scrt-wH  H<  Id  I'yTT.  ....«♦..   623 

Cards.  I'hiying,  Talcum  l  owdtT  cleans   ifbv 

Cartiival.  Mount. d  J'»lice  Thrill  CtOU'J«  at..  GOO 

Caiiiival.  Wlnduw  I>l8play  Usea  16.000  l^"S'^a  ^"1 

Carpt  iUer,  .Niirror  to  ^l^ht  L<- vy la  L'-st  d  Ijy  .  .  iUS 
Caruetiter'a   GauK«J,   acLscrew   Not  RfjUlred 

on   .  .  .  ■  ■  •  ■                      ■  ■  ■  .  ■ .  764 

Cnri)entfi'n  Saw  i'lunip.  .Stii  kn  t  '''  'l  tt>  ;M:iKe  iol 

Carpentfi  s'  S<iuHr»'.M.  i>i:'tnn<ea  Mnasurfd  1>y  133 

Carpet  Healer,  Wccder  Mad«  rronx   47S 

Carpet  Corners,  Wiring  and  Cardboardlng. .  618 
Carpet    on     Rlock,    Phonograph  Records 

Cleaned  with    806 

Carpet    Scrubbing    Machtna    like  Vacuum 

Cli  anfr  •  

Carin  t  Sweeper,  Tires  fo''- y  •  •   •  •  •  •  •  •   },^\ 

Cari  HT  for  Mi-Hstttrv-s  or  lools  for  Shop.  .  .  .  .  ■  ~88 
Carr'.  nil  c  nr.  1 'ooi'  of  lliirriabiirg,  I'u..  Hide 

on"  :  .TT77T  911 

Cara.  Concrete,  Tests  of   l»» 

CarH.   Kltctric   Railroad.  Small  SewaphoreB  

Protect      739 

Cart.   I'raiU-r.  for  Vt-li n-i pt-ilo   147 

Cart,  Wnrnl.  ti.  lor  I'hild     4U 

Cartridge  Casts,  israss.  uovert.mtnt  Sella...  656 

Cartridge  Cloth.  Silk,  I'eace  Time  Uae  of   a«« 

Cartridge,  Fertilizing,  Orchard  Trees  Grow 

In  Soil  Broken  by   282 

CartridK''  Sheila,  Paper  Held  by............  940 

CartridK'^K,  AiiHiitinition  Testa  Iceciiiire  Matiy  686 

CartridKt>j,  I'u  turi'  r  rarm-s  Miidi-  (if........  431> 

Cart.s  for  Fu',),  ScaK<Ji"K.  Sf.ipiano  Station 

Kijulppo*!  ^v'th   ■  .  ■  ■  •  ■  •  •  ■  •  •  •  •  ■ 
Carta,  QuHrry.  HiKb   Wlirels  Make  I'oHalble 

Heavy  Lcnula  (  Rrrloa  by   3S0 

Carving— j.^emarkable     Violin^.  UnUfllial  

•\Vr>nHa  \]»t<\    to  Carve  "670 

Case.  Aluminum.  Shaving  ArtU-lca  liulo.sed 

In  '  V.    .  ■   922 

CaBO.  Fiber,  for  Travelill^;  1 'og   914 

Casr    First  Aid  Klt.s  Ui .   938 

Case  for  Tire,  M-  tai.  for  Atlfomnblle   BIO 

Case.    Indexed.    Clict-k.H    and    I><i)ii.>'lt  Slips 

Sorted  In  ■  .  •  ■  •  •  •  •  •  •  ■  ■  ■  •  -  641 

Caae.  Tool,  Inner  Tube  Used  to  Make   <»« 

Casein  Glue  on  Aeroplanes,  Rats  Devour....  66 
Cashier  Cage  Locks,  Device  Prevents  Pick- 
ing of    202 

Casing.  Automobile,  Blowout  Repaired  with 

Wire    ''^^ 

Casing  Form,  Collapsible.  Four  Sections  in..  769 
Casket  and   Jewel,   Mrs.   Wilson  Receives 

from  People  of  Paris   254 

CaHweroles.  Glazed    Poison  may  t..urk  in   203 

Capters,  I.lgnum  Vitro  Uned  to  MaKo........  661 

CnstiriK.^.    Alt'tnl.   i'ncumntic   scraping  Tool 

for   ■.  •  •  •  "'^^ 

Castings.  Soft.  Dipping  in  Cold  Water  Re- 

moves  .Sand  Scars  from   466 

Castle,  Miniature.  Carved  in  Sandstone   668 

Cat.  Rabbit  Carried  Home  by   281 

Catch  for  Blacksmiths'  Tongs   774 

Catch.  Safety,  for  Window   466 

Caterpillars,    Burning    Kerosene    Cloth  In 

Screen  Cone  Kills   306 

Caterpillars.  Fire  Basket  Used  to  Kill   161 

Catfish.  Giant,  Fishermen  Catch  with  Hooks 

on  Poles   'U.'  •  ' 

Cathedral.  Rheims,  International  Fund  De- 
sired to  Restore   485 

Cats  and  Dogs  In  London,  Hotel  for   680 

Cats,  to  Kill  Rnt.-*,  Belsrlum  Paying  Well  for.  873 

Cattail  Stems.  Cheap  Arrows  Made  from....  IBO 

Cattle,  Apple  Pomare  Fed  to   399 

Cattle.  Beef.  Beet  Sugar  By-Products  Fatten  413 

Cattle,  Heated  Watering  Trough  for   612 

Cattle  Subwav.  Concrete  Viaduct  over   186 

Cattle  Train,  Auto  Truck.  15  Tons  Carried  by  2fi» 

Cattle.  Wild.  Trap  to  Catch   636 

Cavalryman.  Loss  of  Leg.i  does  not  Prevent 

from  Riding  ■  

Caverns.  Ice  Lined.  In  Northeastern  Iowa...  713 


Cellar  Doora,  Bolting  Apparatus  for.   797 

Cellars.  l.,ioness  Drivea   lownspeople  to   && 

Celluloid.  IC'uliua  'iau^e  feir  l>i  [tf  tVineii  M:Vd« 

from   in 

Celluluid,  'l'raii.vi>ureiil.  I'iaiiO  Ke>b  itepaiied 

^vith    ...  ■  ■  •  •   .7  767 

CcllululJ  W  iiidowa  ill  Auto  Top.s.  Paper  Clips 

LseMl    to   i- a.st.-ii .  ■  ■  135 

Cellulo.se  Sub.stitiite.  Treated  (Jelutin         <1  to 

M-tke   7777  561 

Cement  Bases.  Wooden  Porch  Columns  Sup- 
ported by    445 

Cement  Coating.  Concrete  Protected  from 

Heat  by    604 

Cement  for  Broken  Eyeglasses..   636 

Cement,  t iroa.se  >:un  Useii  to  AduIv   776 

Cement.  Lens,  Wliite  of  Egg  Used  as. .......  164 

Cement  of  Slag,  Lime,  and  Gypsum  Good  for 

Marine  Work    77 

Cement,  Repair,  Chewing  Gum  Used  as   7S>7 

Cement,  Toy  Blocks  Made  of   964 

Cement  Walks,  Nails  Hold  Together   d61 

Cement  Water  I'lpe  Unions,   Western  City 

Uses    581 

Cemetery  Gateway  Oiitlast.s  Adobe  Wall....  724 

Centt-r  Scraper  ftir  Ivithe  Work.  .    778 

Center  Square  and  T-Square,  Tool  Forms.  ..  163 
Century  Plant  Blossoms  Unnoticed  In  Des- 
ert   648 

Chain  Conveyor,  Stevedores  Protected  from 

Danger  by   '  66 

Chain,  Cycle.  Varnish  Brush  Keeps  Clean.  .  .  166 
Chains  of  Aeroplane  Altimeters,  Little  Ma- 
chine Tests   171 

Chair  and  De.sk  Combined   162 

Chair  and  Table    Child's   »Sa 

Chair.  Con vtr t ibl e.   Ironing   Board  or  Step- 

ladder    Made    of  "  7  .  434 

Chair  Lex^  l','iils,  I'loor  Protected  by   620 

Clmlr   of    Diplomacy.    Princeton  University 

rianning    T  8.14 

Chair  Rungs,  Steel  Ring  Prevents  Sliiiplng 

Out  ■  ■  .7  131 

Chair.   Umpire's,   at  Lawn   Tennis  Tourna- 
ment  .  .  .  ■   681 

riiair,  Walking,  for  Sick  Room.  •  •  •  ■  •   900 

Chairs,  Speedster  Auto  .Spats  Made  of   963 

Chnlk  on  File  Prevents  Lead  Particles  from 

Sticking    303 

Chambermaids     In     Apartment  Buildinga. 

Truck  for   640 

Cli.T  nilel  ii-r.  I'.roiize.  Mis.gQurl  Capitol  Adorned 

with    64» 

Cluin  oal  Stii  ks.  M:tkln>r  •.•  •  • 

Chart  Sets.  Mathematical  Knots  Untied  by.  19S 
Chassis,  Auto.  Railroad  Tractor  Made  of....  324 

Chauffeur,  Rubber  Sole  Tip  for  Shoe  of   914 

Chauffeusea.  Britain  Asks  Uniform  Skill  of.  360 
Checks  and  Depo.sit  Slips.  Indexed  Case  for.  641 
Cheese,  World's  Largest,  Wisconsin  Facto- 
ries M«ke    336 

Cheesecloth  Tank,  German  Camouflcur  Builds  367 

Chemical  Filters.  Wool  Used  as   639 

Chemical.  Fire  Extinguisher,  Production  of.  726 
Chemical  Processes.  Secret,  Government  Ex- 
perts Install    683 

Chemical  Tests,  Dangerous  Ocean  Currents 

Spotted  by    266 

Chemicals,  Invisible  Writing  Without   310 

Chemicals.  Warning  Signals  In  Mines  to  be 

Odors  from    386 

Chemicals,  X-Ray  Analyzes    816 

Chemistry — Stopcock    for   Liquids,  By-Pass 

for  Gas  on   437 

Chemists,   Canadian.   National  Institute 

Formeg  by   

Chemists,   New    Alkaloid   in   Desert  Shrub 

Discovered  by    919 

Chemists.  New  Foods  Evolved  by...   706 

Chess  Player.  Kxpert   Forty  against   gT^ 

Chest,  Electric  T.ock  for.  .   794 

Chest   for  Tools,   Caissonlike,   Holds  Many 

Supplies    R07 

Chest.  Tools  for  Home  Contained  in   435 

Chestnut  Tree.  Huge,  Dynamite  Humbles...  663 
Chevrons  and  Wound  Stripe,  Marine  Corps 

Drum  Decorated  with   610 

Chicken  Coop,  Telescoping,  Protection  As- 
sured by    12J 

Chicken  Feeder.  Tin  Can  Used  to  Make   0S8 
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1 

14U 

779 

Chicken,    I^ivi,    Small    Annual    Ti.ip  IJrdlrd 

Vil 

C.'!i'.i'lii  ii    Kuuwav.    raullry   IIoumc  <>m  I'dmIh 

I'lDVUlt-.S   

294 

Chicken  Trousl'Sf  i'ump  Tubes  Used  to  Make  !>30 

Chickens.  Buttermilk  from  Dairy  Fed  to....  538 

Chickens,  Hover  Aids  Hens  in  Curing  for...  378 

Chickens,  Poultry  Jiouse  Door  Opened  by...  626 

Chickens,  Rat  Poison  Box  Protects   622 

Chickens.  Trappers  Feed  Wild  Animal  Car- 
casses to   766 

Child.  British  Indian,  Lily  Pad  Supports   760 

Child's  Doll  Carriage,  Wire  Replaces  Worn 

Tires  on  Wheels  of   315 

ChiUi  s  Flay  Window   945 


4i>7 

7^1 

ClilUlreri.    Kubbtr    Used    lo    Mudi-1  Britain's 

236 

Children.  Itu.ssi:iii,  Artn  iictiii  Food  Supplied 

^7 

Clilldr. n.  Tlire.!  Whf.  led  Auto  for  

.'?42 

Cliildr«  n,  'I'ov  ItooktT  for  

30$ 

Chlldr<'ir«  Hanks  Conduclfd  on  Con vi-nllonal 

879 

ChiMren's  Clothes,  Hall  Rack  for  

160 

Chll<lr.  n's  Pages  120.  L>JiO,  440,  600,  7«0.  920 

Children's  Toy  Machine.  Fiilb  y  for  

liOT 

Cliiinney,  Flow>  r  I'.o.x  Kuilt  on  

63i 

Ciilnin'V,  (J  u  n  I  >ih<  h.irK.'  I  u.-IoiIk'  s  S'uit  in. 

162 

China  I-'kk  in  Chi'  ktri  House.  .Stiake  Trapped 

bv   

4Q« 

Chip  Catcher.  Pit  Urat  e  for  Overli.Hd  Work 

136 

OuDs  in  Slots  of  Itoriiikr  Mill.  rrevcntlnK.  . . 

621 

ChipM.  Yellow  I'lne.  I'.iper  I'lilp  Mad-^  of.... 

169 

Chloioforni   and    Hlottinc   I'aoer.   I'aint  on 

127 

963 

15$ 

C)iri(.tnias  Tr.  o.  Metal  Candlesticks  Replace 

598 

1/32 

C'hrnnonif  ter.  World's  Record  Precision  Won 

hv  

m 

Chuck  and  Drills,  Square  or  IlexaRonal  Holes 

Cut  with  

407 

Chii'  k,  HMrdeiird.  .t^lota  Cut  In   291 

Chiiokw,  Mnn:netir.  Device  Increases  U.se  of..  591 


Chtir'~h.  Ad"bi-    I'll  tt  r'-.^y*  fj  !'roi>  Walls  of. 


Oil  u  r>  li  A  li  il  i  t  on  u  ni,  Afrriiilnnr-.t;  I>i3plny<i1  in  !'02 


Church 
for 


Auditorium.  Cilasa  Soundintc  Board 


Chute.  Ash   Steps  In  Kitchen  Saved  by   144 

Chut'-  Hooks.  Sprlntr.s  .Support  ......   941 

'—    '    cape  on  Infants'  Home 


Chute.  Metal,  Fire  Kscape  on  Infants'  Home 


IK. 


Chut»-.    Print   Triminin>?a  Carried   to  Waste 


Can  on 


Chutfs.    Safety    Exits    from   Arsenal  L.ead" 


477 


down 


Clra'lg  Intere  sting  Visitor.       .     ,  .  - 
Ci'l'  T   l>vaporator.  Steam.  Apple  Jelly 


with 


Made 


188 


Cf<^l'  r  Mills.  Cattle  Fed  on  Py-Prnducts  of...  399 


Clyar    Pox,   Klcrtrlc    P.ell    Sounding  Poard 


M.ifle  of 


CIgarettt-  Lighter.  Praas  Nut  and  Two  Pen- 


nlea  T'.sed  to  Make 


rtgarette  Tube.  Thirst  Allayed  hy 
Clnderw.  Ho^iseH  I^.uilt  with  Concrete  Made  of 

ClTxiT':.  I.ncnmntlv 


ill 


T'lnnt  for  Hnndlinj^-. 


74 

in 


_12j 


Clrc  li  w,  I^^^c^  ■  r'ompn.qs  for  Makir^K'   6-1 


Clrcug.  Air.  Pallnon  I'arade  In 


1113 


Circus  Women.  Record  .Size  Shoes  for   836 


City  for  Sale  77 

City  I>?t<».  yocwnt.  wild  Flower.'<  Peaiitify . .  . 
Cltv    Model.  Children  TauBlit  Rules  of  Sa"feT7 


•with 


Cffv  of  r'aririnia.  C'el'liratlntr  Founding  of. 
Cltv 
r-ltv 


(,f  I'O/inn  ^vlt^10ut  Mail  Carrie r s 
?  000  SIr.toriioats 


Feed,  hy  H.  H.  numT 
Encourages  RecltP 


r.flO 
828 

"Tin 


«— Itv   \N  a.gte  t;ovfrnm'ni  

matlon  of   777.  491 


Civic   Features   That    rroniute   the  Comfort 
and  Enjoyment  or  Visltora  and  Residents. 

 90.  588.  760.  910 

Civic  Kitchen.  Buffalo,  N.  Y.,  Has........ 


Claims,  Oil,  1-illng;  in  Mexico 

Clamp.  Air,  for  Drill  Press  

Clamp    for   Ball    Races,    Oarage   Has  New 

Tool  in  

Clamp    for    .Motci  t  ycle    llaiidlehar.    \  acuum 


Pottlu  11.  Id  by 


720 
614 

417 

312 


Clamp  for  Saw,  Curiicnter'.-^,  Sticks  Used  to 

Make   451 

Clamp  for  Searchlight.  Tire  Repairs  Aided 

by   .  .    .  .  .  .  ■ . . .    ...  ....   7  287 

Clami)  for     Workbench    Radiator  for  Auto 

Held  bv   ■  T  687 

Clay.    Oil-Treated    HridgH    Floor.s  Covered 


with 


Clerk,  File   ^^^ooden  I'ina  L'sed  by  to  Locate 

Missiiik"  I'ai'ers   776 

ClitT  Jtwelluig,  Bean  Found  In,  Sprouts   74 

Cliff,  Soldier  in  France  I'lunges  over   347 

Climate  of  African  Desert,  Proposed  Artifi- 
cial Lake  to  Improve   679 

Clinic.  Diagnostic,  in  New  York,  by  W.  F. 
Goodwin   865 


Clip.  Pall,  Towel  Hanger   300 

Clip  for  Papers  as  Key  Ring   636 

Clip  for   I'apers,   String  and  Metal  Strips 

Used  to  Make   299 

Clip  for  Photographic  Films   797 

Clips,  Paper,  Celluloid  Windows  Fastened  In 

Auto  Tops  with  

Clips.  Test,  are  Insulated  


Clock,  Alarrn.  for  Store 


136 

93 
IT 


Clock!  Candle  Operates.   14» 

Clock  Dials   '1\  Hours  Marked  on.  .  .   ggf 

Clock  for  Factory.  Hands  Made  Wide  on....  159 

Clock,  Lubricating  \"apor  from  Kerosene  in.  K'il 

CTlo<-k  ()f  Aeroplane  I'arts.  Airman  Makes...  4W 

Clo'k,  Pocket,  Sidcr.  Hi  iind  Solar  Time  on .  .  2r>6 

riock.  I'orkctknife  I'sed  to  Carve   7TB 


Clock,  Pciiiiniler.  Cr.ivity  MadcTlso  of  In  . 
Clock.  'I'hin,  .Mirror  or  I'n  ture  in  i-ramc  t>c 
low  Face  of 


916 


Clockwork  and  Motor,  Trallic  Semaphore  Op- 
erated by   

Closet  for  Fruit,  Ventilated.  Waste  Space 

P^tlllied  hy   

Closet.  Warming,  for  Kitchen  


Clotbe.s  Hfimper 


Cloth'.s  HariKer.  Revolving  Hook  on 


880 

37S 
«0C 

m 


Clothes   Haii>jcr,  Rotating. 


■754 

TO 


CjotlieKiine  It.  c|  and  'I'iglit-'ncr. . . .  "7?t 

(Mothcsline,  S»  If-TiKhtciung  Holder  for.  .  .  .  696 
Clothespin.    1 'liotograpliic    Film    Clip  Made 

With  ;.  ■   797 

Clothespins,  Saw  Rack  Made  from  ..........  'J39 

Clover   Seed   Harvester,   Ripe    Heads   Only  ' 

Picked  by    687 

Clover  Seed.  Tin  Can  Used  to  Gather   792 

Clubhouse  Plan,  Dwelling  for  Employe-i  on.  873 
Coal  and  Ashes,  Single  Mechanism  In  Paper 

Mill  Handles    670 

Coal  Cargo.  Record.  Great  Lakes  Steamer 

Carr1(>w     670 

Coal,  Carloads  of.  Chinese  Sprinkle  White- 
wash on  to  Prevent  Theft  of   678 

Coal  Deposits  in  Greenland,  Discovery  of. . .  .  260 
Coal    Exporters,    Australian,    Bidding  for 

Philippine  Trade    897 

Coal  Frozen  In  Cars.  Oil  Burners  Used  to 

Thaw    532 

Coal  in  Pebble  Form,  Susquehanna  River 

Yields    64 

Coal.    Mechanical    Stoker    on  Locomotive 

Feeds    398 

Coal    Mine,    C.enphone   Aids   in    Rescue  of 

T'r.ipped  Miners  •   2 

Coal  Mine  Silt.  Waste,  Fuel  Derived  from...  412 
Coal   Mine   Winding   Machine,  Interesting 

Control  for   668 

Coal  Miners'  Safety  Lamp,  Benzine  Used  as 

Fuel  In    762 

Coal  Mines,  African,  Grow  In  Importance. .. .  734 
Coal    Mines    Flooded    by   Germans.  Water 

Pumped  Out  of   736 

Coal  Mining.  Artist  Corrects  Popular  Idea  of  668 

Coal  on  Ships.  Negro  Women  Carry   677 

Coal  rile  Fire.  T'ortable  Pelt  Conveyors  Used 

to  Fight    677 


d  by  Google 


It 
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Coal   l'lt».   Ivong  I'ipti  Nuzzle  fur  Fit^htiiiK 

Fire  in    394 

Coal  Truckb,  Unluader  for   7x5 

Coal  Yard,  Government  OperaUa  in  City 

of  Wash  itiK  ton    CS 

Coast  Artillery  College  Couraoa  to  be  Re- 

vlaed    B« 

Coaat  Guanl,  Navy  Plana  to  Annex  Iff 

Coat,  Bmerreney,  Unlaeea  for  Quick  Re- 
moval   1C4 

Coat  Hanger,  Overhead,  Factory  Uses   125 

Coat  Hanger,  Kolled  Newspaper  Tied  with 

Cord  in  Center  la   619 

Coal  Hook,  ClaSH  Headed  Push  Pin  U»t  d  as.  162 

Coat  Itack,  Kxtra,  for  I'aitioa   ICt 

Cobble.stuno.s,  Asi>lialt  ravtnieiit  I5nse  Made 

of    913 

Cockatoo  and  I'arrot  Industry,  by  J.  K.  Hogg  7U7 
Coekleburs,  Valuable  UU  from,  by  S.  li. 

Winters    859 

Cockroaches,  Tr;ip  Used  to  Catch   163 

Coconut,  Vase  Made  from   960 

Code,  Cabh',  in  Nine  L.atiguagea.  Trade  to  be 

Encouraxed  by    366 

Code  Calls  of  Electric  Horn,  Men  Summoned 

by    633 

Codfish  Market,  World's  Oreateat«  St.  John's 

Is    40 

Coffee  Cupb  Steaming,  on  SIcn,  Reatanrant 

Advertised  by   Ml 

Coffeepot,  Creamer,  and  Sugar  Bowl  Neat 

Together    IIB 

Coffeepot,  Safety  Pin  Hepairs  Hinge  on  Lid 

of    473 

Coffer  for  New   York   City,  Venice  (Jullds 

Give    28 

Coil,  High  Frequency,  Lightning  Made  for 

Moving  Picture  Scenes  by   220 

Coins.  Pad,  Klectric  Eddy  Currents  Uaed  to 

Detect    686 

Coke  Fuel,  Boiler  Corrosion  Caused  by   836 

Collar  and  Cravat  Coinbinoil   ill 

Collars.  Machine  for  Ironing.  Human  Skill 

Displayed  by   6fS 

College  t'ourjie  In  Highway  Transport   516 

Coll<  Ke  Courses  in  Const  Artillery  to  be  Re- 
vised   66 

College,  War,  at  Washington  Renamed   922 

Collision,  Auto  Crushed  between  Cars  in....  869 

Collision — Drawbridgre.  Ship  Damages   119 

Collision,  Rear  End,  Elevated  Trains  in   731 

Collodion,  ManuBoripts  Preserved  by  Appljr* 

Inff   146 

Colors.  Rainbow,  of  Insects^  Sclentlata  Bx- 

plain    14 

Comb.  Pencil  Clip  Attached  to   618 

Comment  4tnd  Review,  by  H.  H.  Windsor. . . . 

 SS,  177,  gl7 

Commerce — Commercial   Survey  Of  Amason 

RIv.  r.  Prazilians  Make   864 

C(>iiirnijtiit>  Work,  Chinatown  Haa  Own  Mov> 
iriK  ri'  tures  for   32 

Cninrniit.i  tors.  Sand  Pluck  PoIl.sh<>s   449 

Coniniuters.  Motorboat  with  A.utn  Speed  for.  840 

CompiisH,  I..irco  Circles  Made  with   621 

Coinjiass  Ne4 die  of  Direction  Indicator,  l!uz- 
zers  Kunc  by   16 

Compass.   Radio,   Ships  Kasllv  Learn  Loca- 
tion by    364 

Compress'-d    Air    Uninmers,    Concrete  Ship 
Tamped  by    .12ri 

Compressed  Air,  Typewriter  Cleaned  by   937 

Compressor  and  Engine,  Park  Trees  Sprayed 
with    701 

Concrete  and  Ciialn  Fence,  Ttmotora  Kept  In 
Pleld  by  7.  810 

Concrete  and  Steel  Park  Bench,  Immovable.  7SC 

Concrete  Aqueduct,  Swamps  Impede  Build- 
ers of  S8f 

Concrete  Arch,  Mammoth,  Costly  Theater 
Has   40S 

Concrete  Basin,  MemorlaJ  Surrounded  by 
Water  in    fl 

Concrete  Bridjre  Building,  Portable  Arches 
simplify    753 

Concrete  Rrldffe  In  Oregon,  Remarkable 
Span  for   660 

Concrete  Brtdse  In  Sweden.  One  of  World's 
Largest  728 

Concrete  Bridge.  Longest  Arch  Claimed  by. .  SfS 


Concrete  Bridge  over  Mohawk  liiver,  i'lan 

for    Sfl 

Concrete    Bridge.    Reinforced,  Lightning 

i>amage8   SU 

Concrete  Bridges,  Dead   Soldiers!'  Names 

Uiven  to   M 

Concrete  Canal,  Curloua  Method  Used  to  Bn- 

large   ,   908 

Con*  t.  le.  Cement  Coatings  Protected  from 

Heal  by   604 

Concrete  Covered  PIpe,  Huge,  Railroaded 

to  Hiver  Ped   376 

Concrete  Dam,  liiver  Ford  on  Top  Of   4ft 

Concri'tu  Dock,  London  Has   714 

Concrete  Dome,  Uuge,  Danish  Theater 

Crowned  with   897 

Concrete   Dry   Dock   In  Hawaiian  Islands. 

Dedication  of    667 

Concrete    Elevator    Explosion,  Steamer 

Wrecked  by    664 

Concrete  Flowerpots,  Pails  as  Molds  for. ...  124 

Concrete  Gondola  Car,  Tests  of   i»6 

Concrete  Orala  Elevators,  Farmers'  Associa- 
tions Build    209 

Concrete  Hangar.  Government,  Is  Fireproof.  203 

Concrete  Highway  Built  in  Three  Strips. . . .  (76 
Concrete,  impervious,  English  Inventor 

Evolves   71 

Concrete  Inclosures  for  Trees   Ill 

Concrete  Jackets,  l  oles  Anchored  witli   Sfg 

Concrete  Jetties,  LlKbthouse  Protected  from 

Sea  by   702 

Concrete  Lon.s.  (Jardtu  I^ntrance  Made  of...  Ill 

Concrete  Mine  Supports   7(i 

Concrete   Monunienl  Construction,  Expense 

Saved  by    ig; 

Concrete  Monument.  Novices  fashion   814 

Concrete  of  Cinders.  Houses  Built  with   SS4 

Concrete  Oil  Tank.  Huge,  is  Leak  i'roof . .  .  .  2S0 
Concrete   Pergola,   Rustic,   Hotel  Grounds 

Adorned  with   684 

Concrete  Platform^  Batoed,  Street  Safety 

Zones  Have  :   fio 

Concrete  Posts.  Hole  In  Ground  Molds   S7S 

Concrete  Refrigerator,  Mlcrobea  Find  No 

Crevices  in   824 

Con<  rete  Road  Construction,  Concave  Roller 

Assists  in   620 

Concrete  Road  Markers,  Southern  State 

Using    68* 

Concrete  Road.  Unbalaneed  Bnginea  Uaed  to 

Tamp    406 

Concrete,  Rodding  Increases  Strength  of....  114  4 
Concrete  Holling  Stock,  Holland  Construct- 
ing   ff 

Concrete  Roof,  I'recast,  Fits  Together  like 

Puzzle    US 

Concrete.  Scenic  Feature  Preserved  by  Rein- 
forcing with    If 8 

Concrete,  Sectional  Ditch  Bottom  Made  of. .  874 
Concrete  Sewage  Fuming  Station.  Auto- 
matic  40f 

Concrete  Ship,  Beach  Pounding  Does  Not 

Harm   141  ' 

Concrete   Ship,   Compressed   Air  Hammers 

Tamp   SSI 

Concrete    Ship,    Launching   of    at  Mobile, 

Ala   7 If 

Corierete  Ship,  Sides  Rullt   in  Flat  Precast 

I' nits  for   8S1 

<'r.ni  reto  .Strip.   Skidding   on    Asphalt  Road 

r're\entt  (1  by   90 

Concrete  Shlj).  Unusual,  for  Salvaging   371 

Concrete  Silo  Blocks.  Hrid^'o  Arch  Made  of.  62 
Concrete.  Spouts  Used  on  Building  to  I'our.  240 
Concrete   Tables   and   Benches   in  Western 

Cafion   911 

Concrete  Tank  Edges,  Protecting   94S 

Concrete  Test  Cylinders.  Paper  Molds  Used 

to  Make   Stt  I 

Concrete  VhltSi  Reinforced,  Floors  Built 

with  iiti 

Concrete  Viaduct,  Novel  Expansion  Joint*  I 

for   S77 

Concrete  Walk  Glare.  Creosote  and  Green 

Dye  Spray  Overcomes...,  Iff  i 

Concrete  Wall.  Tank  I'sed  to  Rase  |2S 

Concrete  Water  Tank.  Attractive  Tower  Con-  ' 

ceals    90i' 

Concrete  Wireless  Mast.  Wall  of  Peking 
Topped  with   wr\ 


Digitized  by  Copgic 
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Concrete  Works,  Harbor  at  Valparaiso  Im- 
proved by    702 

Condenser.    Auxiliary,    Oil    Cooled    by  on 

Steamship  "Anoka*    739 

Condenser,  V'apor,  for  Automobile  Radiators  728 
Conference,   'Irade,   International  Currency 

SufCKested  by    821 

Conner,  Sam  E. : 

Bees'  Stingers  Make  Profitable  Crop   356 

Conservatory.  "Tower  of  Jewels"  Qlass  In 

l>ome  of   686 

Cqnatruction.  Precast.  Roof  of  I'anama  Pier 

H  as   .  .  .  ■   832 

Containera.    Wood    I'ulp,    Macliint:  !ji)ccdily 

Alakea   

Content — Aeroplane  "Economy  Hun,"  Cost  of 

Coninirrcial  Flying  to  K.stabliHheci  by.."  342 
Con  t  rni  tiji  .M,  Kx(  a\ itt  in^;.  liunket  a  Um-d  by  to 

Keep  Shovfla  NSnrkiiiK  •■  "^^^ 

Cuti vt^iitioti.  LarKt^'  Tyucwritten  Letter  Sent 

to        430 

Conveyor,    I'.u'-ktt.   Cruisht-d   Stoiu-  L'nloadcr 


Made  with 


Conv«-yor.  ^^haln.  Stevedores  L'rotfrtod  from 
Danger  by   65 


Coiiveyors,  i'oitablf 
i  t  h 


Coal  I'lle  Kire  FoUKbt 


Convict.   Bone  Penholders  Carved  by  with 

Crude  Tools    762 

Cooking,  Home,  AmerlcanK  Gone  to  France 

to  Teach    ■  .  ■  ■   240 

Cooking  Tal)le.  Steam,  in  Field   860 

Cookinx  Utensils,  Hack  for   610 

Coop,  Telescoping,  Chickens  Protected  by...  122 
Cooper — Shaping'  Machine  Makes  Paper  Bar- 
rels   384 

"Cooties."  locomotive  Steam  Used  to  Kill..  386 
Copper  Diaphragms,  Steam  Cookers  of  Sub- 
marine Base  Made  Safe  by   683 

Copper  or  Brass  Tubing.  Splicing  with  Wire  799 

Copper,  Stamped,  Life  Preservers  of   417 

Copper  Tubing,  Seamless,  for  Elastic  Gas 

Connection    222 

Cork.  Ground,  Condensation  on  Pipes  Stopped 

with  Coat  of   214 

Cork  Scraps,  Water  Wings  Made  of   Ihv 

Corks.  Heel  Slipping  Prevented  by   969 

Corks,  Loop  of  Cord  Aids  In  Pulling  436 

Corks,  Rubber,  as  Vibration  Absorbers   167 

Corn  Borers.  Liquid  Fire  and  Steam  Used  to 

Kill    685 

Corn  Popper   Dried  Fruits  Washed  in   »26 

Corn  Shock  Binder   764 

Cornerstone  Laying  In  New  York  of  Largest 

Assay  Office  In  World   364 

Corral,    French.    tJerman    Peace  IVlegation 

K-Pt  in  ;.TT^  17 

Corr"'^ioii  of  Hoiler.  Coke  Fuel  <'aii.s»'3   836 

Corrutraliiig  Machine.  Itam  I  lilanks  Uiin  be- 

tw.  I'M   Roll.  rs  of.  ■   62 

Comagf  I'in   and   Casket,   Mrs.   Wilson  Re- 
ceives from  People  of  F'aris   254 

Cottage,  Hernilt  l'»jntt  r'a   on  Seashore  732 

Cottagei*.  Shlngl' d  Hoof  'It  nts  .^erv-e  as  

Coti'  T   I'in  and   IHag,  Ring  Bolt  for  Canoe 

Made  of  .       ■   7  3T0 

Cotton  <:in.   Karly  Model  of--   4 17 

Cotton  Harvesting  Machine,  Vacuum  System 

Tsed  by    .  ■   .TTTT  695 

Cotif  h 
Bed 


Spring.  Is  Ciarden  Soat  and  (.)utdoor 


 ^  447 

Cc'uriti'rxhaft.   Hi'avy.  Itaistd  without  Using 

Tn.-kle  ks    .  ■  .  ■  :.  133 

Count'  r'^iiiking.  .Special  Shapes.  Twist  Drill 

TM.  d  for  I     ■■  ■  ■   11^8 

Coupling,  Spring,  for  S»'wliig  Machlni*  Holts  l■'^8 
Court  Plri.ster.  .Storax  t's»d  to  Manufacture.  "4fi 
Cti\>  r.  f'<r  <">r:\ng»-  or  '"Ir;ipe  Fruit.  .  .  .  754 

C<.v>-r.  M't.il.  for  Tobacco  Tipc.   630 

Cf'V^'s  f  ddf-r.  Indian.s  of  Chilf  Maki-  HaKket 

of      261 

Cranb^-rry    Pests,    Pacific    Coast  Growers 

Fight    730 

Crane.  Brake  Wheel  Converted  by  Lugs  Into 

Chain  Wheel  for   618 

Crane.  Dock,  Americans  In  France  Use  Junk 

to  Make  Electric  Cable  Connection  to....  119 
Cran«»  Enulpment  on  P.oatH.  Shark  ITunters 

Use    .   .....        n75 

Crane.  Hamiru-rbead.  Flunwayw  Sr-rycd  by 

Cran' ■  H''V-  P-''J""  ^'*''"T  .■^.'''X^'.'i^          .''^'')  .'^ 
r'rwn*^-  Boeks.  Scrapped  t>hip  l^lates  l  sed  to 
\T>%ke   727 


Crane.  Locomotive.  Railroad  Track  Trans- 
ferred  with     662 

Cranv,    Locomotive,    Jtailroad    Wat»r  Tank 

l.,tfteJ   l)y  ."77  341 


«.rane,  wagon  uea  i>irt>  a  <  irt  w  ith 
Crank,  t'un  Opener  <  >|)rrat  i-d  bv... 

i8V 
276 

Crank  Wheeled  Stepladder  .Moved 

by  Turn- 

361 

Crankshaft  Tilted  Disk  Keplaces 

In  Rotarv 

Motor   

Cravat  .(Mii  Collar  (.'omblned  

iifi 

Mative  lUilbs  Beplace  Imported  Product  In 

American  Cardena  .  .   672 

Cream  for  Kxportaiion.  Danish  Machine  Pre- 
serves   ■  .  ■   ■  .  .   838 

Creek,  Auto  .Somersaults  Into   176 

Creosote   and    Green    Dye,    Concrete  Walk 

Glare  Overcome  by  Spraying  with..  1   197 

Creosote,  Flagpole  Protected  l)y   608 

Cr»'iie     I'aper.     .Artistic     illas.'j     r)<'i'<ir?i  t  inn.-H 

■tvith    4>;7 

Crjckt  t.",  'I'l  t  !■,  as  "I'hirnionn-tfr.s   474 

t^rirnpir  for  I'ottic  t'luwu  Ca  n."  .  ■4:-lft 

Cripple-— Arm,   ArtitU  ial,  Cutb  ry   and  Tools 

Attached  to  T77  442 

Cri[);>b'.  Artist  nru.-^h  Held  in  'fecth  by  ■  ■  •  •  •  554 
f ripple,  l'.ii  ><.li'  with  lUbken  Chain  fur  llae 

Of   ~  374 

Cripple,  Convertible  Knife  and  Fork  for....  916 
Cripple — Hand,  Mechanical,  Shoulder  Move- 
ments Operate   694 

Cripple — Nail  Brush  for  One-Armed  Person.  276 
Cripple — One-Legged  Sportsman,  IMay  Con- 
tinued by    200 

Cripple,  perambulating  Hotel  for   7 

Cripple — Woman     Typist.     Artificial  Hand 

IT.sed  by   77  520 

Crippled    .Soldier,    Moving    Picture  Machine 

()perate(l  by  .- ■  .;   •  ^0 

Cripples,    "M"en.surgraphy."    a  Photographic 
Method    of   Studying   Deformities   of,  by 

Robert  H.  Moulton   361 

Croquet  Arch  Visible  In  Twilight   GLt2 

Cross,    French    War.    Consul   at  Cincinnati 

Decorates  Soldier  with   17 

Croa.Hcut  Saw.  Brace  for   621 

Croaslng.  Railroad,  Tunnel  Obviates  for  Pe- 

deatrian.q  TT^.  760 

Crossing  Rights  to  Autos   896 

Crossings,  Railroad.  Passenger  Trains  Ob- 
struct About  Seven  Seconds   672 

Crowbar,  Forked  Flooring  Pulled  Uo  with.  460 
Crutch  'Tip.  Rubber,  Hammer  Head  Fitted 

with  ...^   777 

Crutch  to  y.se  on  Ice   942 

Crystals  of  Rochelle  .Salt,  Batteries  In  Tele- 

phone  Circuits  Replaced  by   184 

Cultivator  and  Harri'W  Combined   10» 

Cultivator.    Motor.    Grass   Mower   for  Golf 

I.,inks  Made  of  7^  229 

Cultivator.   Tractor.   Students  Build   280 

Cup,  I'aper.  Wli.'  Stand  for   95» 

Cups,  Torches  Made  of   S06 

Curler  for  Hair.  Aluminum  Wire  Used  to 

Make    438 

Currency  Tray.  Stairliko,  I)esk  Space  Saved 

py   . . . .  ■"■  .  .  .7  196 

CurreTit  rroT'ell'-r  f<ir  T't^rits   C,2i 

(■Mirrenm.     1  >angi  roiis.    (^li.  niical    T.  st.s  fnt- 

Ocean  Spot  f  .  266 

Curtaln  llem.  fllove  Finger  Facilitates  Sllp- 

T'l'^g  rt'''d   t  hrnliL'h  ..............  926 

< ' utierv   atnl    iiniis.  Arlilii  ial   .\i-m    l^'j u i Pi "'d 


U'  i  t  h 


442 


Cutter,  Washer.  Old  Expansion  Bit  Used  to 

M'tke  ...    .  .  .  .  .7.  .  .  787 

Cyclist,  Acrobatie.  Heach  Crowd  Thrilled  by!  330 

CyclLst.  Attachment  for  Ralnooat  of   nfi9 

Cyclorie,  Minnesota  'Town  yi.«»ited  by   546 

fviinder  Dt.imett  r  tiauge.  Dial  on."  "  7*7 

Cylinder.    Metal.    ParafTln    Reclaimed  from 

Waxed  Paper  by     g4<t 

Cylinder.  Steam  Pipe  Calked  Into         606 

Cylinder.  Steel.  Hose  on  Steam  Roller  Pro- 
tected by  . . . . ...................... . .  .TT.  6a 

Cylinders.    Automobile    Engine.   Air  Nozzle 

Remove.q  f^arhon  from   77fl 

Cylinders.  Concrete.  Paper  Molds  Used  to 
MAice  ■  ■   896 
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Dairy  iJarn.  Round.  Choi  <. a  Quickly  I'one  in  644 
Ijaiiv.  LiucKtiiai  t\:d  on  l--ullt--riiiiiK  in   bJ8 


iJam.  oi  cal.  1' mod  Alcnucc  ltt  niuv<.d  by  

Uuni,  IrriKulioOi  IHuminutiun  i'roti.cii»  

L>ani,  Lake  Level  Uet;ulated  by,  by  C.  W. 

Uei£t:r   

L>ain,    Utay,    UebuilditiK,    by    John  Edwin 

Hogg   

Damper  Shaft,  Firm  Fastening  for  

Dance  Floor,  Electriticd  

Dark  Room,  Old  Aeroplane  liox  Used  as  

Dark  lioom,  I'hoto,  l  acKs  like  uuitcasv  

Dart,  Monoplane,   for  Child,   Uubber  iland 

Shoots   

Date  Palm  Leaves,  Brooms  Made  of  

Davenport,  Phonograph  under  Arm  of  

Daylight  Saving  law,  Panama  canal  Zone 

docs  Not  Need   

Decoys— I'iKton  Huiiter  in  I'yrtiUfa  


729 

379 
137 
633 
087 
3^3 


440 
434 
764 

800 


96 

Def  urnii  Uls.     "MenaurK  rai)h  v," 

a  Photo- 

Kiapliic   Alftliod  of  Studying. 

by  Robert 

11.  Aldiilton   

3«1 

DchydralliiK  Mill,  Cattle  Fodder 

from  Apple 

399 

I'oniace  I'rcpart d  t>y   

Dehydraliun.   V'ucuuiii  i'loc^dd  o 

f.  l"risorvf£i 

Deliveric'S,  Locking  System  for  Doors  I'ro- 

tocts    692 

Dendrograph,    Changes    in    Sizes    of  Tree 

Trunks  Recorded  by    96 

Dental  X-Rav  Machine.  Tube  In  Cabinet  of..  667 
Dentistry — Four   Ounce    Motor    In  Dental 
Tool  ■■  ;   901 


Dents  on  Automobile  Bodies  and  Fenders. 

Itcmovink" 


Derrick.    Lnormous,    Giant    Trees    Used  to 
Make 


Derrick,  Wagon  Bed  R«'mQvod  by  

l^eHcrt.  African.  Artiiuial  Kake  fropuscd  for 
Dehitirt.  Jury  Pole  on  Wimori  Holpa  ICscape 


Ml 


780 


079 


from 


MA 


Deserts,   FHowers   of  Century   Plant  Unno- 
ticed In   

Desk  and  Bookcase.  Combination. 

Diflk  nnil  Chair  Comtiined" 


648 

S>15 


I'ct-k.  Tank,  Lalxif  anil  l-'loor  Space  S.ivid  by 

Desk,  Desk  I '.loiter  Used  as  

Desk    Drawer,    Inverted,   Typewriter  and 

Eraser  Held  by  

Desk.  Engagement  Reminder  for.  

pe.ik  File.  Sectional.  Adjustable  Units  for~ 
D'vik    for  ("iilruIatniK    Marhiiie.   Tahlf    I  's.<l 


622 

305 
449 

m 


to  Mak.- 


Desk  Space,  Stalrlike  Currency  Tray  Saves 

Space  on    195 

Desk  Tray,  Telescoping.  Fits  Drawer  of  Any 
Slz«^   ■■■?:.   no7 


Desk,  Writing,  and  Library  Table  Combined 

Destroyers,  Torpedo  Boat,  American  Ship- 
yards Build  10  In  July  

Detectives.  Masks  Worn  by  While  Inspecting 
Criminals   

Detonators.  High   Explosive.  Scattered  for 


756 
734 
98 
656 


Dla^:raln  of  Electrical  Formula.  Electrician 

Ahieil  by       296 

Diagrams  on  Trucks'  Sides,  Route  Adver- 

tised  by   590 

Dials.  Twenty-Four  Hours  Marked  on   885 

Diamond   Hunters   In   Diving   Bells,  River 

Bed  Searched  by   907 

Diamond    In    Nose,    Indian   Visiting   U.  S. 

Wears    871 

Diamond  Mine.  South  African.  X-Ray  Used 

to  Locate  Secreted  Stones  In   89 

Diamond  Mines.  African  Coal  Mines  Supply 

Fuel  for  Operating   734 


DO.«ied  as 

523 

Dlnmonii.'^. 

Occi  n 

I'nttDtn  to 

i:  ■    r>r.  ilk'erl 

for   

Diariioiiils. 

Shark 

Hide  Used 

to  Polish  

m 

Dlninoiuls. 

Spring 

Mountings 

Used  to  DlB- 

play   ■  ■  ■  •  •  •  •.  • 

Diaphragms.  Copper.  Steam  lookers  of  Sul>- 

marine  Base  Made  Safe  by   

Diary,  rernmti'-nt,  on  Wall  Calendar 


155 


Die  an<l  I'litT  h  lM;trikiriir  ami  l-'ortiiintr  witii 
Die  for  T'~.-  ^vitll  Hun. I  I'litx-h.  Hintre  Forms 
Die  Stock  from  lipf  Fittings  


5S.1 
426 


Ml 


616 


pie.  Wheel  FormlnK.  Electric  Motors  Operate  88> 

pus.  Cloth.  Wood  vStaincd.  wlih  147 

piis.  ituund,  TiMi^^s  lui   H.nMruin^  ■   ■■•  ""'^ 

IJinin^;   i>>)om.   iUil'-'l   i\»-'i>liLaa  ut  Aeroplane 

I'aris  Laed  to  Decorali!    739 

Dinner  i'ail.  First  Aid  KiU  in   iSi 

Diplomas,    Memorial.    France    Adopts  for 

Honoring  Dead  Soldiers    LIU 

Dipper  for  Soldering  I'astt-   blJ 

pirectlijti  Indicatiir.  i:lind  Man  Invents.....  li 
Dirigible.    Blazing.   Crashes   through  Bank 

Umll  7  iil 

Dirigible     Blown     Helplessly    about  With 

Ailaiitic   aiil 

Dirigiijle,  British,  Makes  I'ioneer  Hound  Trip 

over  Atlantic  Ocean,  by  i'aul  A.  Jenkins..  Hi 
Dirigible.  Houses  Shatu  ii  by  Explosion  of.  .  42t 
piriKible.  Passi-iigt  r.  u  iil  Ci  uisf  to  llrazil..  670 
DiriKihle  "1^-34."  Ann  in  an  .Nt  WHiiai*!  r  car- 
ried by   &li 

Dirigible  System.  Electric  Trolley.  Man  Pro- 

poaea   211 

Dirigible.  Woriq-a  Largcat.  Brttftln  Pullding  S&l 

DiriKibka,  (Germany  Plans  Service  to 
AiiK  i  i».  a  u  itii  (ii 

Dirigibles.  (Government  Departments  may 
UAk  :   2iU 

pirlgibles.    Performances  Test   HA 

JJlrt  and  (Jroase.  Sanduaoer  Removes  from 
Carborundum  \\  lie<  l   lii 

Discoverer,  South  Pole.  North  Pole  Sought 
by   Ill 

Disease,  Crossbreeding  Fruits  and  Grains 
Makes  Them  Immune  to,  by  R.  H.  Moulton  Lfij 

Disease — Typhus  in  Poland,  Drastic  Meas- 
ures to  Prevent  Spread  of  6iJ 

Disease — Yellow  Fever,  Sanitation  Frees 
World  from   tSJ 

Diseases  of  Tropics,  Shipboard  Laboratory 
for  Studying   6ii 

Dishes,  Hot.  Mitten  for  Lifting   624 

I>iahwa8her,  Kitchen  Table  When  Open  Is..  115 

Dishwashing  Machine  and  Tea  Wagon  Com- 
bined  211 

pishwnahlng   Machine.    Water    Power.  ■  .  .  ■  •  S2! 

LUsk  I'utt'T.  old  lOxpansimi  Hit  I'ti'd  to 
Makr    787 

Disk.  Tilted.  Crankshaft  in  Motor  Replaced 
hx  841 

Dissection  Work,  Aerial  Searchlight  Projects  745 

Ditch  Bottom,  Sectional.  Made  of  Concrete..  374 

Divers  In  Thrilling  Feats,  Photographer 
Snaps   664 

Diving  Bells.  Diamond  Hunters  Search  River 

iMLin  :..  90 

Dock,  Con'  rete,  London  Has   Ill 

Doi'k  t'raii'-,  Ani'TuaiKS  in  P'ranco  Used 
Junk    to    Make    in.  i  tric   C:il>lr-  Ciinnftctlon 

to    m 

Dock,  Dry,  Sweden  to  Have  on  Land  Hi 

Dock,  Manila  to  Have  Largest  In  World....  731 

Docks,  Dry,  Panama  Canal  Has  711 

Documents.  Precious,  Unlileachable  Ink  for  2 
Dog.  "Buster,"  Campaigns  for  Bond  Issue 

Votes   581 

Dog  Kennel  for  Traveling   ili 

Dog.  Seal  Motliored  by  ..■   !ll 

pog  Sloil  Wln  el  Moniiti  il,  .Maskan  I'.ses  .  .  .  W 
l>og.  ••Vic."  <;ertiian  SaiisMiAe  It.'fiis.  d  iryTT  121 
Don".  Wire  l!askft  on  Aulo   liuniilng  Hoard 

Ciiz  :  lii 

Dogs  ajid  Cats  In  London,  Hotel  for  4M 

Doll  Carriage  Wheels.  Worn  Out,  Insulated 

Wire  Replaces  Tires  on  31» 

Doll  Furniture.  Steel  U3.-.(i  to  Make  ^■'^ 

poll,   I'laiits  Form  priss  of....   785 

poll,  itiihlii  r,  i:rilaln'.s  I'reinier  Modeled  as.  23t 
I  hunt'    o7    ( Ire.  nliou.se,    "I'ower    o?  JeweTfl" 

lil.'i.Hs    iT7   iiS 

Dome.   Wi.sconain   Capitol.   Electrical  Wei-  i 

coming  Sign  on   

Door  and  Ladder.  Combined  Sllo  Improved 

TTx   Sal 

Door,  Floor.  Counterbalanced   Ill 

Door,  Handle  Made  from  Shovel  Grip  for..  Ifll 

Door  Knob  Used  as  Faucet  Handle    I|| 

Door  of  Freight  Car.  Attachment  Opens....  ^i 

Door.  Single.  Two  Car  Garage  Has   LJ 

Doorbell    Ringing    Transformer    for    Lamp  _. 

Socket    274 

Doormat.  Boycotting  German  Goods  Advo- 
cated with    681 


I 
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Doors.  Cellar,  T-.ohlnh'  Ain-aratus  for   

pQcjrs.  i-iiidliiK.   1''!'  t/aiUKe     . 

ppors.   (iainuiniu    Jlouae.   Coaat  City  I'olice 


797 


263 


692 


Doors.  l,ifl.  fur  Factory  Kntrancoa   

DoKi  w,  l^urkin^   SNsti-m  inr         1 \  criti'S  Pro- 

tt^cted  by  .................    

Doors  on  liauKways  Locked,  Trespassers  on 

Ilatlroad  Property  Koufs  liarred  by  

Doors,  Vise  for  Planing  

Doorstop.  Simple   

Dough  for  lircad.  Sea  Water  Used  to  Mix.. 
Dougtinut  and  Coffee  Pot  Features  Salvation 

Army  Float   

Doughnut  Cutter  for  Fairs.  Automatic  .... 
Drnttiii^r   I'tii.    l>otlod    nr   Full   l^iius  Made 

WHll    101 


396 
934 
7»5 
667 

13 
657 


Draftsman.    Sliadi-    fur    Uiyititf    Ink  Haiuly 


Draftsman,  Simple  Ruck  for   604 

Draftsman's  Erasing  Shield,  Old  Film  Makes  »51^ 

Draftsman's  Lamp.  Bracket  for   941 

Draftsman's  Pen,  Double  I'oint,  Writes  with 

Two  Kinds  of  Ink    442 

Draftsman's  Powder  Can  Holder    136 


Draft.snian's  Hule.  Circles  Drawn  with.... 
Draftsman's     T-Suuare.     licvcl  i'rol.raLtor 


2M 


OIL. 


•in. 


Draftsiiun,  Itadiua  Uau^cc  for.............. 

Uraftam'  ii,    l  liuinb  Ta' k  and  Ufttr  Aid  to.  5.[>7 
Hrat:.   Aiitu   I'liU'd,   I^.mii   tlradcd   with....  93 

i>r.iii.  Trai  tor  luau  ii.  iCoail.s  K*  i>l  in  Stiapo 


Ty 


Drain  Holes,  Drilling  in  Auto  Axle 
Drain  Pi|>«s  or  Sink.  I'lugged  Up,  Uasoline 

Used  to  Clean   

Drainage,    City,    Street    Gutter  Snowplow 

Keeps  Open   

Drainage   Project,   Florida  Swamps   to  be 

Rt'olaimed  by   

Drainage  Tunnel,  Gold  District  Unwatered 

by,  by  J.  E.  Murphy   

prawbridgp  Arrosa  Track.  Time  Saved  by... 
Drawer    Handle.  Shelf 


Hang.s  on   

Drawer  Handles,  \V'ir- 


Drawer.  Invtrt'd. 
Held  bv 


for   Filing  Cabinet 

fd  for  


Ml 
^00 

447 

174 

172 

742 

268 


TyiJLwritfr   and  Era.srr 


662 

121 


Drawer,  Open,  Table  Supported  by. 
Drawing.  American  Soldiers  Study  in  Ger- 
man  School 


306 


297 


Drawing  Roard  for  Artl.'tt-s. 


749 

■  -       ■      "<;9 

IJrawintf  Ink,  Device  fur  Drying   ir,l 

Dr.awing,  J.sometrlc    Trianglo  for   92i 

Drawing       //lass.  Ink  ^«t'd  for.  .  .  

Drawing  Table,  Dresser  Used  to  Make  

Drawing  Table,  Library  Table  can  be  Con- 
verted Into  

Dreams    of   Shell   Shocked,   Clue   to  Cure 

Given  by   

Dredge  Boat.  Common  .Tack.s  Raise   

nredge  Ciitter.  RotaryWelding  Job  Rcpai73  418 
Ft- dtfe    l  >iairionds   In   fJcean   Ijottom  to  Be 
S.  archfd   Out  l>y  ....77  537 


7S5 

229 

267 


Dredges    Hydraulic.   Coal   Pebbles  Pumped 

from   ftivf-r   with......  I..  B4 

Drea.iier.  Drawing  ThMp  Made  of   TBI 

Dre.s.Kf-r!  rud-Fa.'^hloried.  How  to  Modernize.  K()7 

Drf-gMlng  fiir   Autumobilo  Tops   136 

Driftwood.   Hermit  Painter  Adorns  Cottage 
with    .  732 


DrTTI    STruT    Tap    Stands.    Shop  Work 


Made 


Drill    Penrh.  W«-ltrht  Feeds 
Drill.    Elf<  trif".    Rivet     Holes  Countersunk 

with  

Drill  >fole.  Klertric  Light  Bulb  rtolls  Water 

— "f  •  •  •■•      •  •  •  •  1  

Drill.    Hom':'mado,    Profl table  Mine  Located 


A31 


EOS 


415 


with 


r>rill    Tig  fr.r  Rniind  Stoek 


ytTftttttttai 


l^rlll.  .Mine  .moidng.  Air  Rotates 
^'r<]\  Preyi.  Air  Clamp  for 


........... 


i  Tlll    It.Tdial,  Motor  and  Spindle  on  Arm  of 
J>rlll.    i;.m'.vaMo     I'artlng    Elp    for  Anger 
r?tt  '  .   .  . 


High  .Speed. .  190 


Drill   .Slldl:  g  Head  <^:ang.  iTalT 

i'rill.   S'li'^f     ifoli'M  <'iit  with  

l>rill.  Testing,  .Samples  Cut  from  Pavement 

with      .  '  •    :  ■  ■  .  • 

Drill    Twl.st.  Covint«^Tainklng  Sperlal  Shnpe.q 
with    ."TTTT  l.-lfi 


53 
S12 


Drilling  Machine  on  Huge  I'rotractor.  Ship 

TinilM-r.s    l>rllled    l.y    .    TTTT  37 jt 

Drills  for  S'juare  or  He,\;iKonal  llole.s  .  .  .  .  .  .  4^7 

Drills.  GriiiiJing  nC  to Qbtiiin  I'a.st.  r  Work..  iTS 
Drills.    Oil    Di.scoverieH    Fill    Ohio  VilluKe 

Yard.s  with    496 

Drinking  ''."l>'^i  'l  urrlie.s  Mude  of   3oB 

Iji  inking  11 ;  ;t i n    I  ; '  1  111  I''ree  ............  .  HVZ 

Drinking  l-'ouniHln.  lluraea  in  Pasadena  Pro- 

vldBd  with    Ii89 

Drinking  P'ountain.  Tubing  (^onvcrta  Faucet 

Into    146 

Drive    Chain,    Idle    Sprocket    Keep.s  from 

Flopping    127 

Drive  Chains  of  Motorcycle  Oiled  While  Run» 

ring    ....  .TTTT.  937 

Drug— Caffeine,  American  Holly  Contains...  917 
Drugless  Drug  Store,  Everything  but  Drugs 

Sold  by    730 

Drug.s.    r*ye    InduHtry   Necessary    to  Manu- 

fact  14 re  of  •  ■  ■  -.  ??? 

Drum  of  Marine  Corps,  Wound  Stripe  for. .  610 

Drum,  Wire  Cut  to  I^ength  on   124 

Drums.  Electric,  Building  Moved  with   879 

Dry  Cell,  Flashlight  Made  by  I'ulting  Metal 

Strip  on   270 

Dry    Ceiis,    Warmth    Necessary    for  Rest 
work  of 


r>ry  l>i)ek.  Cireat,  in  Hawaii. m   Isi.-Liiihi  . 
Dry   Dock   in   Hawaiiati    l.><i-'in(ls,    1  >i  ihi  hi  loiT 

of   TTTT  667 

Dry  Dock,  River  Houseboat  Uses  I'llcs  for..  HUU 

Dry  Dock,  Swedish,  on  Land   824 

Dry   Dock    with   Huge   Tank,  Submarines 

Tested  by  Germans  In    184 

Dry  Docks  for  Small  Boats  on  Lake  Mcrritt, 

by  C.  W.  Getger   72f 

Dry  Docks.  F'anama  Canal  Haa  ....... . ....  711 

Drying  Machine  for  Fruit.  Waste  Saved  Uy.  K<3 
l)u'ok.M  Wild  Stray  «tiot  Diet  ICllls.  .  706 
Dugout  I'orches,  Frencli,  Huge  Helinel.s  Are 

Roofs   for    S3* 

Dugouts,    Primitive    Colombian  Shii>yarda 

Produce  ............................... TT  7<6 

Dummy,  Wooden,  Wrestler  I'ractlces  Head 

Hold  on    4 

Dunn,  H.  H.: 

Teaching  the  Mississippi  to  Brush  lis  Own 
Teeth    8 

Two  Thousand  Motorhoal  s  Fee.l  a  «^tv  ..  721 
Diist  i  :x  pl<ision.-j  in  Klcvatora,  Model  .SliowB 

Danger  of   ■..T768 

Duty.    t:xport.    International    Lumber  Mill 

Escapes  I'a.vment  of   86t 

Dwarf  Trees.  Virowing  ot •■• .......  • .  •  •  •  •  •  •  ■  308 

Dye  Tndii.stry,  Future  of  War  and  Medicine 

Deli'-iiil.-^  II n   

Dyes,  American,  Textile  Industry  to  Uae....  87t 
Dyestuflfs  and  Medicinal  Preparations,  Gov- 
ernment Experts  Install  Secret  Chemical 

Processes  for   683 

Dye^yood  from  Argentina,  Sailing  Ship  of  Old 

Rrl  ng3   ■  ■   .  .  .  8< 

pynaniite  Dla.sts  Rank  Vault  Hioken  Fp  l>y  '^44 
o'ynarnite.    Canal    iti   i.,oii  l.^iana  t^loiiipletod 

With   696 

Dynamite  Charges,  Generating  Plant  Stump 

Drills  Driven  by   62 

Dynamlto   Iluge  Tree  Humbled  by  ........  661 

D.vnamo.  Etigine.  and  Motor  in  Uortnan  Train 

Drive  ........   _„? 

Dynamo,  Pocket  Flashlight  Has   804 

F^agle.  Airmen  Chase  In  Aeroplanes   724 

Eagle,  One  Headed,  on  New  German  Em- 
blem   868 

Easter  Illumination,  Crosses  of  Light  as..  4 

Eclipse,  Annular,  of  the  Sun,  by  L.  J.  Wil- 
son   767 

Eclipse  Expedition  by  Airplane,  Misfortune 
Hounds    329 

Edholm.  Charlton  Lawrence:  Wings  (Poem)  21 

Education — Dissection  Wbrk,  Aerial  Search- 
light Projects    746 

Education — Japan.  Wild  Life  Experiment 
Station  Planned  In    864 

Education — Museums.  Natural  History.  Rus- 
sians Establish  on  Streets   728 

Education  of  Foreigners,  Moving  Picture 
.Shows  to  Promote    698 

Education.  IteepiUs  In  Regular  Army  Of- 
fered  New  Opportunities  tor  TT.  164 
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Education — Soldiers,    American*    Study  in 

Uerniuu  Scliuul   •««■■.>..>....••««■.  749 

Edwards,  Harlan  U.: 

Water,  thu  Maker  Md  DeatMjrer  of  Boada  SM 
Egbert,  Howard: 

To  the  Pole  via  Aeroplane   919 

Ekk  Heater,  Fan,  and  Drill,  Electric  Motor 

i.<iuiiiiiiL'Mt  Contains   914 

EgK  iifuier,  Motor  Driven   119 

fiis.    China,    In    CUcken   Uouae.  Snake 

Trapped  by  €vf 

Esrer.  FoasU,  of  iSpyomls   lOf 

higg  in  Bottle,  How  to  Place  999 

Bgg  Trick.  SeU-fialanclns   Si9 

Ekk.  White  of,  Bmersenor  Lena  Cement 

Made  of  194 

Ekks,  Urine  Used  to  Test  199 

Ekkb,  Padded  Tray  for  Collecting  2»o 

Kkkh.  Priserv tttlori  of   ••«.....  302 

EKKshells,  Artillcial  Ivory  from   444 

Electric  Alarm,  Silent,  on  Wrist  Watch  799 

Electric   Arc,    Itock    for   Tunneling  Work 

Cut  with    929 

Electric  Cable  Connection  for  Dock  Crane, 

Americans  in  France  Use  Junk  to  Make..  119 
Electric  Cable.  Unusual.  One-IHeee  L^nsttaa 

of   49 

Bleetrle  Gars  in  AlbuqaerQue,  Women  Opw- 

ate   999 

Electric  Drill,  Rivet  Holes  Countersunk  with  999 
Electric  Driven  Milling  Machine,  Enormotiay 

la  Fine  Precision  Tool   717 

Electric  Eddy  Currents,  Bad  Coins  Detected 

by    686 

Electric  KnKine,  Model    949 

Electric  Fan,  Sign  Displayed  by    9^1 

Electric    Fan.    VoltuKe    itcKulator  Allows 

Universal  Uae  of    849 

Electric  Fire  Alarm  Gung  ilammer.  Motor 

Operates   799 

Electric  Flashlight  Bulb  for  Mending  Gloves  IKS 

Electrio  Fruit  Juice  Extractor  994 

Electric  Furnace,  Qua  Steel  Manuteoture 

Shortened  by  294 

Electric    Furnace,    New.    Hearth  Forme 

One  Electrode  of   917 

BleetiPie  Glaes  Splitter,  Heated  Ribbon  Used 

on    599 

Electrte  Hi'in,  Coded  Culls  for  M.  ii  by   b.VS 

Electric  Hot  Plate,    h\vt    o{    Navy  Men 

Warmed    by   277 

Electric  Iron.  Sipnal  I«imp  for    476 

Electric  Kanip  <;iobe,  Induction  Coll  Pro- 
duces Sparks  In   628 

Electric  I>amp,  Nonactlnic  Rays  Given  OH 

by    524 

Electric  Lamp  Run  in  Series  with  Arc   4 

Electric  Lamp,  Small  Fountain  Operated 

by    979 

Electric  Lantern  Lights  When  Lifted  199 

Electric  Light   Fixtures.   Adjustable,  Open 

Knuckle  Joints  for   394 

Electric  IJght  Globe,  Burned  Out,  for  Flsh- 

hiK  Floats    158 

Electric  Lipht  Globe,  Prill   Hole  Dried  Out 

with   •.■.«••..•*«»*  436 

Electric  LiKht  Clol.es  as  Targets....   4"' 

Electric   Mirht   I'.lobis.  Tool  RemOVOS   ..«•  13S 

Electric  I^lght,  Indirect   789 

Electric  Light  Key  Sockets  Changed  to  Pull 

Sockets    311 

Electric  LlRht.  Photograph  Printing  Frame 

Suspender  for    797 

Electric  Light  Plant,  Hot  Water  from,  Heats 

Town  Hall  999 

Eleetrle  Light,  Soldier's  Helmet  Makes....  999 
Electric  Light,  White  Porcelain  Shade  for...  914 
Electric  IJf^htlnt;  System  for  Farmhouses. 

Portable  rtuntralow  Demonstrates   245 

Electric  Lock.  Chest  Has   794 

Electric  Machine,  Lead  Seals  Cist  with   573 

Electric  Machines,  Sound  Vibrations  Control  ^62 
Electric    Manffle   for   Wrlnffer   of  Home 

Laundry    €S2 

Electric  Motor.  Naval  V.  j<.«el  r>i  iven  by   949 

Electric  Motor,   Portable  Hand   Saw  I>rlv«n 

br    197 

Electric  Motor.  Set     of    Attachments,  Egg 

P.eater,  Fan  and  Drill  In    914 

Electric  Motor,  Spindles  on  Shaper  Driven 

by  429 

Electric  Motor,  Toy.  Tarn  Wound  with  949 


Electric  Motors,  "New  Mexico"  Driven  by...  944 
Electric  Motors^  Wheel  Formlns  Die  Op- 
erated by  999 

Electric  FlMMkocri^h,  Table  Lamp  Oomblned 

with    276 

El>  cirlc  I'ower  Plant,  Portauie,  lor  i^uw.ii- 
tories    6(4 

Electric  Puraps,  Flooded  Coal  Mines  Pumped 
Out  with    73* 

Electric  Radial  Drill.  Motor  and  Spindle  on 
Arm  of   484 

Electric  Radiators.  Ships  of  U.  S.  Mavy 
Heated  by    271 

Electric  Railroad  Cars^  Small  Semaptaor«a 
Protect  at  Switches  7X9 

Electric  Railroad,  Repair  Equipment  Sta- 
tions Adopted  by   299 

Electric  Scrubbing  Machine,  Carpets  Cleaned 
on  Floor  with   979 

Electric  Searchlight,  Aerial,  Dissection  Work 
Projected  by   749 

Electric  Sewing  Machine  Closes  like  DesK..  »ii 

Eleetrlo  Shears,  Speed  and  Safecjr  Oomblned 
In   IDS 

Electric  Sign — steaminjr  Coffee  Cup  HSBtau- 
rant  Advertisement   Uil 

Electric  Siren,  Army  Bugle  Replaced  by  ...  .  B9 

Electric  Smelters,  Iron  Ore,  Planned  for 
l>ulch     i:asl    Indies    7|4 

Electric  Spanker   921 

Electric  Starters,  Seaplanes  Supplied  with..  :!4S 

Electric  Systems.  Connected,  Conservaiiim 
Measure  Adopted  During  war    671 

Electric  Thermometer,  Distant  Temperatures 
Read  by    744 

Eleetrlo  Ventilator,  Also  Fan  and  Deodorlsor  434 

Electric  Welcome  SIcb.  Wlaoonsln  Cai^lul 
Has  on  Dome   7&i 

Electric  Welding  Process,  Metal  Plates 
Joined  by   37B 

Electric  Wires,  Soldering  Coppers  for   469 

Electrician's  Memory,  Dlacram  of  Blectrleiil 
Formula  Is  Aid  to   2;)fi 

Electricians,  Naval,  Trained  on  Land  Ship...  829 

Electricians,  Siddt  rinp  Iron  Stove  for   ....  771 

Electricians.  Telephone  Receiver  to  Distin- 
guish between  Alternatinfj  and  Direct  Cur- 
rent Used  by   :(!»; 

Electricity  Charges.  Static,  Hell  Rung  by..  .  .  314 

Electricity— Dry  Cells  Work  Better  Whun 
Warm   281 

Electricity — Houne  Ll»thtH,  Scries  I'arallol 
Switching  for    2"J2 

Electricity — Hydroelectric  Plant  at  Gatiin 
Doubles   Output    432 

Electricity — Hydroelectrie  Plant  for  Paraiial 
River   791 

Blectrietty— Hydroeleotrle  Plant,  NIplvon 
RiTer  to  Have   714 

Electricity — Hydroelectric  Power  Plant  for 
Canadian  Cities  992 

Electricity — Hydrocb'rtric  power  IMant,  Vic- 
toria Falls  to  Hav.   791 

Electricity — LlKht.  Indoor,  at  Small  Kx- 
pense'   441 

Electricity — I.lneman,  Powerful  Electric 
Curr.  nt  Faibs  to  Kill   524 

Ele<tricity-  Lost  Silver.  i;iectri<al  precipi- 
tation Saves   .  511 

Electricity,  Pasadena'.s  lloune.s  All  Wired 
for    109 

Electricity.  Porlal'lc  lianinK^  Machine  Op- 
erated by    488 

Electricity — Safety  Insulated  Test  Clip  ....  938 

Electricity.  .'Sodium  as  Conductor  of.  (Jer- 
man.i  Considered    ISl 

Electricity,  Suburban  Railroads  of  Berlin  to 
Re  Operated  by   373 

Electricity— Switch'  for  Battery  CIrculta, 
Screen    Door   Hoolc   Forms      299 

Electricity — Transformei-  Coll,  Adjustable, 
Welding  Set  Regulated  by    749 

Electricity— Tray  Rack.  Electric  Heated, 
Hospital  Patients  Served  from    197 

Electricity — ^Trolley  Dirigible  System,  Man 
Proposes    239 

Electricity,  Water  Heated  In  Roller  wifh.  ...  192 

Electrocution.  Lineman  Escapes   524 

Electrodes  in  Sea,  Signals  Between  Air 
Craft  Sent  by    271 
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Electrolyte,  Storage  Ctll.  Float  IndicateH 

Level  ot  lafi 

Eiectrona  in  Atom.  Sclenttata  Deny  Motion 

 •    ■       '-  "  gjj 

ElectruphttinK    Tank.    koUttiuK.    for  SiiiaU 


AAA 


Kleclroscope,  lindium  in  .Spring  Waters  Col- 

lapse  Gold  Leaves  of   386 

Electro-  Therapeutic  8et,     Handle     of  Con- 
tains   Battery    gO 

Elevated  Railroad  Trains  In  Rear  End  Col- 

ISslon     731 

Llevator,    Concrete.    Exulo.sion    uf  Wrecks 


ijteani">-T   

) " j'-^  ■•itnr.  (  •rii.sii<-d  Storii-  Unloadcil  with 
Ut  \  Htur  i'<ir  vS;i.%v  Jl<'r;tuu' 


Mi 


I.U-\;itor  <i:u;t|L;t.'.  Autt.a  Stored  in  TiiTslTi..  667 
'''*^v^tur.   <.iralii.  Fire   Dati^.  r  in  Shown  by 

.-^l"*!''*   ".  735 

i:io\uU)r,  ur.-Lin  Handled  Uxpcditiou.sly  in!.'  53a 
Llevaior,     tiriiin,     Scenic     Observatory  in 

TOWt  r  of  •   900 

Elevator,    i'assenger   Coaches   Lifted  from 

Tracks  by    565 

Elevator.   Phosphate  Loading,  Tampa,  Fla., 


taa  1'  list*' HI 
Elevat 


\N  li<-at    Header,    Un.soline  kncino 

Op<?ratcs  .   "  —  36R 

El.  vators.  (;raln.  Farmers"  Associations  Use 

Concrete  to  Rulld   209 

Emblem,  American  Legion  Offers  Prizes  for.  266 
Kiiiblem  li<r  l>odKe.  Jt^-yls  Cover  40K 
r^"'!'L^"7\'  '^'"'-Headed  lOaRle  on !  .  .  .  868 


rrwFr    ^^01l^^^    IMad.-    from   ."77  152 

Eiiil.rulJ.  ry  Huupa,  iray  Made  from   793 

Kmljruiil.  r  >    .Si ai- n iii<'   91S 

Emery  Cloth.  Typewriter  Platen  Smoothed 


953 


Emery  W  heel  uuard.  Tire  Casing  Forms  288 

Fmery    Wheel,    Power    Driven,  Motorcycle 
Tool  Shop  Has   217 

Knit  ry  W'iitel.  Sewing  Machine  Fitted  with  630 
Kmployc..^.    Hank    Accounta    E.stahllshed  t" 


"Pay 


JLLfi 


Employes,  nig  Dwelling  for "  873 
Employment     Progran\     Nation's  Support 

Promised  for    1J9 

1  W'are  Le.Tk.s  Hepalrod  In  462 

En^'agoment  Kemlnder  for  Desk ....... . ....  449 

EiiKliu-.  Aeroplane.  Factory  Owner  Uses  as 

'Ordinary   i'owfr   Unit   T.T.TT  676 

Enulnt'  anil  t  ■oniprea.'Jor,  I'ark  Trees  Siirav/'d 

with  ' .  . 

En»;lne  and  I'a.sa«  nger  Coach  Coinliini-d.  ... 
^"il'^lne.  Auto,  CurioviH  Uont  Driven  hv  ...  . 
Engine,  Auto.  IJevico  Stf)pH  W  hen  Oil  Itiin.s 
i.ow 


Ml 


Engine     Demonstrating,    Auto  Salesman's 

(  ar  Equipped  with  

Engine.    Dynamo,    and    Motor    in  German 

Train  Drive   

Engine,   Electric  Model 


r^!'^]!!""'  ' '■'t-'^"'ino  and  Steam  Dri ve.  !  .  . 
Engine,   <ia.soliiie,    for   Airphui'S  .......... 

Engine,  liaaollne.  of  ■■^l.uni'-  il  Sh«  et  St'  el  " 
Engine,  nasollrie,  \V;aer  I'liniprd  for  Iirfgat 

tlon  by —    — 

Engine 


396 
7 

MA 


_2M 


'.\ a  pier  V. 
Motored  by 


Uritlsh  Airplanes 


113. 


rPf  j"!  ^".lT''*""'''  Motor'  Truck ' Ha'til's'.'.'.'flV. 


EiiK  lie.  i.OuO  Horsepower,  for  Aeroplane 

engine  Pistons.  Tool  for  Fitting  

Engine,  Railroad.  Air  Propels  

gnglne.  Steam.  .Solar  Heat  Runs   !! 

fc-tiglna    Supercharger.     Airplane  Altitude 
Mark    Set  by   

'"^uf  "P®'"*^^*'"^®'"'  Record'  FlTght '  Made 
Possible  by  

Engine,  Turbine.  Is  Size  of  Pln'he'ad.' 

Knc  ne  ValveH,  Rolling  Piles  In  Tool  fJrlnd. 

^.Z*'"''  American  Army,  Build  Pontoon 

Bridge  Across  Rhine  

'■'"^Ineers.  Moving  Mountain  Checked  by.  by 

H.  E.  Thomas   , 

^Jng^nes.  Aeroplane,  Muffler  for  

f^ng  nes.  Gas.  Conserving  Batteries  of  

fcnglnes.  r.ntt.   Theory   Learned   from  Dls- 

sected  Motors   

Engines.  Radial,  for  Aeroplanes,  Have  "Nine 

ana  Fourteen  Cylinders   


332 

.MS 


489 

778 

913 
795 

898 

519 
71 
16 

716 

805 
8R7 
450 

838 

188 


Engines,    Railroad,   Central   Drying  House 

Supplies  Sand  to   905 

Engines,  L'nbuianced,  Concrete  Road  Tamped 

En \  clop     "  "  " 


i'np. 


on 
K  n  V 


Handle  and  I'^lap  Fa^■telu■^ 


ualile 


lop-.s.   Hotel   Pruvides   f.)r  Quests'  V;l1- 


Envelopea.  Stamped,  Legend  on  . . 

i;Jraser  for  Ink,  Thiee  i:dt;e  

Kroalon  of  Itiver  Lied,  Jetties  Stop 


l£2 


'***■**■ 


814 


Kroaion  of  Ki  \  er  ( 'han  n.  1.  IJoard  Floor  Stops  G82 
Erosion  or  ^;'Oil,  i  ei  raciiiK  3ilai  lime  I'revent.s  57 
11^  s  say  "  "   '    "  '  ' 

Tor 


on    t'oreiKii    Kelations,    I'rize  Offend 


^        418 

Essays  on  Artincry  Subjects.  Frizes  OfYeTed 

tor    7  800 

Etching  Proceas.  New.  Steel  Impurities  Re- 

vealf  d  by   .  •  ■   .  .  ..  .".  190 

Ethnology,  Bureau  of,  Archii-ological  Sui  ve.y 

of  Texas  by   "  '  170 

HA 


Evaporator. 
Evajio fa  tor. 


Ex«-avatiiiK 


Fruit. 

Steam. 


Discharged  .Solillers  l.'se 
Apple   Cider   Madt;  into 


Keep 


(  on  tractors    Use    Bunkers  to 
.Sho\  els  Working  7  735 


Expansivo  Pit.  Poring  Large  Hole  with   034 

Fxi)erliiu;nt  Station.  Wild  I.lfe,  Japan  Plans  8ti4 


Kxplorer.  Nortli  I'olo  Sought  Ty 


Hi 


Fxplorers,  An-tic,  on  Floi-  for  Five  Montlis.  612 
Kxplorers  In  Rowboats.  Arctic  Storm  Braved 

^^>y    «g» 

Explosion  in  Starch  Plant,  Death  and  Ruin 

Wrought  by    201 

Exidosion,  Millions  Lost  In              .    844 

Kxploslon,  Miners  In  Tunnel  Killed  by......  39S 

Explosion    of   Concrete    Elevator,  Steamer 

Wrecked  by    (64 

Explosion  of  Dirigible,  Houses  Shaken  by..  426 
Explosion  of  Fertilizing  Cartridge,  Soil  Im- 
pregnated with  Nitrates  by   282 

Explosion.  W^indows  Spared  but  House  Dam- 
aged by    678 

Explosions,  Campaign  for  Prevention  of   424 

Explosions  in  Empty  Automobile  Gasoline 

Tanks   781 

Explosions,  Oil  Plant  Fjre  Spread  by   49 

Kxnioyivea— Pomhs.  I'ollee  to  Fxamfne  with 

X-Itay.s  .  .   ■   652 

Fxplosi  yes  — Dttonators  Scattered  for  S.-ifety  556 


li.xplosi  ve.g.  Ityc 
u fact ure  of 


lndu.stry  Necessary  to  Man- 


Kxplo.'^lves  .S(Hiiiding  of  Ocean  with...   728 

Fxports-  Cream     for     Exportation,  Danish 


Alnciiine  rre.serves 


,    838 

Exposition.  Aeronautical.  Holland  to  Hold..  22H 

210 


.^^2       l/Xposi ti on.   War  Work   Shown  at 


Kx|)ress  Pim"7 
Extinguisher. 
for  


Motor  Trtick.  TTiinn 
Fire,   Production  T 


Extinguislier,  Fire,  Sawdust  and 
as 


to  Farmers  213 
f  c'iu-mlcal 
  72(1 


■oda  Fsed 


Eye,  Light  Itemove.s  T'aiticles  from. 


9:n 


Rye  Protector.  Windshield,  for  Autolst.s   712 

Eyeglasses.  Broken.  Cementing   636 

Eyes   of   Forest    Rangers.    Shield  Protects 

from  Mountain  Glare   66 

Fabric  Tests,  Government,  Prove  Dependa- 
ble   352 

Face  Protector  for 


I'^icTori.  H.  I'lectric  Tiiefniometers  for  

l<\-irf orie.s.  To\-.  J.inancso  Chihiren  Worlc  In.. 

7fi1 

I'.irtori'  S.  A\'iiidows  in.  I'revi  iit  Aceldi  nts.. 

739 

906 

Factory  Chlmnev  Oases.  Illness  Caused  by.  . 

l-'anory  oiock.  Hands  Made  Wide  on  

m 

Factory  Fmploves.  Venders  Sell  Milk  to.... 

412 

Factory,  Tmprovei]  Sewing  Machines  for  

Factory  T.ift  Door.'!.  T'nusual  Tvpe  

•-'53 

Factory,  Overhead  Cm t  Hanger  for  

1?6 

H.nr.  ijefpstc.  Novel  A  Uertlsing  Used  at.... 

Faker.  Palloons  Tnilated  with  Ons  Tank  bv. 

8S3 

Fan.  Flectric,  Is  W-ntilator  and  T>i  odf)rlzcr . 

434 

Knn.  I':i*»ctrfc.  .Sign  l)isiil;i\ed  by  

941 

F.in.    i;iictr!c.    Voltag.-    Petriilator  Allows 

341 

Fan,  Fountain  Pen  and  Cards  Make  

Fan  on  Lathe.  Chips  Blown  Awav  by  

Fan.  Palm  Leaf,  Flowers  and  Ribbon  Trim.. 

306 
156 
694 
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Fan.  Perfume  for  Air  of  Rooms  Diatributt-d 


312 


Fail,  \yater  rowtr,  for  Hot  Daya  

Fans,  Motor  JJrlves  Kow  or.....  

Farm  (Jate,  Hog  Proof,  Allows  Passage  of 

Horses   

Farm  Gate,  Hollers  Operate  

Farm,   Uovornment,  Crossbreedlngr 

meiits  Made  on,  by  U.  H.  Moulton  

Farm — Hay  Crane.  iUti  n  Space  Utlltzt-tl  witli 


Experl- 


Aid  of 


Farm  lini^b  intiits, 
Farm  l^aiul  'l'iiiib«'7^ 


Shfilla  c:iear 


Ku.ssiaii.  l.,ui^>iT 


for. ■ ■ ■ ■ 
Caliber 


620 
445 

6C2 

iiiiii 


5:^9 


Farm  Problems,  Britain  Encourages  Inves- 
tigation of    334 

Farm  Products.  Novel  Signboard  Advertises  544 

Faini.  Piiiiulf;  Hridgt-a  for   446 

Farm   .SltM.1  I'iuwshaie  as  Dinner  Bell  for..  462 

  "    2W 


Farm  'rractor,  Homeniad 


Farm  'I'riiLk 
Fertili/t-i 


Has   Appliances    tur  Hainllliin 


MA 


FarnuT.  Little  'I'lireHhiiiR  .Machiii'--  Modii  |i>..  348 
Fariiu-rs'   As^^ociatioii.".  V'uiicreti,-  <;ram  I'Ar- 

vator.H  t'iiiU  \>\  ."■  209 

Fariiih'Miyi'   1  Ol.ctrii-  I>it:htiii^  .S\ .■5tt-iii,  I'urt- 

abli-  r.i.irtKaluw  DeHKUis  t  ra  t  es  ■  .....7.  245 

Fnriii.sttad,   Kni^iiieeiing   i'laii  I'.st-d   to  Lay 

Out    480 


Faiuet  Handle.  Dour  Knob  U-s<  J  aa..   785 

Faucet  Hack.  Movabl*'.  in  Sea  Food  Plant.  ..  6:<G 
FeatherH.  Klower.s  Mailo  of   2)i4 


Feathers.  Toy  A'-roplan*'  'ilidtr  M.'ide  with.  7H4 

FelldW.ship.s  Intli  strlal.  hlea  drow.s   (102 

Felt  Hals,  Wii  k.    Mad.;  <if   'Jl,Q 


Fence,   Conerete   and   Chain,   Tractors  Kept 

>"  ^""l^i   •  •  •  •  •  •  •  •  •  •  •  •  •  •  •  •  •.:  • 

FerK-e,  l'"looring  of  Street  Cars  Used  to  lUilld 
Fenc<-  I'osl.s.  Concrete.  Hole  In  (iround  Molds 
Fence       iiiforccment.  Hull's  Charge  Hri)ke!i 


810 


TTT 
215 


140 


Fence,  •'""'^y 'j ' ' ^t'*^  L'reviiitcd  by.... 
Fence.  Wall  I 'ticket  for  Flowers  on. 


Fences, 
I'sed 


Southwest. 
for 


Nature's  Barbed  Wire 


924 


_a2 


Fences.  \yin>?.  Power  House  Protected  from 

Rock  Slides  bv   418 

Fences.   Wire,   Tl^Kl  eners   Bull t   Tn  Corner 

I'osts  of    filU'i 

Fenders  and  Body  of  Auto,  Removing  Dents 

from  :  ■■■■7777  2ao 

Ferryboat,    Automobile    Backs    into  River 

Off  of    332 

F'-rtlliz.  r.  Farm  Truclt  Has  Appliances  for 

Han.lliMK^    ■  .  ..    364 

-  _  -  486 

70 
568 

282 

AM 


Fertilizer,  Michigan  Lakes  Pumped  Out  for. 
Fertilizer — Seal    llones.   Fossil,   on  Prlbilof 

Islands  Hauled  by  Tractors  

Fertilizer  Used  In  Spraying  Solution  

Fertilizing  Cartridge,  Orchard  Trees  Grow 

In  Soil  Broken  by  

Fever  Thermometers.  Restoring  Graduations 


on 


Fever — Typhus  in  Poland.  Drastic  Orders  to 
I'rev<-nt  Siiread  of. . 


Fever,  Yellow.  Sanitation  Frees  World  from  802 

Fiber  Board.  Ink  Bottle  Hold«  r  Made  of   816 

Field  Kitchen,  Army.  Boy  "Hikers"  Served 

Meals  by    236 

Field.  Steam  Cookers  In   860 

File.   Chalk   Prevents  Lead   Particles  from 

Sticking  to   

File  Cleaner.  Xail  T.-.  d 


File  Cleaner 
File.  Coar.se. 
Off  with 


k.Kl  l'^.  ,1  iM  .Make      .   • 

or  Wood  Rasp.  Marble  Chinned 


302 
449 

m 


File,  romblnation  Tool  Mnde  fromj 
File  f<ir  1  :i  1 1.S-,  .M'  iiisct  ra  p  1  ' 


TT 


File  fill-  l>«.-^k.  Adju.stal'io  I'nit-'  for.  

l-'i  l-  .  K  'i'fe  Sharp'  ti  in  t:  •'^t  e'  l  Minle  f  rotn .  .  .  . 
File.    N'icks   In    Woodworking   Tools  Taken 


959 
311 


442 


Out  with 


File.    Tliroe    Cornered,    on     .'>tlrk.  Leaves 


Plcke<I  \'u  by   ^  

f'llc.  ^y"'■n  \\  in-  Grip  Her)aired  with  
'iles.  Rolling,  in  l^ngltie  Tool.  Valve  (iround 
wTTIT 


Jjil 


Filing  Cabinet  Shelf.  Drawer  Handle  Sup- 
ports 


Film  Clin.  Clothesniii  I's.  d  to  Make77 
Film.  Firft  Kindled  with 


M2 


■lai 


Film.  India  Ink  to  Write  on  

lis 

l''ilm,  ^lo\  lIl^4  I'iciure,  I'otato  Di.sease  Shown 

ni 

Film,   Moving    riiiure,    What  Makes 

It  Uo 

Round,  by  L.  I).  Lewi."?  

Film  of  Hlble.  MovIiik:  I'icture^H  to  Hav 

e  

Film,   I'ortrait,   Draf  l.vnians  Krat-iiiK 

Shield 

Made  Irntii   

m 

Film    .Spoolii,    Wiiuiow    SiK'i  Hiddeis 

.Made 

Films.  How  to  Keep  I'llaltle  

CH 

l'"ilter    Material    for    CheniuaLs,  Woo 

1  IJIS- 

i?? 

Filtei-.s,  Oil,  for  Garage  

•  «  ■  ■  •  ■ 

:H 

«<8 

i-'iriKer    CuJe,    Secret,    iJi^    LeaKue  C 

atcher 

I9i 

I'inper  Tijis,  Radiation  from  Declared 

L  Fact 

it 

l''i  risers    of    Musicians,    i'orni  Ite.sin 

.Make 

Fire  Alarm.  Fuse  Controls  Mechanl.«m  of.. 

746 

Fire  Alarm  Gong  Hammer.  Electric 

Motor 

7?P 

FIro   Alarm  with  Selenium   Cell.   Light  of 

224 

Fire  Basket.  Caterpillars  Killed  with. 

IM 

Fire — Brick  Wall.  Heat  from  Burning  Hay 

27? 

Fire  Bucket  Compartment  for  Fire  Smoth- 
ering Liquids   

Fire  Bucket.  Sign  Prevents  Misuse  of  

Fire  by  Friction,  Logs  In  Chute  Cause  

Fire  Claims,   Spark  Arresters  on  Locomo- 
tives Reduce   

Fire  paiipi  T  Iti  l'"li'vator.  Model  Shows  

I'Mi  e  Di'pa  rtriieiit.  <  !as  ^.'< inipa ii y's  TriickH  Aid" 

Kire  1 'ep.ii  tnieiit,  W l  eck i n Truck  for  " 

FTre  l]ii^;itie.  Motor,  Rotary  I'ump  for^ 


File  lOscapc —.Metal  Chute  for  linitiit.s'  HoiTTT" 
FTre   FxtinguKshcr,   I'roduction   of  Ctu-mical 

for   ;  ;  77 

Fire.  Filni  for  KitiillitiK'.  

Fire,     Poorest.  Angeles 

Threatened  by  

Fire  Fountain.  Chemhal. 


434 

>t:il 
S93 

44 

75J 
IT? 

W. 

m 


National  Forest 


l-'lre  from  Li^'ht  riiriir.  '  >il  Taiik  T)estro>  etl  liy 
l-'lrc — <:a.«>  \\  ell,  lilazing  Torcli  froiiT 


l''lre — Gn><olilie   r.o.at  I'xplrxji 


844 

950 
704 

-m 

281 


Fire  Hose.  Collapsed.  M:ichine  licit  Ma<le  of. 
Fire    Hydrants.    Riots    tn    Mill    Quelled  by 


Usirig         •••••• 

FiTe  Tn   American  Camps,   Railroad  Speed- 

ers  Quench   211 

Firo  in  Coal  Pile,  Portable  Belt  Conveyors 

Used  to  Fight  677 

Fire   In   Coal    Pits.   Long   Pipe   Nozzle  for 

Fighting   391 

Fire   in    IriManimable   Gooda.   Wireless  may 
Cau.se 


Fire  In   Mobile.   Ala.,  Wooden  Houses  De- 
stroyed by  

Fire  Kindlcr.  Asbestos  Used  to  Make....... 

Fire.    New    York's    CSreatest.    Blazing  PIT 


2r.T 

150 


Tanks  Feature  oTT 


BOS      Fire  Ob.aervntion  Tower  Is  Hitrh  Point. 


J'!"''.*!'*  I'l'^i't  In  -Arizona  Destroyed  by 
l''ire  IMctureK,  Making.  .  ...  ...  .  ....  .  .  .  . . 

I'Mre  Protection.  Forest.  Fields  Receive. 


Fire  Rangers.  .Shield  for  lOyes  oTT 


Fire  .Sale. 
for 


6SA 

-It 

-T5 


Record  Construction  of  Building 


Fire.  Sawdust  and  Soda  Used  to  Extinguish. 

I''ire  S<'reen  for  «'ir.it7>7 


l''ire.  .St)ectaculftr.  T()ns  of  ("iuncotton  In  

Fire  Truck.  Aeroidane  Risk  Reduced  by  

Fire  Tug,  Auto  Plunges  onto  IVck  of .  

Fire  Tug.  Engineer's  Salary  Saved  by  Short- 
ening   

Fire.  Unusual.  Wnpon  IyO.'\d  of  Hay  Burned 


770 

m 
-m 

S70 


Firearms — 

■Ritle.  Steel  Brush  Shot  throuch  to 

(St 

ri..nn  ■■ 

Firebreak. 

Giant.  Waterworks  of  T'asadena 

8U 

to  Have 

Fireman.  Phonograph  Bxillt  by   551 

Firemen.  Nozzle  Anchor  Does  Work  of   Ij;' 

Fireplace.  Brass  Galleon  Guards   IJJ" 

Fireplace.  Unusual  Type  of   45* 

Fires,  Marine  Forests  Burned  to  I>ake  Sur- 
face by    6« 

Firewood,  Motorcycle  and  Trailer  Hatil....  ^ 
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Firewood,  Stumps  Used  as   880 

Fireworks — Chemical  Fire  Fountain   »60 

Fireworm,  Cranberry  I'esl,  Deairuylng   7ao 

Fiah,  Aquarium  Kc-cords  Show  Lodk  Lives  of  694 
Flah,  Blocks  of.  Frozen  by  Low  Tempera- 
tures Arlltlclally  Produced    87 

Fish,  Boat  Collects  for  Aquarium   741 

Fish  Cleaning  Plant,  Movable  Faucets  for..  636 
Fish — Codfish  Market.  St.  John's  Is  World  s 

Greatest    40 

Fish  KggB,  Unfertile.  Girls  Pick  Out  with 

Tweezers  at  Hatcheries   720 

Fish  for  Fishermen,  Seaplanes  to  Locale...  8U2 

Fiah,  Gold,  Ked,  While,  and  Blue  Marks  on.  832 

Fiah,  Harmful,  Resort  Lake  Cleared  of   «'J 

Fish  Hatcheries,  Flies  Bought  by   567 

Fiah   industry   in   Sardinia.   Aeroplanes  to 

i'ronvote    322 

Fish,  Metal,  German  U-Boats  Tracked  by...  906 

Fiijh,  Mysterious  Moss  Kills   662 

Fiah,  Pasteboard,  Oil  Propels   796 

Fi.sh.  River  Thames  Restocked  with   59 

Fiah — Salmon,  Alaskan.  Petition  for  Protec- 
tion of  Spawning  Grounds  of   66 

Fiah — Salmon  Canneries  Built  on  Scows....  548 
Fish    Skins,    New    Curing    Process  Makes 

Leather  from   886 

Fish — The  Lure  of  the  North   Pacific,  by 

Lawrence  William  Pedrose   333 

Fisherman,  Seaplane  Used  by   481 

Fisherman  8  Catch.  Turn  of  Windlass  Drains  76 
Fishermen.  Giunt  Calttsh  Caught  with  Hooks 

on  Poles  by   272 

Fishermen.  Halibut  in  North  Pacldc  Lure  of, 

by  Lawrence  William  Pedrose   333 

Fishermen,  Salmon.  I'irates  Prey  on,  by  L.  W, 

I'edrose    882 

Fishing  Boat.  Torpedo  Boat  Made  into   376 

Fishing  Boats,  Anchors  Operated  by  Pulleys 

on    313 

Fishing.  Deep  Sea,  Seaplane  Slmpllfles   481 

Fishing    Floats,    Burned    Out  Incandescent 

Globes  Used  as   168 

Flag,  American,  over  Coblenz   186 

Flag  Holder.  Road  Mirror,  and  Searchlight 

for  Automobiles    755 

lug  with  Map  of  United  States,  Mechanic 

Kmbroiders  on  Linen   117 

agpole.  Creosote  Protects   608 

.a^pole.  Pivoted,  Repairs  Easy  on   612 

iHKPole,  Steel.  Cut  off  and  .Splic»-d   UTn 

'Ingpole,  Steel,  TrafBc  Regulated  by   588 

Flags.  Battle,  German  Rioters  Destroy   .182 

Flnm«  Spreader  for  Kerosene  I^mp   618 

Flashlight   Batteries,    Outfit  Makes  When 

Needed    191 

FInshllght  Bulb,  El*»ctrlc,  for  Mending  <51ovos  163 

Flashlight,  Metal  Strip  Makes  Dry  Cell  Into  276 

FlHshllght,  Pocket,  Dynamo  in   804 

Flatlron,  Brass  and  I^eather  Cemented  with.  766 
Flax   Seed.   Double  Size.  Limpid  White  Uil 

Yielded  by    fi76 

Fleet,  Pacific,  Aerial  Photographs  of   526 

Fleet.    Pacific,  'Statue   of  Uncle   Sam  Wel- 
comes  688 

Fl.  xiltle  Steel  Oilcan  Spouts   749 

Files,  Fish  Hatcheries  Buy   567 

Plies.   Kt  roaene  on  Cloth   In  Garbage  Can 

Kills    315 

Flight,  First  Nonstop,  Atlantic  Spanned  by, 

l»y  Paul  A.  Jenkins   165 

FliKht  Map,  U.  S.  snd  Canada  to  Have   244 

F'liKht,  Parlflo,  Prize  Offered  by  Moving  Pic- 
ture Producer  for   218 

Float  Carrying  Sht-lla.  Gas  Record  Shown  by  203 
Float,   Metal,   of  Carburetor.    Testing  for 

L«»ak«   ■.   620 

Float.  Salvation  Army,  Doughnuts  and  Cof- 
fee Pot  on   13 

Float.  Storage  Cell  Electrolyte  I>evel  Indi- 
cated by    136 

Floats.  Canvas.  Army  Footbridge  Support- 
ed by    93 

Flood,   roncreto  Jackets  for  Poles  Insure 

against    SBR 

Flood  Menace,  Clreat  Dam  Removes    870 

Klood.s,  Galveston  to  be  Raised  above   714 

Floods  in  New  .lersey  Cities,  Heavy  Rains 

Rrlng    575 

Floor  Mnp.  Wheeled  Tank  Used  as   706 

Floor   of    Boards,    Erosion    of   River  Bed 

Stopped  by    682 


Floor  I'oilahlng  and  Scrubbing  Machine....  844 
Floor  rf.iut  eKce  Machine,  Water  Collected  t>y  688 

i''l"iir.  r(ilii.to,  rroduction  oT   ^vi 


I'lowcr  Lkiijkct,  liiigatint^  Can  tor. 


l-'iowt  r  Box  HulU  on  CliliiTTTUy 


Flower    liuUjs.    NHlive,    imported  I'roduots 

I  ii.si'larr<l  \i\ ,  hy  K.  I*  Cruwfu i  d  ■ 
^'lu>\l■^  HuliliV,  I'liiibr  I 'idcry  Hti'.p  Iis4'd  a.s. 
Flower — llyiicinth  L:ult>w.  Twu-Culor  


572 

TTTZ 


l''lowt-r  I'orkL-t.  I'' !■  II <■■»-•  Mipports. 


TO 


FlQw  erpot.  Vat<e  for  Cut  Flow  ers  like  .  . 
KlowerpotH,  ConcTete.  I'uila  aa  .Molds  for 


Flow^crpota,  Inverted,  <,;ard<  n  i'lutioni 
by   I'laelii^;   I'laitka  oil 


Made 


Flowera.  Catidle  W  ax  I'scd  to  .Make  

li'lowers.  t;tii,  i.' ud  Uiiiiion  .is  Holder  for. .~ 

KlowcrH.  l>oIi  iJres.s  I'orni- d  t>v  

Flow  «  r.s,  l-'eatlier.s  I'^'eil  to  -Make. 


13$ 

"6Tr 

T3T 


l''li>wei  s — Hyacinth  Kulb-s  I'l  odueiiig.  ■  ...  .  .  . 

Flowers   in   Home   Garden.    Perfumes  M.-xde 
from 


.MI 


Flowers  of  Century  Plant  Unnoticed  in  Des- 
erts   

Flowers,  Paper  Shelters  for  

Flowers,  Paraffln  Preserves  

Flowers,  Sand  i'reserves  

Flowers,  Ship  Sunk  as  Tribute  to  Dead  is 

Laden  with   

Flowers.  Wild.  City  Vacant  Lots  Beautified 


"1^ 


648- 
951 

93J 
770- 

406 

E64 


I'Mue.-^  ill  I'.oiler.  .^hort.  I-'Utiiih'  of   ir.Ti 


Fly  Paper,  'iuartl  fiTr 





A22 


Fly  Pap.T.  jlow  to  Make  ^   167 

Fly  I'aper.  MIee  CHiiK'lit  on  306 

Flying  lioat  Lock  in  I'anania  C-i  wil  Hit  by.  "gg 


!•']  \  \v  111  I  1.    Aiuo.    Stattei-.    .^l.!-!     liiin;  (iear 


Km 


218 


Flywheel,  Reversing  on  Shaft  

Fodder,  Corn,  Binders  

Fog  Signals,  Automatic,  Lighthouse  Wire- 
leas  Sends   

Foil.  Tin.  China  Uaes  I'rimitivc  Methods  in 

Making  .   ■■■ . 

Food,  American,  Ru.sslan  Children  Do  Bet- 

ter  with   

Foo<l  Chopper.  Troiit^h  for 


286 
764 

842 

117 


Food,  Cooked,  Centi  r.  BiifTalo,  N.  Y.,  Has.  .TT 
Food  for  American  Lumberjacks  in  l?'rencn 

Forest.  "Gravy  Trains"  Carry  

Food  for  Men  on  Influenza  Patrol.  Camels 


97 
953 


Carry 


Fooij.  Heat  T'litts  Should  neternilne  j''"''"''  of" 
Food,  LI(|Uid.  Factory  Employes  Drink  Milk" 


260 

266 


Food  Preservation,  Vacuum  Process  of  De- 
hydration for    247 

Food,  Preserved.  Argentina  Teats  Imports  of  876 


l-'<M)t  .^i  raD'-r.  .Snap  Iron  Makes   955 

Foot  .St rerii:t honing  Device.  Three  Purposes 

Served  by   ■   ■ .  .  758 

Font  Tlirottle,  Automobile,  Aluminum  I'edal 
Oner.it.  s  ■  ."T  762 


Foi>t   Warmer  for  Nnvy   Men.   Kleetric  Hot 

Plate  Is     

Football.  Aeroplane  Hangar  Inflates  like... 
F'onthrldge,  Army,  Canvas  Floats  Support.. 
Footbridge,  Travelers  Carried  over  Water 

F*ront  TrafRc  by  ,  

Forage  Plant,  Kudzu  Grown  as  

Ford.  River,  Concrete  Dam  Top  TTsod  as.... 
Forest  Biological  Station  to  be  Memorial  to 

Roosevelt   

Forest  Fire  Protection,  Fields  Receive  

Forest  Fire.  Volunteers  Control  

Forest  Preserve,  Chicago's,  Made  Ready  for 

Visitors   

Forest  Rangers*  Eyes,  Shield  Protects  from 

Mountain  Glare   

Forest  Rangers.  Plant  Specimens  Collected 


l.v 


277 
663 
93 

77 
104 
496 

266 
212 
844 

162 

65 

836 


Forest  ■'^eivlce.  Trail  over  White  Mountains 
Built   hv    652 


Foresters.    Amerlrnn.    ."^tenm    Skidding  Ma 
rhine  Kreeteil  In  Franee  by 


Forests.  Mnrine.  r.\irti  to  T.rike  Surface.  .  .  .  . 
Forests.     National.     Postmark  AdvertLsIng" 


108 


ITftft}  for 


J12 


Forests—Timber  Supply.  P.i  italn'.H.  to  be  Re- 
Tib  ii  I  shed    ••••••••••••••••••••••  ■  ■  .  ■  . 

For e«3 f s — Wood  Pulp  Valued  by  Aeroplanes 
during  Surveying  


218 


340 
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Forge  Hammer,  Steam.  Largest  in  U.  S  

Fork,  Mechanical,  for  Hay  Uarn  

Formic  Acid,  Bees'  Stings  Used  to  Make,  by 

Sam  E.  Conner  

Formulas,    Electrical,   Diagram  Facilitates 

HememOering   

Fori.  Bank  Guard  Stands  Watch  in  

Fortress,   Ancient,   in    New    York  Harbor, 

Military  OITenclers  Caged  in  

Fortress.  Uld.  Ituck  rUlar  in  Cevlon  la  


270 
293 


296 
497 

271 


Fossil  Kijfc?  of  .I'^pyuiiuH.   

ImTsTTI  ^r.Ti   i'.dtM.s"    iiai  iora  Uo  to  I'ribilof 


Islands  to  ilauL 


Fountain  Brush,  Many  Uses  for   6»6 

Fountain,  Drinking.  Germ  Free   8u2 

Fountain.    Drinking,    Horscs    in  Pasadena 

Provided  with    589 

Fountain  Pen  and  Cards.  Fan  Made  of   306 

Fountain  Pen,  Bottomless  Pocket  for   464 

Fountain  I'en,  Double  Point   442 

Fountain  Pen.  Illuminated,  Battery  In   888 

Fountain  Pen,  Soldering  Copper  Made  like..  767 

Fountain  I'en  Wrench,  Wet  I'aper  for   636 

Fountain,   Small,   Incandescent   Lamp  Op- 
erates   276 

Fourth  of  July.  Boy  with  Broken  Arm  Cele- 

brates   761 

Fourth  of  .luly,  Wat»-r  Fi^ht  Sta^-T^'d  on   48 


Iframes  lor  I'iclurea.  Arniv  Carliitlms  L'.s<-d 

Fr»  i>jlit  Crir  I>oor.  AttarlinuMit  OpenH   H:iA 

FrelKht  Coiitulners,  Steel,  fur  Hoats  and  Cnra  574 

Frioti<iii,  Wajion  l^oad  of  llav  I-'icii]  bv  

939 

Fruit,  Apple  Tree  Yields  3t;  Varieties  of  

Fruit  I!<jltlc  Trav.  lloili  r  ilottoin  SiiDi>ort8.  . 

276 

Fruit  <_'aiminK  —  M;'t^'iii  Jai-s  Iti  Hot  Water. 
TonKS  for  Handlintr    275 

Fruit  Closet.  Ventilated.  Waste  Space  Utll- 
ized  by   373 

Fruit  Drying  Machine.  Waste  Saved  by   843 

Fruit  Drying  Outfit,  Compact.  Discharged 
Soldiers  Use    716 

Fruit  iJrowers,  Steam  Cider  Evaporator.  Con- 
venience for    363 

Fruit  Jar.  Toothbrush  Rack  and  Sterilizer 
Ma<le  of    474 

Fruit  Juice  Extractor,  Electric   904 

Fruit  Pickers  and  Painters,  Hooks  and  Boxes 
on  Ladder  Aid  to   450 

P'ruit.  l'i<  kitiK  and  I'ackinR  of   L".' < 


Fruit.  1 'res  <  ii  1 1  lie  I.ruisiinj  of. 


Fruit      .'•^i  If-Suppnrl  in^;     Kadtler     l':<'  fill  in 


Fruit  'I'rei  s^  ("afion  Homo  of. 


135 


AM 


Fruit  Trro.s,  Frem  h  in  War  Swept  Territory 
Replanting   252 

Fruit  Treo.-^.  Rake  for  Cultivation  of   138 

Fruits  and  Grains.  Crossbred.  Are  Disease 
Proof,  by  R.  H.  Moulton   562 

Fruits,  Dried,  Corn  Popper  Used  to  Wash...  926 

Fruit.s,  Giant.  Iron  Sulphate  Treatment  Aids 
in  Growing    142 

Fuel,  Heavy,  for  Trucks  and  Tractors,  Prep- 
aration of    918 

Fuel  I  .  dillora  in  Spanish  Cities  Sell  Pine 
Conf's  for    349 

Fuel  ^^'nu^^^^T1s■.  Si -a  troi  11  .^^  Xnvnl  Air  Station 
T',iiuii>P'  d   with    6fi3 

Fui-l.  Waste  ro.-il  Mine  Silt  Now  Wi>rk.  (I  for  412 


Fulcrum 

Atta.  hment  for  Snow  Shovel  

Funeral. 

Aerial.  Aeroplane  Serves  as  Hearse 

nt  

667 

Funeral. 

.AfToiilane  .Siipfreptod  ns  TTe.nrpe  for 

48fi 

Funeral 

rl.-iln',    I'Mowci-   Laden,    l'.>i\s  l-'nllow. 

60 1) 

with 


MS 


Funnel  and  Pail.  Combined,  for  Boat   313 

Funnel,  Oilcan  Used  to  Make   769 

Funnel.     Strainer.     Monfiire,  Combination 

Flexible  Nozstle  Oilcan  T.s   439 

Funnels,  Paper.  Are  Grease  Gun  Substitutes  782 

Fur  Muff,  Curved,  for  Children   276 

Furnace.  "Don't.s"  for   934 

Fiirnnro.  Electric,  Hearth  Forms  One  Elec- 
trode of    917 

Furnaco,  Gas.  Exhaust  Heat  Stored  by   439 

Furnace,  Oil  Burning,  Heating  Expenses  Re- 
duced by    437 

Furnacp.  Warming  Oven  In   945 

Furnaces,  Electric,  Resistance  Wire  Used  In  768 


Furnaces,  Metal  Working,  Hand  Operated 

Gas  Reversing  Valve  for  

Furnucea,  i  vrometer  ivceps  Records  of  Ten. 
J?  uriiiture.  Antmue  Mahogany   " 


3S4 


■f"'"'Uire.     Antique.      ICeiiiarkalile  \iohiiq 


Ma  Je  1 1  orn   

Furniture—Chair,     Convertible,  Stepladder 

and  Ironing  Board  Made  of  

Furniture — Chair   Rungs,   Steel   Ring  Pre- 
vents Slipping  Out  of  

Furniture — Desk  and  Chair  Combined  

Furniture,  Doll's,  Steel  Used  to  Make  

Fui'iiiiure — Oresser.  uld-i^'ashionvd,  Modern- 

Ixlng   

Furniture — Leg    of    Rustic   Table,  Sprouts 

Grown  on   

Ftirniture— Library  and  Writing  Desk  t'oin- 

htlied   /   .  .  , 

Furniture — Mirror,  Rigid  Frame,  ChanginK 


.ill 

43« 

121 
U2 

607 
101 

m. 


Furnlture- 

-I'ocketknlfe  Used  to  Carve  Com- 

bination 

748 

Furniture, 

Iiul>ber  liand.s  U.^ed  In  GluiuK.  .  ,  . 

l-'u  rn  1 1  u  re. 

.'^hoc  rolisli   for  lietini.sliinK  

i6i 

l""urniture- 

-Sofa,  Phonograph  under  Ami  of. 

Different  L.-ses" 


laa  Three 


Fui  niture— i  .ilile.  Top  of  Arranged  for  Re- 


duction in  Size 
Fuse,  Fire  Alarm  Mechanism  Controlled  by! 
Fuse  Wire,  Method  of  Making  


74( 
473 


Galleon.  Brass.  Fireplace  Guard  Is   274 

(Jallows.  Artists'  Model  Hoisted  by  803 

Gambling  House  Doors,  Coast  City  Police 

Collect    32 

Game — tjlocks.    Jumping.    Paddle    Used  to 

Move  7.  .TT  69 

Game  ItuIe.M,  bridge,  in  Rim.- "  soo 
Games — Chess  iMayer,  Expert,  Forty  against  834 
Games,   Outdoor,    Harvard    University  Stu- 
dents Compelled  to  Participate  in   69S 

Gang  Drill.  Sliding  Head,  Has  High  Speed..  190 
Gangway    Doors,    Locked,    Trespassers  on 

Railroad  Property  Roofs  Barred  by   39( 

Garage.   Air  Nozzle   for   RemovlnK:  Carbon 

L:«ecl  in  ■■  ....     7.  .  r..  [  779 

Garage     Automobile     HcadliKht.s    Used  to 

'-'t^ht   ,  7T~^  lift 

Garage  I  >oor.  I.a  t  t'h  for .........   287 

Garage  l^leyators.  Automobiles  Stored  In...  .?67 

uaratre.  Foldinu-  J>oora  for   9g3 

Garage  for  Motoreycle  Box  Used  to  Make.  .  .  4SS 
Garage  Hoist.   Portable.  Pipes  and  Fittiiigg 

l  .^.  (1   to   .M.ik.-   7m 

Garagi-  Hot-  l,  l)rivewa>  s  to  Three  Floors  rif  1^90 
Garaue,    L-Sliapecl.    Two    ('ar.s    U.se  Single 

r>o()r  lt>   .  Kg? 

Garage,  Roof  Garden  and  Pergola  on  . .  . .  . . .  110 

<;arage  Tool,  New.  Clamp  for  Hall  Races  Is.  417 

Garages.  Automobile  Tire  I..ast  for   756 

Garbage  Can  Chained  to  Box  in  Fence   162 

Garbage  Can.  Kerosene  Kills  Flies  in   315 

Garbage    Incinerator   for    Destroying  Code 

Books,  Navy  Department  Uses   676 

Garbage.  Sea  Sand  Aids  Coast  City  In  Dis- 
poning of    363 

Garden.   Ttotanlcal.   in  Versailles.  Proposed 

Plan   for   ....  S7« 

Garden  Entrance.  T..ogs  of  Concrete  Fa.^shlon.  Ill 
'iai  ili  ii  Hose.  r.ii'.\  I  le  H.anilb  bar  '  it  ips  Made 

of   -l--   --.  •  

Garden  I'lntform.  Planks  on  Inverted  Flow- 

erpots  Form    133 

Garden  Seat  and  Outdoor  Bed.  Spring  Couch 
Used  for    447 


Garden  Seat  of  Buggy  Sent.  Pt""iP  Supports  465 
Garden.    Strange.    Cafion's   Cliffs    Scaled  to 


Garden.  Toy.  Real  Plants  In. .  

Garden  Tractor  CuHivifnr.  Students  lUiild..  ?R0 

n^LvAf^n  Trellis.  Adiu.stahl.-  

Gardener,  Truck,  Glasshouse  on      lu  el.s  Con- 

venienee  for     .~r.  454 

Garment  H.anger.  Overhead.  F.actory  Uses...  IgS 

Garti-r  riaiis  for  Tinvel  HanirerH ..  .  .   157 

Gas  l^v-Pass,  Stop^ork  f.-r  T.lgnid.q  TTas       .  .  43T 


Gn.';  t'arbon  1 '.i.siil  pli  ide.  T'M'dd  Ki'dent.s  Ki 

\^  ith   •■  ■  .•  •  •  I  A,  .  • '  771  , 

Gas,    Carbon    Monoxide    Absorbent  Makes 
Army  Masks  Proof  Against  SS4  I 
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Gaa  Cloud  on  Sun.  Enormous.  Aatronomers 

Obgerving  ..   .  ■  ■  .  200 

Uas  Cumpany  Trucks,  Jb'ire  Duparlnient  Aid- 

ed  by    646 

Ciaa  Connection.    Elastic.   Staiiilcaa  Cupper 

Tuliinp  for  .  .  ■  .   ............  222 

Gaa     KiiKiiuj     1  heory.     Dlsaected  J:;nKineB 

Teach   ....  838 

Gas  Engines,  Stationary,  Cbnaervlnff  Bat- 

terles  of    460 

Gas,  Expanding,  Oil  Well  Capped  with  let: 

by  RefrigeratinK  Action  of   566 

Cas  Furnace.  Exhaust  Heat  Stored  by   439 

Gas  In  Ship's  Hold.  Rescue  of  Victims  of...  692 
Gas,  Inflammable,  Instruments  Detect  Minute 

Quantities  of   728 

•  las,  KiTosi-iu-  Hurm  r  <  It'iic  rutcH   115 


<Jns  L'-.'ikaK 


Minis,   (."huinuHl   TTnTiTs  as 


386 

(Ja.s  Mask.  Ariiiv.  Wimum 

Wears  \\  liile  Heel- 

902 

iiiK  <»rii<)iis   

Gas   Mask   Test,   \VHr  Ve 

teraii  AspliyxlateU 

912 

Gaa  Miiska,  Army,  Made 

ITuof  against  Ab- 

684 

Gas   Measurlnsr  Device. 

Meters  Calibrated 

with 


Gas,  Oil,  Roaring  Torch  of   689 

Gas  Oven.  Device  Controls  Clas  Supply  of..  434 
Gas  Poisoning:,  Automobile  Exhaust,  First 

Aid  Treatment  for   717 

Gas  Record.  Shells  on  Float  Show ...........  208 

Gaa  Reversing  Valve.  Hand  uperated.  Tor 

Mti.tl  Working  Furnaces   894 

«;h.s  Stovf  I'.read  Toaster.....   ibb 

Ga.s  Tank,  Faker  Intlate.s  Balloons  with....  85? 

(jaa  Ta"}<-  •'i.*:-^  I'lane  C'rashes  into.   28 

Gas  Taiika,  I^.arge  Itafta  Carry  Upstream.  .  .  .  I'O 
liases  for  \Vnr  T'ae.  tioat.K  Lsed  in  1  eating.,  b^^i 
Gaaea  from  Factory  Chimney.  Illness  Caused 

t)v    656 

Gases;    War,    I5ye    Industry   Necessary  to 

Manufacture  of   863 

Gaskets,  Asbestos,  for  Auto  Exhaust  Pipe, 

Securing    292 

Gaskets,  Rubber.  Old  Tires  Used  to  Make...  TRl 

Gasoline  and  Steam  Driven  Engine   264 

Gaanllne  Boat,  Engine  Back  Fire  Causes  Ex- 
plosion of    858 

Gasoline,  Burning,  on  Pile  of  Sand,  as  Light 

for  Tire  Repairs   611 

Gasoline  En»;irie  of  Stamped  Sheet  Steel   439 

Gasoline  Engine  Pistons.  Tool  for  J?Mtling...  KB 
<:asoline  Engine,  Water  Pumped  by  for  Irri- 
gation   718 

Gasoline  Engine.  Wheat  Head  Elevator  Op- 
erated hv    366 

Ga-ioline  In  Tank.  Siphon  for  Starting  Flow 

of  :   452 

G.isoline    Motor,     Automobile.    Street  Car 

Trailer  rrcipelled  by.  .  ■  .  ■  .  ....  •  •  •  •  .•  ~ 

CiM-lire    Motors.    W^ood    Burning  Engines 

Supplanted  by   668 

Casoltrie   or    Kero.-^'ne,   .MeKelplaie  I'ollshed 

with  

f:a8oline.  Plugged  Up  Sink  or  Drain  Pipe 

Cleaned  with    447 

r.nKolln..  T-ower  I'lant  for  Aerial  T'.-^e   r.73 

Gasoline  Sprayer,  Metal  I'arts  rieaned  with  94^ 
Gaaoliii.'  Stove  for  »'ami),  Kolili  tiK                  ■  ^TT 
Gnaoline  Tank,  (^ylindi  ieal,  Spare  Tires  Car- 
ripil  fin  .....  ^  ^   736 


flaaol'.  ne  Tank   I.'-ak.  Si'ap   I'Iiilts  U 


Catch 


951 


Gnaoliiie  Tank   nii  Motorhoat.  'I'ran  

Dirt  In  Feed  Line.    .  .   ......  296 

Gn.qollno  Tank   Trueka.  Aeroplan-  a  Supplied 

by    ......  .  .    ■  ■  .  .  ■  ■  ...  ■   231 

G a.soline  Tank.s,  Emptv.  explosions  in   'i*l 

Gasoline  Tubing,  Punch  and  Die  for  Flaring  141 

f'.ate  for  Farm,  Rollers  Operate   445 

Gate,  Hog  Proof,  Allows  Passage  of  Horses  620 

Gate.  Long  Hinge  Bolt  .Secures   612 

Gate.  Relf-Closlng.  Nonsagging  »   616 

Gates,  Auto.  Aro  Animal  Proof   603 

Gates.  Old  Metal  Reds  TTaed  to  Make   145 

Gates,  Semiautomatic.  Lake  Merritt  Level 

Regulated  by.  l>v  C.  W.  Gelger   729 

Oatewav  Cemeterv,  Outlasts  Adobe  Wall. .  .  724 

fintewnv.  Fnrk.  <'beap  T.unibet'  TT.ttrd  for   297 

(^atewnv'.  "Toril."  Florifla  Home  Hn-j  .  .  .  .  .  iTTT 
Gatige.  Carpenters',  .^etarrew  Not  Kequired 

o>i    7fi4 


767 

Gauge  Glasses.  Avoiding  Breakage  of.. 

..... 

467 

Liau^e,  I'resaure,  and  lire  Spreauer  lor 

Auto 

»26 

•  iau^e,  lUiiliua,  for  Draftsmen  

772 

<Jaut;o,  Jiain,  W  eekly  Kei  orcl  Written 

by  .  .  . 

81*5 

:;t2 

Gauge,  'Ijre  1  ressuic,  on  .\ir  ("otnpte.s 

.■-or,,  . 

t .  1  b 

Gaujillet,   Hole   in   Exposes   Face  of 

Wrist 

V\  a  t  c  }i — ...«....».».............«*.«. 

784 

6U2 

Gear  I'liltinK^.  l^ath^'  L'seil  for  

77* 

Gear  Eevcr  Handle,  Clo  wing  Gum  Used  to 
Kepair" 


Gear,    Steel    Iting    Starter    Fits    Auto  Fly- 
wheel 


192 


■  ■  *  ■  ■ 


.214 


Gears.  Spur.  Machine  with  Adjustable  Hob 

Spindle  (uta   .»  ,  ■.....■■»»... 

GelKer.  C.  W.: 

Lake  Merritt,  Improvements  on  Shores  of. 
Gelatin,  Treated,  Cellulose  Substitute  Made 
from 


729 


Ml 


Qem- — White  Zircons   Proposed  as  Diamond 
Suhatltute  .T"  623 


Gerieratuig    I'lant.    Portable.    Slump  Drilla 
Driven  by   .77  62 


717 


279 


Geologists  Estimate  Age  of  Ocean  at  90.- 
000.000  Years  

Geopietrlc  Eathe.  iMates  tor  Mexican  Money 
to  be  Made  by   •  

Geophone.  'rrapped  Mi  ners  Rescued  .^.['^ 

Germ  of  InlTnenza,  Scientists  Search  for.... 
Germs    in    Liquid    Food,    Hydraulic  Press 

Kills   

Giraffe,  Stubborn,  Carried  to  Winter  Quar- 
ters   

Girders.  Concrete.  Roof  of  Panama  Pier  Has 
Girl.  Hawaiian,  water  Carried  in  Bamboo 

Log  by   

Girls,  Filipino,  as  Bus  Conductors  

Girls.  Infertile   Fish   Eggs   Picked  Out  at 

Hatcheries  by   

Glass  Bottom  Boats.  Advertisement  on  Ocean 

Bed  Seen  Through  

Glass  Cover  for  Orange  or  Grape  Fruit  

Glass  Cutter,  Cheap,  Dipped   in  Kerosetie, 

Straight  Woj-k  Done  with  

Olaaa  T^ecoratlona.  Artistic.  Crgpe  Paper 
Fs'  .1  for 


908 

677 

840 
832 


 '  « 


760 
197 

720 

693 
1r64 

291 
AM 


Glass  Headed  Push  I'ln,  Student  Carries  for 

Coat  Hook   

Glass  House  on  Wheels  Convenience  for  Nur- 
seryman   

Glass,  Ink  Used  to  Draw  on  

Glass  Insulators.  Insects  Kept  from  Refrig- 
erators by  Using  

Gla.".",    Ttnerted,    on    Fixture.  Tonthbrusbea 

Protected  by   •  ■  •  •  .  ■  .  . 

Glass    Lemonade    Spoons,    Hollow  Handles 

Serve  as  Straws  on  

Glass.  Mineral  Waters  of  Bath  Used  to  Tint. 
Glass  of  "Tower  of  .Jewels"  in  Greenhouse 

Dome  

Glass.   Optical.   Is  Easily  Dented   or  Cor- 

roded  ■  ■ :  •  \  

Glnsa.    I'utiy    Hemoved    from    With  Hydro- 
rlilorir  or  .N'Krii'  .-\<  i<l  


162 

464 

299 

132 
594 


r.94 
19X 


58« 


919 


lI3 


Glas.q.  Shears  Cut                                             .  779 
Olass    Slat''   Wast<-   of   .N'orth    Walea    to  be 
M:i(lo  into    668 


Glass   Soun'ling   I'.oard.  Churrli  Aviflltorlum 
Fitt.  d  with 


   .   658 

Glass  Splitter.  Electric,  Heated  Ujbbon  Used 

on   •  •  •  •  ■  •_ _•  •   

Glass,  Theater  on  Roof  Walled  with.  .  . . ....  BZ8 

f;iH/.iiu:     I  It    'ce.    '  ;re.'ntiouae    Itoot  Uat'-r- 

Pioi.fi'il  witli    fiTO 

Glider.    Toy    Aeroplane,    Feathers    Used  to 
Make    784 


Glohe  Circling  Flight  by  Magellan  of  the 
Air.  World  Awaits,  by  Paul  A.  Jenkins  

Dlol.es.  FJe.-trie  T,lcht.  as  »•'••;••  • 

Glove.     Hole     in     lixposra       aeo    of  Wrtst 
Wat  eh 


360 
477 


Glov  .<iiap  i;;itton.  Repairing.  .  ■  

Gloves.  Lamp  T'.ulb  Used  In  Mending....... 

Glue  Bottle  Stopper.  Eara  on  rrevents  wticK 

Ing   •  ■  •  •  •  ■  •  

Ohie.  Onseln  on  Aeronlanes.  RaT«>  L>evour... 

Olup  Vlnrosltv  Indicates  Strength  of  

Goat",  Milk,  Back  Yard  Stall  for  


784 


936 
—CK 
99 
266 
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(Joat   Skill,   Tanned,   V'alued  According;  to 

Weight   752 

Goals,  War  (.i&Bva  Tested  on   6U3 

Gocart,  liooka  Delivered  in  Hospitals  wtlh..  l»b 

Ciold  and  Other  Minerals  in  Siberia   30 

Gold  Mining  District,  Draluase  Tunnel  Un- 

waters,  by  j.  i^.  Murphy   742 

Gold  i'«nholder.  Schoolgirls  Give  French 

Premier   220 

Ooldflall,  It«d»  White,  and  Blue  Marks  on. . .  US 

Golf  Bftll  Timds  of  Caddies.  Sian  Stops  S7S 

Golf  Club  Haad,  Ucnum  VIUk  Used  to  Make.  <ts 
Golf  Clubs.  Loops  Inelde  Mouth  of  I^g  Pro- 
tect  47S 

Golf,  Indoor,  for  Winter  §47 

Golf — Indnor  Hole  Makes  Any  Carpet  a  Put- 
ting Ureen    4 

Golf  i^lnks  GraHH  Mower,  Motor  Cultivator 

Used  to  Make   329 

Golf  i'ractlce.  Canvas  Backstop  for  652 

Gong  Fire  Aiariii,  Fme  Oontrola  Mechanism 

of   746 

Goodwin,  W,  F.: 

New  York  Diagnoatic  Clinio   866 

Gorget,  Copper,  Unearthed  Mound  Builder's 

Tomb  Discloses   688 

Government.  City  Waate  Reclamation  fin> 

couraved  oy   ..«...,.  497 

Government,  Coal  Yard  In  City  of  Washing- 
ton Operated  by   SS 

Government,  Word  Registered  under  Own 

Trade-Mark  Laws  by   S83 

Grade  Crossing  Plan,  Safety  Turnouts  for 

Roads  Is    117 

Grade  Crossing,  Railroad.  Warning  Sisn  for  910 
Grade,  Two-to-Tbree^  Truck  Started  and 

Stoiiped  on   510 

Grafting— ^ple  Tree,  M  Varieties  of  Prvit 

from    88S 

Grain  Dust  Etzploslona^  Cainpalirn  for  Pre- 
vention of   424 

Grain.  EievattHT  Xquliiped  to  Handle  Quan- 
tities of    539 

Grain  P'levator,  Millions  Lost  by  Explosion 
in    844 


Grain  Elevator,  Model,  Fire  Danger  Shown 

_by   

Grain  fiSlevator,  Scenic  Observatory  la 
Tower  of  

Grain  Elevators,  Concrete,  Farmers*  Asso> 
clations  Huild  '. 

Grain,  Machine  Measures  MoUture  In...... 

Grains  aii<i  i-'ruiiM,  t'rossbred,  Are  Disease 
Proof,  l.y  U.  H.  Moulton  

Granlt.  ,  .Nioiln  ri  Stoiio  Cutter  Slleef<  

Granite  Quarry  in  California,  Nation  Sup- 
plied by   

Grapo  Fruit  or  Orange  Cover,  <;ias9  

Grass  Mat  for  Gardener  

Grass  Mnw^r  fur  Coif  LinkM,  Motor  Culti- 
vator   U.sfd   I"  M;iki-  

Grass  Mowing  Kace,  Aryunienta  Over  Lawns 
Ended  l  y  

Grasshoppers,  Trap  Rollers  Crush  

Orate  Fire  Screen.  Inexpensive  

Grave  of  Indian  Chief.  Totem  Guards  

Gravity,  Humane  Animal  Muzzle  Operated 
by   

Grease  and  Dirt.  Sandpapor  H< moves  from 
Carborundum  Wheel   

Grease  Gun,  Automobile,  Taper  Makes  Sub- 
stitute for   

Grease  Cnn,  Comont  Applied  willi  

Grease  Outis,   l-'lc\ll>le  Stot-l   Spont«  for.... 

Grease  on  Marliine  I'.elts,  Kitchen  Scouring 
T'uwdcr  Cleans   

Grease  on  Rear  Axles  of  Auto.  Removing. . 

Greenhouse  Dome,  "Tower  of  Jewels"  Glass 


7&3 

m 

209 

510 

662 
412 

881 
754 
611 

329 

424 

«77 
777 
91 

197 

7C6 

7S2 
776 
749 

IS."; 

In   588 

Greenhouse     (JIazing     Device,     One  Hand 

Operates    670 

Greenhouse,  Lnrirent  Hotel  Topped  by   321 

Greenhouse  on  Wheels....   464 

Greenhouses.    Southern    Swamps  Furniph 

Lizards  for   724 

Griddle  and  Broiler  Combined   754 

Grinder.  Fixture  Chan«ree  Shaper  to  927 

Grinder,  Portable,  for  Machine  Shop   (28 

CMnder.  Sewing  Machine  Fitted  with  C20 

Grindstone,  Circular.  OUstone  Used  to  Make  7SS 
Grip,  Wire,  Repair  of   7S7 


Grocery  Delivery  Truck,  Movable  Partition 
for   

Grocery  Store,  Circulating',  Customers  Called 
on  by   

Grub — Corn  IJorer,  I^lquul  Fire  and  Sltarii 
Laed   to  Kill  

Guard  Above  Circular  Saw,  Workmen's  Fin- 
gers Saved  by   

Guard  Converts  Ordinary  Razor  into  Safety 
Rasor  ■**•■«■■.■*..•.•  

Guard  for  Bmeir  Wheel,  Tire  Caslns  Forms 

Guard  for  Lieft  Front  Wheel  of  Automobile. 

Guard  for  Watch  Pocket  

Guards,  Saw  and  Az  Protected  by  

Guilds,  Venlocb  Coffer  Given  to  New  York 
City  by   

Gum,  Chewlnv,  Gear  I«ever  Handle  Rapalred 
with   

Gum  Tree,  Domestic,  Substance  Produced  by 
Is  Substitute  for  Storax  

Gun,  Aeroplane,  Universal  Bearing  Holds... 

Gun  Barrel,  Fusible  Metal  Used  to  Stop 
Fouling  of   

Gun  Carriage,  Railroad,  Service  Test  of.... 

Gun  Cotton,  Fire  Burns  Tons  of  

Gun  Discharge,  Soot  in  Chimney  Dislodged 
by   

Gun,  German.  Connecticat  and  Massachu- 
setts Both  Claim  

Gnn  Hammer,  Gunpowder  Used  by  Rallrosd 
to  Operate   

Gun,  Liner  Shrunk  into  Place  la  Ifalclttff.. 

Cun,  Macbin^ Spring  Operated  

Gun.  Naval,  Britain  FIres  World's  Largest 
Shell  in   

"Gun,"  Orchestra.  Foot  Pressure  ShoOtS. ..■ 

Gun,  Rope  Used  to  Clean...  

Gun  sti  el,  laectric  Fumaae  Skortens  Mail- 
ing of  

Gunnery— Wky  Shootlnc  Downward  Is  Difli- 

cult   

Gunpowder  to  Operate  Gun  Hammer,  Rail- 
road Uses   

Guns.  Coast,  Aerial  Observers  Adjust  Fire  of 

Guns,  Four-Inch,  Warship  Destroys  Ice- 
bergs with   

Guns,  Heavy,  Endless  Tread  Tractors 
Mount  

Guns.  Lonjr  Distance,  Lack  Praetioal  Value. 

Gypsuuk  Cement  for  Marine-  Work  Bhonld 
Contain   
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Hacksaw  Blade,  Mirror  on  

Hacksaw.  Cutting  Square  Holes  with  

Hair  Curler  of  Aluminum  Wire  

Halibut,  Fishermen  Lured  to  North  Pacific 
to  Harvest,  by  Lawrence  William  Ped- 

rose   

Halibut  Trawler  Made  of  Torpedo  Boat  

Hall.   Nassau,   at    I'nncitoii,    Itemodeled  aa 

War  Memorial   

Hal!  Ra<'k  for  ciiildren's  Clothes  

llainnier  ami   Rule  Trick  

Hammer,   Fire  Alarm  Conp.  Electric  Motor 

Operates   

Hammer  Handle,  Slipping  of  Prevented  by 

Grooves  

Hammer  Handles,  Wedges  for.  

Hammer  Head,  Rubber  Crutch  Tip  Fitted  on 

Hammer,  Soft  Metal.  Handle  for...  

Hammer,  Steam  Forge,  Largest  In  U.  S  

Hammer,  Steam,  Overhead  Cable  Used  to 

Move  

Hammer.  Strap  Iron  ITsed  to  Make  

Hammer.   Woodwork    froticted   hy  Rubber 

n.md  on  

Hammerhead  Crane.  Shlpways  Served  by..- 
Hammers,  Pneumatic,  Concrete  Ship  Tamped 


by 


fTaiiiper,  Modern    for  Clothes  

Hand,  Artitb  ial.  Woman  Typist  Usew  

Hand  V.n'K.  Flap  Protects  Contents  of  

Hand  Car  Swing  

Hand  Grenade  Savings  Banka  War  Depart^ 
ment  to  Give  

Hand.  Mechanical,  Shottlder  Movements 
Operate   

Handcuffs.  Sailors  Cross  Continent  on  Bi- 
cycles Tied  with  

Handkerchief,  Powder  Puft  Concealed  In 
Pocket  In  
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Handle  for  Soft  Metal  Hammer   937 

Handle,  Hammer.  Slipping  of  Prevented  by 

Grooves    773 

Handle.  Uld.  Strint;  Holder  Made  of   300 

Harullc.  I'aint  I'ota  t'arried  on   13V 


Handjf,  Suitcase  Krul  Fitted  with.. 
Handled.  Drawer  ^VTe  Ua^-d  for  .  .  . 
Hands,  Frciu  h  Scliools  to  Teach  L'sc 


 oT 

Coaat, 


Ho  til 

iSavy 


HitiiKar,   Airship,   for   Atlantic  ^ 

i'lana   •   GG7 

Hangar  and  LAnding  Field,  Private.  Busi- 
ness Man  Owns   860 

Hangar.  Concrete,  Is  Fireproof............  208 

Huiigar  for  Aeroplane  Inllates  like  Foott)all  ^F? 
Hant^ar  .Subway.  KiiiK  Shaped,  for  Airshipa.  .  lu6 


Hangara  fur  Seaplanes  at  Water'a  Fdge.  .  ■  . 

HaiiKi-r.  t'lothea    Itevolving  Hook  un  

Ha  n Ke  r,  t^'oa t ,  Fac t < 


Uses  Ovt.rht-ad .  . 
Concrete  Works 


Tm^ 


702 


actury 

Harbor  at  \"alparalso. 

prove   •. •. •  ••••••••!  •  .•  •  •  •  • 

Harbor  Development  for  Sues  Canal  Term 

inus    696 

Harbor  Facilities.  Canal  in  New  Orleans  Of- 
fers   490 

Harbor  Improvement,  New  York,  Piers  Pro- 
jected in    486 

Harbor  Improvements.  Genoa,  Italy,  to  Make  748 
Hardware  Stock,  State  Seals  l^roduced  With  b'Jb 
Harpoons.  Kxploaive,  Whales  Captured  with  3!<7 

Harrow  and  Cultivator  Combineg....   lOi) 

Harrow,  Attachment  Saves  Time  in  Cleaning  76 
Harrow.  KexT 

The  Sniper's  Bag  of  TrickH.  .............  .  737 

Harvester  and  Thresher.  Grain  Delivered  to 

Wajfons   Uy   4  25 

Harvester.  I^eet.  Motor  Digs.  Tops  and  Loads  871 
Harvester  i>t  Clover  .Seed,  Kipe  Heads  OiiTy 

Plekt-d  by      .  ■        .  .   ■    TTT7  687 

Harve.st»  r  uf  Cotton,  Vacuum   System  Use? 
by    695 


Harvestf-r,  Walnut.  Device  Used  a^ 


liar \ e 


tin^;  Muchinefl,  Tractor  Operated. 


1>,    strap    HiiiKi'   li.Mfti  iia 


902 


Hat  Hi'ok.  L'  Shap'-il  Guard  on 


TIT 


Hat.  I-H<ly's   Hook  of  Wire  for. ............ .  286 

Hat,  Tin,  of  Vikings.  Lake  Bottom  in  Sweden 

yields  -  C5 

Hatcheries,  Fish,  Girls  Pick  Out  Infertile 

Eggs  at    720 

Hatpin.  Guide  in  New  Hat  for   274 

Hf 


ats.  Felt.  Wicks  Made  of. 
Hata.  Sc^ft.  I'rcs*  rviiiK  Crease  In 


Hats.  .Straw,  Sh'-llac  ICcHtores  Gloaa  to 


950 


_m 


Hay.  Burning.  Brick  Wall  Melted  by  Heat 

from   272 

Hay  Crane.  Barn  Space  Utilized  witli  Aid  of  293 
Hay    in   Bundles  or  L.o(jae.  Machine  lioader 

Handles   ..I  77  626 

Hay  on  Wagon,  Unusual  Fire  liurns   642 

Hay  Press,  Self-Threading.  Improvement  on  892 

Hay  Rake  Mules  Push  before  Them   176 

Head  Hold,  Wrestler  Uses  Wooden  Dummy 

to  Practice    4 

Head  of  Lincoln.  Largest.  Artist  Models   337 

HoadliKhts.  Auto.  (iaraRe  Lighted  with   140 

Headlights,     Automobile,    Shield  Protects 

Driver's  Eyes  from   712 

Hearse.  Airplane  Suggested  as   486 


Hearse,  Airplane  Used  as. 
Meat.  Cement 


1 1 1 1 1 1 


Protect  Concrete 


_6£2 


504 

H.-at  Cnit  as  Mittm 

637 

Heat.  Exhaust.  Chh 

Furnace  Stores. 

439 

Heat.  Oil-Burn  Ink'  F 

urnac>'  Uoduce.s 

Cost  of 

Produring   

437 

Heat — Town  Hrill  in 

Kuropean  (".iXy 

Heated 

System. 


Heels,  .Slitipiritc  I'revi  nted  by  ('ork.q  fin 


Heli'  oiit«;r.  Whjrlin^r  I'ow 
Helmet,  Soldier's.  Lightini 


er  Plants  Lift. 


_11M 
671 


ing  Fixture  Made  of  828 
Helmet.  .Soldier's.  Statue  of  Liberty  W^ears..  872 

Helmet.  Steel,  Lamp  Shade  Made  of   466 

H«*lmet,   War   Record   of   Fraternity  Pre- 
served on    709 

He]m<>ts.    Huge    French,    Dugout  Porches 

Roofed   by    335 

Helmets.   Interphone.   Airmen   of  Squadron 

Kquipped   with     24fi 

Henhou.se.  Snake  Trapped  by  China  Egg  in  406 
H^-nhouses.   Discarded    Linoleum    Used  to 
Weatherproof  ,  779 


Hens,  Poultry  House  Door  Opened  by   62S 

Herder  of  Sheep,   Home  of,  by    Frank  R. 

Arnold    igj 

Hermaphrodite  Calipers.  Shoulder  on   filO 

Jilermlt  I'alnter,  Seashore  Cottage  of.......  732 

"llermit,     i'ruUst   of  -..   63 

Hides  tor  Leather,  Shark  Seines  Supply!!.  674 

HiKh  Clialr,  Beit  .Secures  Haby  in  .  .  ..  .  .  ....  6tfS 

HiKhway,  concrete,  lUiilt  in  Three  Strips..  676 

Hlehway.  Concrete.  Huge  Roller  Ast^iats  in  

.^'o'>"tructinK    ■  •  -  .  .  .  .  ...  .  .  .  .  .  .                   .  .  .  BM 

HlRhway  t  onditlon  Keports.  Wyathor  Bul- 

include                                        .       ..  74S 

Highway   tonstructlon    Material,  u'nloader 

f"r   •  •  -  •  •  7777  763 

B|Khw--ty,  <"stly,  for  Xew  York  State   904 

Highway  iiepartmcnts  of  States,  Trucks  to 

f"A  '  ■  j  von  to  

HiK^hway.   Iniernational,  to  Connect  Atnerl- 

y^^-^'               ^o''  •   352 

Highway,  Lincoln.  Automobile  Trafflc  on ....  747 

^wflT'*-'''  ^■''"^"^"»  ^^ovel  Sign  on  Warns  of 
Hill   ... ...  ,  \  " 

HUhway,  North  10  south,  Minnesota  Cities 

Propose  along  Mississippi   I64 

Highway   Transport   Cour.^e,   College.  Many 

Subjects  Incluae<i  in                                   ..'  516 

Highway^    TwTn    tweaks.    Landslides  Keep 

Road  Workers  Busy  on                             ,  g^ 

Highwaymen  of  the  Air,  by  Lloyd  D*  Lewis!  41 
Highways  of  the  Air.  U.  S.  and  Canada  to 

Have  Maps  of   244 

Highways,  Trunk,  Wisconsin  Autoists  Aided 

by  Signs  on   52 

Highways,  Water  Maker  and  Destroyer' of ! .'  238 
Hill.  Novel  Sign  on  Lincoln  Highway  Warns 

Motorists  of   75j^ 

Hinge  Bolt,  Long.  Gate  Held  Securely  by !! !  612 

HIiiK''.  B"tt.  I.s  Window  .'-^top   1.37 

HloKc,  Die  for  U.-^e  witli  Hand  Functi  Fornied 

'rum    ;  _ 

Hinge  m  Beam,  Flow  Enabled  to  jump  '6b'- 

structlons  by    592 

Hin^T'',   Quii  kly  Made                          .' .  . .  .  '.  .  .  ftsi 

Hinge,  Strap,  Automobile  Lock  Made  of  i ! . ! !  286 

Hinge,  Strap.  Used  aa  Hasp   941 

Hinges.  Tobacco  Cans  Used  to  Make  '  633 

Hobbyhorse  on  Wheels   440 

Hobbyhorse,  Trotting                                  "  043 

Hoe,  Wire,  for  Garden  Use  '  137 

Hog  Proof  Gate  Allows  Passage  of  Horses.  620 
Hogg,  John  Edwin: 

Kebutlding  the  Great  Otay  Dam   379 

"Steve  Brodie"  Aeroplane  Landings   262 

Submarine  Accident.  Extraordinary   .S22 

Hogs*  Bristles.  Bru.shes  Made  of   631 

Hogs,  Opt- rat  I  nig  T.abl&  for.....   6s4 

Hogs,  rortablo  Scale  for  Weighing.  ^38 
lioLst  for  Auio  '1  ruck  Dump  Ltodiea,  Worm 

— Gear  Doe.^  ^niXy  A.q  Brake  In   273 

Hoist  for  Coal  Mine.  Control  for   6S8 

Hoist,  Portable,  Pipes  and  Fittings  Used  to 

— Make    781 

Ijohler  for   Needle   uTid   Thread  ..'  Q.^io 

HoWu  r  lor  /'''fV '"K  ^j'ards  .  .  .  .  ".             fi9.T 

Hole,  Square,  kound  Hit  Hores.  ..........  _  795 

llole.'^',  Funch  Fse<l  to  I'^nl.ir^ce   1 27 

Holes,  .MquMre,  l  uttiiig  with  Hacksaw."!!'.!!!  K20' 

Holly,  American  Can',  iric  Found  In .!!!!!!  !  917 
Home  BuilQcrs,  i^  ederal  I.Q.un  ilanks  Flanin  d 

to    Meip                                                     .  ! .  .  2.'?6 

Home,  Comfortable,  Built  on  Truck  Chassis!  833 

Home  Berrig>  ration.  Maohine  for....!......  128 

Homes    ICxternal  1- eriturcH  of  !!!!!!  109 

Hnme.Kteafls  in  Alnska,  Citiz.tin  File  on!!!!  75 

11-'-'^'"  *J-"]l/'^-'!                 ""-T'^y  ''Street   S9| 

Hood  at  Mourn  or  shaft.  Miners  Protected 

fr(un  Falling  Ore  by.  /  ggf 

•^^^tl', "^.""n  ^'"'iyr.  ■!!.!!!!!!! !  laS 

Hook.  Folding,  Thoatcrgocrs'  Hat  or  Bairl 

Held  by   

Hook  for  Hat,  U-Shaped  Guard  oii.!! 435 
Hook  for  lady's  Hat.  Wire  (^sed  to  Make!,'!  286 
Hook.  Screen  Door,  Switch  for  Battery  Cir- 
cuit Formed  by   288 

Hooks  and  Boxes  for  Ladder,  Fruit  pickers 

and  Painters  Aided  by   450 

Hooks,  Crane.  Scrapped  Ship  Plates  Used  to 

Make   727 
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Hooks  on  Poles,  Fishermen 
CaiMski  Wllh  


Catch  Giant 


222 


H^M>r  ."'"'ider^/^y^y  Made  from..   m 


Houses.  Wooden.  Fire  In  Mobile  Destroya... 

Ho%er.  Simple,  Hens'  1-Jtttclency  Incre&aoa-Dy 
Hull  t'apH  of  \N  ;>M"".  ^ 'H  :im  


257 

■rtt 

-ctrt 


Hub   <;uard   for  AuiomobiU-.  I'ipe   Uaea  to 


Hririi.    Aulu.    QUI.    lvliu<:Ka  iii 

Located  by 


Auto — x^iifciine 


Horn    Automobile,  uiidei  l^ood ■  1  ^ 

Horn,    Elecirlc.    Mfii    LTuinmonod    by    C.oderl  liul 

CtiU  "f 


139  Hu!)'\VionietLr"f<")r  Automobiles.  New  iJriving 
l2Ji         Method  I'scd  for 


782 


533 


'l  irt-d  W  ln.el  r(jr  Auionioblle 


HiiiittTH— The  Aiechanlca 
Accurate  Aiming 


U^^^  ;;Un-i;a..V.;«er   Vchu  les,   Nation  s  -y,/!^!?";  . . 

Ho^be   i-oluc  after  l-ugitive  Enters  Shop  on  iil 
SCrle.   swift.  Ancient  Kaclng  Uegulatlons 

HorV<  .  'iVV.'tor  on"  L:'iwn  MVwcr'msplaceg^ '  '"^^ 

Horse.  Wooden,  on 


niTTTTTrTT 


in .  .  . 
Mel  nods 


204 


891 


of  sifenting 


ds  Tiirilled  by 


259 
440 


Hunters,  Whale,  Toi't^dd  Harpoons  Used  by 
Hunters — Why  Shooting  Downward  Is  Dll- 

flcult   

Huntirs,  Wild   Horsea  In  Utah  Sought  by. 


Hm  st  iiM  n  »  Club  of  Kansas  City,  N»»vl  ll-^cti  ^ 
Horses!"  Bucketk"  Attached  to  Flf^  Hydra^ 


bv  Fn  ii<_Ti<  l<  Kinney 


478 

964 
48( 


for 


£1 


  •  • . .  ^ 

u  Fountain  in  Pas:>dona_for.  689 


Hor'e":     Streot     Spnnkl.r     V\  agoha  -Hinri 

Wat,  r  t  

Hor8t-8.  rracior  DlopUccfl.  . . . . . . ...  •  •  •  •  ■  ■  • 

Horses.  Wild,  Hunting  In  Utah,  by  F.  Kin- 

Hor t^cultuVe— Tr a n spian 1 1  n g ' 6i d'  Fru 1 1  f  rees 
Hose  on  Steam  Roller.  Steel  Cylinder  Pro- 

Hose.  Trench.  Salvage  of  In  Kngland  

Hose  Reel  Drum  Is  Lawn  Sprinkler...  

Hosl.  Rul'ber.  Bushing  for  Wooden  Plug... 
Hose   Snap  Fasteners  Used  to  I'alr ....... . 

"Hospital."  Pioneer  Aeroplane.  Succeeded  by 

niSntaT,  Berlin'.  Machine  SterilVzes  Nursing 

Hos^piVaf  Bolster. 'canvas  Strips  Attached' to 

Head  of  Bed  Support....  •  i,-  /,'*;! 

Hospital.    Mountain,    Tubercular  Patients 

Learn  Trades  In  :  ' '  \\"  \'  j' '  'rrJ™^ 

Hospital    Patients.    Electric    Heated  Tray 

Rack  Used  to  Serve  i,""'.^: 

Hospital  Stretcher  Cases,  Incline  as  Means 

of  Ingress   'or. .......... ••  

Hospital  Use  for  Electric  Bell  

Hospital,  Walking  Chair  for..  

Hospitals.  Government.    Dressing  Contests 

Part  of  Sport  Program  ot ..........  ■  

Hospitals.  Memorial.  World  War  Veterans 

to  be  Honored  by  ••  ;•• 

Hospitals.    Physician    Proposes    Plan  for 

Hot^^'plafe.  *  Electric.' "  Feet  '  of* "  Navy"  Men 
Warmed  by  ..... ...   

Hot  W-ater  Bottle,  Holder  for. ... ..  .... 

Hotel  Dining  Room.  Replicas  of  Aeroplane 
Parts  Used  to  Decorate......  .  . 

Hotel.  Envelopes  Provided  by  for  Guests 
Valuables   i;  •  '  •  « 

Hotel   for  Chateau-ThUrry  New  Mecca  of 

Hotel  Grminds.  'Oon'c'r'ete'Perflr'o'la  Adun'is! '. 
Hotel  Guests,  Meals  Kept  Warm  In  Transit 

In  Insulated  Rack  for   •  

Hotel.  I^nrprst,  Greenhouse  on  Top  of.. 
HoU'l    MnlorlZfd,  Auto   I  ruck  f.n  Whffia  \h. 
Hot.  l]  roriiml>ulatln<i;'    '"'''PI'''''^'^?"'  '•''^  ""'^ 
Hotel]   SportsiiK-n  s,    1- loal.-^   i>i>  Lake  
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488 

777 

69 

717 
114 
292 
636 

400 

846 

I£ 
736 
107 

96 

784 

900 

627 

713 

331 

277 
631 

739 

762 


Ui 

256 

321 
-*fr6 


Hoth<uTsT 


ItcrriK'-rallni:  I'l'i  tit   

Hou.se  Poat.  Rlvt-r,  DrydorUod  on  Piles.  _ 
House.  Bunk.  Farm  l^b6r  ITObloiUH  Solved 

by   •  

House.  Explosion  Spares  Windows  but  Dam- 

AIFPS      •  ,,,.••••••••••••♦••••••*■••••■*•■ 

Wmiae  Lights.  Series  Parallel  Switching  for. 

House,  ^oblle,  on  TrucK  t  nasBis  

Hous.!  Uustfr.  Huildlng,  ~ 


fi40 
340 


Hnu 


l-...|inl.l  Oevb  t  s  114.  :!7I.  431.  504,  754.  t«H 


HonR.  hold  Drvices: 

Lath  room  Cahinct.  Three  Mirrors  on. 
Cheat.  Electric  LocK  ror  


783 


Donrafop   .   ^ 

Stovtpipe   ''nn  Opiwi.-'i'  fport  tfi  fill  

Tnble  T.amp.  .^t.M  ring  Wlif.  1  fs-''.1  to  Maku 


Hous«  .s.  rind»  r  ron»'r»  ii'  IMd  to  nuild 
Hon.gQ.s,  Mrtnl   Shoathintr  Ot  


Ilouaes.  P.c■vo1ving^  for  IT..<h  Air  Tr.-atru.M»t 


Hui-rlcfincs.  West  Indian,  iNew  Florida  Sia- 


tion 


HuT 


to  iH'tt 

TTT 


HtAFt  f)f  New  York. 


44 


itUil     iUllh.s     .Nativ.-,    imiiortr-q  iTcMiuct 


Displaced  by,  by  K.  C 
Hyacinth  Ilulb.s-.  I'rcHlu 
Hvacinth  i;uii 


Crawford. 


"ig. 


672 
-ttt 


1  Wo  I'lMur 


H>draiit.'<.  Kirf,  llueki'is  f'lr  Horses  on-.TTT' 
H>diaiita,  i'Mii-,  ivints  in  Mill    ^  arU  <.jueiled" 


■tl 


1 1  h 


Germs  In 


Liquid  Food 
to  be  Trans- 


99 


Hydraulic  Presa. 

Killed  by   

Hydraulic  Tube.  Merchandise 

ported  via   

Hydroelectric  Plant  at  Gatun  Doublea  Out- 

put   

Hydroelectric  Plant.  NiplgOh  River  to  Have 
llytiroeleetrio    Plant,    l'aran&    River    to  be 

Harnessed  by   

Hvdroeleotrlr  rianta,  Iron  Ore  Smelters  to 
Ho  Operated  by" 


577 
64S 

432 

-fU 

703 

Til 


Hydrqeiectric  I'ower  Plant,  Canadian  Uities 
to   Have  695 


]Iy(lroelectric  Power  Plant.  Victoria  FaTIF 

to  Have 
Hyuro^;eii. 


Tnriatintr  Toy  nHlluun  wtttr: 


701 
4«» 


Hypnoti.srii — Itailiation  from  FinKer  TipsTTg^ 
(lured   g  l-'aet  


it 


loo  Boats  and  Sleds,  Air  Propelled  

Ico  Cars,  Truck  with  Elevator  Body  Loads.. 

Ice,  Crutch  to  Use  on  

Ice.  Drifting.  Arctic  Explorers  on  

Ice  IJned  Caverns  In  Northeastern  Iowa.... 

Ice.  Mexican  Oil  W'ell  Capped  with  

Ice  IMant.  Central.  Fresh  Beef  Supplied  to 

A.  E.  F.  by  . 

Ice  .'^hfda.  Small.  Delivery  Made  Economical 
bv 


:s8 

801 
9ti 
Hi 
711 

71 
2(8 


lie   Sl<ater.    World's  Hecord  Kataoiistica  In 
Sweilon  by 


 V\alkihg  on  ..' 

rir,  Steamer  coiiirtes  with. 


Ice.  S|>ur  ror 


h-.  I.era;s.  \\  ar.'^liip  I 'est  ti  i\s  wiui  iAk  UUmTT 
1 


M  i.><kadin)jr  Name  tilven  to 
II  lutni  nation,    indirect.    InVeraiOh   Of  SBade 

(iive.s   :  ■  .•  •  •  

Illumination,  Memorial.  Crosses  of  Light  as. 
Incinerator,   Garl)age,  for  Destroying  Code 

Books.  Navy  Department  Uses  

Incline,  W'ood,  Boulevard  Linked  by  

Iiiflex.  Card.  Police  Uao  for  Crimes  

Indian,  Mexican,  Primitive  Sundial  Used  by. 
Indian    Viaiting   U.   S.,   Diamond   Worn  in 

Nose  by 
ftidiriii.'".  N'.  ws-paper 


70 
98« 


In  Shnrthnnd  for. 


Indians,  I'l  ' historic.  TeX.'t.^  Had  Three  T>  pes 

Indiontor. 'Aeroplane's  (troung  ^spee(l  Shown 

bv    •• 

Induction    Coil,    Sparks    rnxlucea   in  uaffiP 

<  ;|iihe   \iy  J  \  

Tn<lustnal  i- .llow.'dili)  Ideji  (Iriiu.'-  

Inf.-iiits'  Honi.  .  Meril  rnmr-  Fire  l-rMnipu  for 
Inihienza  Cerni.  S'.  !>  ht  i.si ."^.-.Tr^'h  for 


Ink  r.ctile.  Fiber  Hoar<l  MaUeS  Tlrdilf-r  forry 
ink    i:"Ulo   Holder.   Spriii>?    wire   usea  to 

Make   

Ink,  nrawinSf  on  Glass  with  

Ink  Eraser,  Three-Edged   

Ink  for  Drawing.  Device  for  Drying  

Ink.  Impression  of  Leaves  with    •  • 

Ink.  India.  Writing  on  Photo  Negatives  with 


7«« 
— 4 

i'ti 

75J 
6S: 

671 
842 

m 

91J 
(28 

Mia 
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Ink  on  Manuscripts.  Collodion  Preserves  446 

Ink,  Red.  Diluted  for  Blueprint  Tracings   628 

Ink,    UnoU-achable.    Peace   Conference  Re- 

Tnk  w«!l  Rnd  Letter  Opener.  Slab  of  Wood 

til  Mako  

lnoc\iliai»n — OD.niliiiK     Table     lor  ttoga, 

K'  ;i  !i       II  Ins  flits    004 

Insoriptiona  In  Mines  tn  Sinai..   »3U 

iiiMtoL    I'eata — CirusBnoppers.    Trap  Rollers 

Crush   677 

In!<ect  PholoKrapiiy.  Comic  ................ .  iZi 

Insecticide  .SpruyLP,  Advoi-ti.sinK  Si>;na  Alnae  " 

wn  h   770 

Insects  and  Ants,  Houso  Made  IToof  against  302 

Insects — Huttertiy  Farm.  France  Starts   883 

Insects— Caterpillars.     Burning  Kerosene 

Cloth  on  Screen  Cone  Kills   806 

In8ect»-^"Cootle8,"  Locomotive  Steam  Used 

to  Kill   386 

Inaocts.  Cranberry  Destroying,  Pacific  Coast 

(-.rowers  Fight  . . . "  . '  .T  730 

Insects — Flies,  Fish  Hatcheries  Kuy   bbi 

Insects — Files.  Kerosene  on  Cloth  In  Gar- 
bage Can  Kills   816 

Insects.   Glass   Insulators    on  Refrigerator 

Legs  Keep  Out   132 

Insects — Mosquitoes.    Malarial.    Painted  to 

Determine  Flight  of   768 

Insects — Mosquitoes,  Municipal    Bat  Roost 

Eliminates    392 

Insects — Moths  Attracted  to  Trap  by  Lan- 
tern   406 

Insects  on  Park  Trees.  Engine  and  Compres- 
sor for  Spraying  701 

Insects.  Scientists  Explain  Rainbow  Colora 

of     14 

Insects — Spraying  Solution.  Fertilizer  Used 

aa    668 

TiiHiTtH — Troo  CrI.  k.  ls  an  Thrrmomftcra .  .  .  474 

Insects,  "VVindshleld  Scrcf-n  Keeps  Out   886 

Inslgne,  New   for  Air  Craft   HI L 

Institutf.  Xatlnnal,  Canadian  CMt-mista  *']orm 
lnstniii)4-til  -  i>>-ndr<i^ra;ih    l^e<'<ird.s  t  iiangt'S 

in  Sizes  nf  Tree  TriinKta   96 

Ingulation.  Fibrous  Seaweed  ^'s''d  for.  .   .  .  .  .  623 

In^UhitiC)!!     fi>r     Lovv     V'oltaue     Wires,  -^"da 

Ki'untain  Straws  I)l[)|>'(i  In  I'aratlin  Used 

for   ...  307 

Insulators   Glass.  Insei  ts  Kept  from  Refrig- 

erators  dv  TTsinpr   132 

Insulators,  Wiring,  from  Inner  Tubes   2!>7 

Insurance,  Aerial.  Company  Writes   S94 

Insurance,  Aviation.  British  Companies  I're- 

pare  for    68 

Insurance  Companies,  Air  Risks  Underwrit- 
ten by    236 

Interphone    Helmets.    Airmen    of  Squadron 

I-.V|iiii.ped   with   .  ■  .  .  ■   2'I6 

Invalids.  Medridden,  liolstor  for   70 

In\:ilids.  Hand  I.,<nnn  for.   64 

Invontlonfl,  Army,  St>ldiers   Kntltli-d  to  Pay 

for  7  T:  636 

Invention.^  llarly  Models  Siiow  l'rn>;reaa  In  417 
Inventor.    Jaitanese.    i:.'0    I'liunil  Automobile 

Made  by   ..  .  .    .  .   .   .    820 

Inventors.  Air  Service  Asl^s  Aid  of 411 
inventor.-^'  American.  I'eace  Treaty  Has  In- 

terpst  for   ,  .~.  S34 

InV'  iiti>r.«'    l>oslgris  for       in  i  a  u  t  <  uiki  t  ie  Itillt 
War  r>epartment  Asks  for  


 .   604 

Inventors,   Siddier.   rav  I'lie   to..   5?^ 

Iron  ami   i:rass    \"alve   Ciindlng  Ct>mpound 

I'sed  to  polish   "  .  .~TT  776 

Iron.  Circular  Discusses  Ru»it  Proof  Metal- 
lic Coatings  for  77.  634 

Iron,  Elertrjr,  signal  Lamp  for.....   476 

iron!  Lead  Coatlnu^  l)y  N'-w  I'rne.  ss  for   3R2 

Iron  Man.  MeehHidral.  Autninobile  Controls 

for    .     ■  ■  22R 

Iron  M.tsks,  Crews  of  French  Tanks  Guard- 
ed by   .  .    Ul 


Iron   lire  Smelters.    L:iectrlc,    Planned  for 


I>utrh    Kast  Indies 


■**«»■* 


JAA 


Iron  Pads  on  Tractor  Wheels,  Road  Dam- 
age Prevented  by   701 

Iron  Pipe,  Walnuts  Hulled  with   632 

Iron  Scrap,  Wagon  Trace  Repaired  with....  940 

Iron,  Steam  Bath  Prevents  Rust  on   118 

Iron   Sulphate.   Giant   Fruits   Grown  with 

Aid  of    142 


Iron,  Swiss  Scientist  Discovers  Rust-Proof 

F'rocess  for    378 

Iron.  Tailor's.  Boy  wUh  Broken  Arm  Uflcfi 

to    I^Xldode   Torpedoes   761 

Irtui  \  at.s,  I..ttrnest,  Sluinied  by  Rail........  634 

Ironing  lioard    Aliimiiiiiiii,  for  Siiitease....  274 

Ironing    I!uard    or    Stopladder,    Convei  tildo 

*■  liair  L  sed  as  77  434 

Irrmatink-  Can  tuv  Flower  Hasliet   SUB 

IrriKalion.    Gasoline   KiiKinc-    i'umps  Water 

for  "   718 

IrriKation.   Holy   Lund   to   Be   Irrigated  by 

Canal   under  Jerusalem   823 

Irrigation.  Swamp  Laud  of  Florida  to  Be 

Reclaimed  by    172 

Irrigation — Whirling  Sprayers  for  Fruit  Or- 
chards   366 

Island.  Barren.  Made  Tropical  for  Movies.  856 
Isl.ind.    Hotr,   Transatlantic   Terininal   to  be 

Made    of   8^0 

Islands,  South   Sea,  Japan  Visited   by  Na- 

tlves  from    810 

Isotnetric  Drawing.  Triangl>-  for   a26 

Ivory,  Artificial,  from   lOKKshells!  .  444 

Ivory,    Imitation,     J  r«  ateU    Gelatin    Used  jo 

Make  .7  :,61 

Jack  and  Beams,  Heavy  Duty  Press  Made 

with   ■  ■   772 

Jatks.  I'astn.nger  t  oaches     Lifted  Imm 

Trueka    by    565 

Jacks,  Truek  Wheels  Handled  by   143 

Jackson,    ren  ival    K. : 

Training   the  Aerial   Observer   118 

Japanese.    120   I'ouiid  Automobile  Invented 

by  .777  820 

Jenkins,  Paul  AT; 
Amerlea'a  Transatlantic  Seaplane  Visits 

l!;ngland   206 

Briiish  l:<'Come  lOxjiert  in  the  Krection  of 

Huge  }{igid  Airship.s   644 

British    l)iri»;ibh-    Makes    I'ioneer  Round 

Trip  Over  Atlantic  Ocean   326 

"Flying  I'arson"  First  to  Complete  Long- 

est  Air  Race   .  sia 

The  Tr  an.'-at  laiitir  Flight   19 

UnhiT,ild''i  N'iiision  I'liKlit  Spans  .Atlantic  16S 
World    Awaits   Glohe   Circling    Flight  by 

Magellan  of  the  Air     360 

Jetti'S.  ('oncrete.  l.,ightlu>use  I'rotected  from 

Sea  by   701 

Jetties,  F-xten.slvo.  Genoa,  Italy,  to  Ituild...  748 
Jetties.  Steel,  Kroslon  of  River  Bed  Stopped 

>'y    •  ■  ■  ■  •  ■  TT  «U 

Jewel    and    Casket.    Mrs.    Wilson  Receives 

from  People  of  Paris   264 

Jewel  Case  in  Form  of  Book   434 

Jewel,  Curator  Carries  In  Pocket  from  Parts 

to  Bordeaux    122 

Jewel — White  Zircons  Proposed  as  Diamond 

Substitute     623 

Jeweler.    Diamonds    Displayed    on  Spring 

Mountings  by    166 

.Jewelry.  Bracelet.  Rosary  in  Relief  on   436 

Jewelrv.  Chamnlon  Airman  Presented  with.  lilg 
Jewelry    DeslgiiinK.    Cincinnati    Scliool.s  to 

Tench   v..    ..    Kfig 

Jewels,  Lodge  Emblem  Covered  with   405 

Jig  Has  Qiilik  Clamping  Motion   287 

Jig  Saw,  .'^pwlng  Machine  Made  Into   629 

Joint,  ArtiAclal,  Spanish  Surgeon  Invents...  383 

Joint,  Universal,  for  Light  Connection   133 

Jointer,  Portable,  Electricity  Operates   488 

Juggler,  Tricks  Performed  on  High  Chim- 
ney Top  by   386 

Junk  nnil  Target.s.  Warships  I'sed  ns  587 

Junk  Boeeptncios  Handy  to  Kitchen   606 

Junk.  Kustv.  oil!  Gi-rman  V:irht  Cnt  Up  as.  383 
Jury   Pole  on  WaKon.  r>o.seit  I-^scaiie  Aided 
bv  :   864 

Kangaroo.  Wild.  Photograph  of   801 

Kei,'.  I'.  et     \\  iiidi>w  Display    l-eatures  Phon- 
ograph  AT.Tde  of      326 

Keel,  Hollow.  .Motor  and  Propellers  of  Ship 

In   ■  .JLLA 

Kennel.  Dog,  for  Traveling   914 

Kero.'<one  liiirtn-r.  Gas  Generated  hy •«••'•' •  116 
K»  ros.  no     Clotii.     Caterpillars     Killed  by 
lliirrnnir  in  .SrrooM  Con'» ...............  .  30S 

Kerosene  Evaporation.  Clock  Lubricated  by  637 
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Kerosene  Lamp,  Flame  Spreader  for   fit 

Kerosene  on  Cloth  in  Uarba^e  Can.  Flies 

Killed  by    31S 

Kerosene  on  Glass  Cutter  for  Straight  Work  290 
Kerosene  or  Uasoline,  Nlckelplate  i'olished 

with    SIO 

Key  Attachment,  Burglar  Frustrated  by....  694 
Key  HIank,  Bottle  Opener  Formed  from....  634 

Key  Ring.  Paper  Clip  Used  as   63S 

Key  Sockets,  Pull  Sockets  Made  of   311 

Keyholes.  White  Paper  Makes  Visible   IfiS 

Keys,  Tin  Can.  Racks  Fashioned  from   151 

Keys,  Wire  Nails  Used  to  Make   167 

Kindergarten,   Model  City  Used    to  Teach 

Rules  of  Safety  In   600 

Kindling  Wood,  Newspapers  Used  for   294 

Kinney,  Frederick: 

Hunting  Wild  Horses  in  Utah   486 

Kitchen  Ash  Chute.  Steps  Saved  by   144 

Kitchen  Cabinets,  Packing  Cases  for  Europe 

Become    375 

Kitchen.  Civic,  Buffalo.  N.  Y.,  Has   712 

Kitchen,    Field,    for    Army,    Boy  "Hikers" 

Served  Meals  by   236 

Kitchen  Junk  Receptacle   606 

Kitchen  Scouring   Powder,  Grease  Cleaned 

from  Machine  Belts  with   155 

Kitchen  Utensils: 

Broiler  and  Griddle  Combined   754 

Broiler,  Heated  Gases  Pass  Through  Hol- 
low Tubes  In   595 

Brush,  Fountain,  Many  Uses  for   595 

Can  Opener,  Easy  Operating   799 

Corn  Popper,  Dried  Fruits  Washed  in   925 

Chopper,  Razor  Blades  Used  to  Make....  125 
Clothesline,  Self-Tightening  Holder  for...  695 
Clothesline  Support  on  WJIndow  of  Apart- 
ment House    114 

Coffeepot.  Creamer,  and  Sugar  Bowl  Nest 

Together    115 

Dishwasher,  Kitchen  Table  When  Open  Is.  116 

Fire  Kindler.  A.ihestos  Used  to  Make   160 

Gas  Bread  Toaster    766 

Gas,  Kerosene  Burner  Generates   116 

Handle,  String  Holder  Made  of   SCO 

Ironing  Board,  User  Folds  Without  Stoop- 
ing   114 

Kitchen  Knives.  Holder  for   13f 

Magnet  in  Broom  Handle,  Tacks  Picked 

Up  by    155 

Milk  Bottle  Opener,  Wlrtf  Bent  to  Form..  286 

Mitten  for  Lifting  Hot  Dishes   624 

Mop.  "Fountain,"  Tank  Slips  over   115 

IMe  Tin.  Bubbling  of  Crust  Prevented  by 

Hole  in   151 

Rack  for  Kitchen  Utensils   610 

Shears,  Pineapple  Kyes  Removed  with....  696 
Stove.  Kitchen,  Slepladdcr  Combined  with  276 
Strainer.  Semicircular,  for  Cooking  Vessel 

Top    695 

Tea   Wagon   and    Dishwashing  Machine 

Combined    277 

Tongs,  Mason  Jars  In  Hot  Water  Han- 
dled with   275 

Tray  for   Fruit   Bottles.    Boiler  Bottom 

Supports    275 

Warming  Closet    606 

Window   Clothesline  Support  for  Apart- 
ment House    114 

Kite,  Aeroplane,  Three  Propellers  on   760 

Knife  and  Fork.  Convertible,  for  Cripple....  915 
Knife  Handle,  Pearl,  Solder  Used  to  Repair.  .110 

Knife,  Pocket.  Tape  Measure  In   275 

Knife  Sharpening  Steel,  File  I'.sed  to  Make..  79i 
Knights  of  Columbus  Hut  in  Heart  of  Ni'w 

York    10.1 

Knives.  Kitchen.  Holder  for   1.19 

Knob.  Door,  Used  as  Faucet  Handle   785 

Kntirkle  Joints.  Open,  for  Adjustable  Elec- 
tric Light  Fixtures   394 

Labor  Apprentir^eships,  Calendar  Estimates.  780 
Laboratories,  Portable  Power  Plant  for  Use 

in    564 

I^aboratory,  Mine,  Opens  with  Rescue  Con- 
tests   1S6 

Laboratory   Test,   Value   of   Imported  Oils 

Determined  by    868 

Laboratory  Tests  of  Mildew  Proofing  Process  693 
Lace  Making.  Sanitarium  Teaches  Tubercu- 
lar Patients    736 


Lares  for  Shots   Shell.tr  T'.qed  to  R<-tln  US 

Lacciuer,  ^'t  w  Cryaial  Sut  fact,-  L^IYlli  with..  iT 
l^Uati   and   Poor  Cumbmed.  Silo  iniprovea 

by  ■■■7TT7SS> 

Ljulder.  c'unihination   45? 


L/uhit  r,  i:x  t.  ri.-<ioii  f or  One  <' f  .........  ■  7T1 

Ladder  fur  'jn_  h;irii.  Si-lf-Suiiimr  i  iiik"   l}i 

Ladder  Ht^'itd  for  j'ai  ntint;  .  .  "  TT4 

Ladder  Himks  and  Uoxta.  Fruit  I'lrkers  hiiJ 


i'al  liters   Aided  by 


Jit 


Ladder    Stctiorial.   l^asily  Tranafornud  »lt 

Ladle,   Meltin»f.   iJartht-n ware   Va.-je   L'sv^d  to 


Make 


J0$ 


Lapuona  In  I'ark.  Rescuing  tJuttU.'<  on  Shores 

 '  '.   .  .  .  .  ...  iU 


Lake,  Artifl<-lal.  I'ropoaed  for  Afriran  Desert 
Lake  Jackson,  Yi-ilow.stone  I'ark  to  Itic-liuli;. 
Lake   Morritt.   I mprovetiu.-iUs   of.   by   C.  W. 

'ielKtT   ■  r.  ■  ■  .  ■ 

Lake.  SDortsiii.  ti  s  Hotel  Floats  on. 


571 


I^akes,  MIchiyHii    Piinip  Fertili/.er  froni.-.l. 

Lamp.  Draftsniaii'a.  Uracket  for  

Lamp,   Klectric,  N'onartmic   lt:i\s  (liven  Off 


m 
m 


Lamp,    Falling,    Snuffer    on    Wick  Extln- 
gulshes  Flame  of. 


Lamp  for  Top  Board  of  Piano.. 
Lamp  Globe,  Induction  Toil  Prod 
in    ..... 


uces  Sparks 


Lamp  'JIiiIm-    \\  .iti  r  H»-.it»  i'  .M.'liU-  fr<im  

Lamp   Incandescent.  Small  Foiintain  Oiirrat- 
ed  by  '  . 


5Ji 

m 

114 

621 


Lamp,  Ki  Tosene,  Flann-  Spruad'T  for, 


Lamj).  ^l^nlatu^e.  for  Hot  i:v«-nitm.s  

Lump,  Mlni  ra'  .Safety.  lUn/.lne  Lstd  as  Fuel 

in   

Lamp,  N'ursory,  Artistic  Sllhoii''tt<'  SlKu)c  for 
Lamp,  I'cjMitiiin  of  Arc  Li^^ht  ('.'irhi»i'..s  Slu.'wn 

.       •  •,  T ,  ■• 

Lamp  Shade  and  Carbon  Lamp,  Drawing  Ink 

Dried  with   

Lamp  Shade.  Silk  Cover  Makes  Lantern  of. 
Lamp  Shade    Steel  Helmet  as  

Linii).  Sit;tial.  for  I'li-i  lri<-  Iron  


2:« 

"5TI 


:s2 


457 

115 

T7f 


Lamp  .docket.  Doorbell  UiiiKiriK  Transformer 
Screws  Into   .  .  


Lamp  Socket,  Wireless  Telephone  Outfit 
Plugs  Into   

Lamp,  Street.  City  Experiments  with....... 

Kji  hi;i.  "'  "  ''Ic.  I^lectrii-  I'boiioKrapb  < 'om- 
Lined  with   ,    .  .  TT. 

Lamp,  Table,  Steering  Wheel  Used  to  Make 

Lamp  Wicks.  Felt  Hata  Used  to  Make  

Lamps,  Auto,  Punching  Holes  In  

Lamps,  Incandescent.  Arcs  Run  In  Series 
with   

Lamps,  Incandescent,  Tool  Removes  

Lamps,  Memorial,  for  Soldiers,  City  Erects.. 

Land  Aeroplane,  Trl-Motored.  Tests  Passed 
by   

Land.  Made.  Lincoln  Park  Adds  Annex  of.. 

Land,  Swamp,  Florida  to  Reclaim  by  Irriga- 
tion Project   

Land,  War  Department  Purchases  

Landmark.  Civic,  Old  Palm  Tree  Trans- 
planted as   

Lands<-.Mpc  Gardening — Dwarf  Trees,  Grow- 
ing of  

Landslides  on  Twin  Peaks,  Road  Workers 
Kept  Busy  by  

Languages — Chinese,  Spoken,  Columbia  Uni- 
versity Includes  In  Summer  Curriculum... 

Languages.  Nine.  Trade  to  be  Encouraged  by 
Cable  Code  in   

Lantern,  Electric.  I.,lghta  WTien  Lifted  

Lantern,  Moths  Attracted  to  Trap  by  

Lantern.  Silk  Cover  Changes  Lamp  Shade 
Into   

Lantern  Slides,  Paper  and  Magazine  Pictures 
Used  to  Make  

Lard  and  Soap,  Summer  Ski  Slide  Greased 
with   

Lard.  Glue  Bottle  Stopper  Prevented  from 
Sticking  by  

I*ard  Pall,  Oat  Sprouter  Made  of  

Last,  Automobile  Tire,  for  Garages  

Latch  for  Garage  Door  

T.jitch,  Low  Speed,  for  Auto  Pedal  

Lathe  Centers.  Test  Gauge  for  

Ivithe  Chips.  Fan  Blows  Away  

Lathe  Dog,  Gripping  Threads  with  
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Lathe  Dog,  Notches  Help  to  Ifold   B>4 


Lathe,  i-'eed  for  Itadiua  \Vurk  In 


L,Hlhe.  (Ji-.ii.^  ''Ill    uitti  _   TiH 

loathe,  GcMiniotrlr.  r  la  tea  for  Mexican  Money 

to  bfe  Made  by   «7ft 

Lathf.  Leveia  Keolaco  Nuts  on. 


_L1£ 


Lathe — Magnetic  Chucke,  Device  Increases 
Use  of   691 

Lattu'.  Screw  Cutting,  Graduatlona  on  Rule 

Mad.-  by   77  4C0 


L  berty  Aeroplane  Motor  Development  of..  881 
ULeriy  L,oan,  Adding  Machine  ReKlstorB  To- 

^  taia  or         ?   53 

Liberty  Loan  uampalgn,  Pavement  Is  Hill- 

board  for   

Liberty  riane, 


Triumph  for 


New  York-Toronto  liacn 


Lathe  l  ool  Holder,  Four  Points  Carried  by. 
Lathf  'inol.  Miilti#le  I'urpose. 


697 


m 


LIT  iraru-s,  Memorial,  World  \V  iii  \  <:ti.  rHtiH  to 

Hoiiorrd  liy...  

Library   Association    Amorkati,  Kx-Soldlera 
tu  be  i<urniaheU  i'.OQka  by....  


63 


212. 


Lathe.  Wood  Turiiirig  Tool  for.  .  137      L.lbrary  Tabic 

Lathe  \Vork    Center  Scraper  for   778 

L/auin  blnK  i>evire,  KnylLsh  Sb  1  u vards  Tewt .  .  571 
Launehiiig    Dfviro    fnr    I.i  f.  boat,    Sea  Acci- 

dents  rrcvented  by ........   886 

Launching  of  Concrete  Ship  at  Mobile.  Ala- 
bafaia  :   719 


Library  Table  atid  Writing"  Peak  Cumbln«^ 
Drawing  Table  can  be  Made 


7M 


Hill 


Library,    Uni  ver.slty 
llOh  for   


of    Louvahi,  Sub.scrlp- 


Bathing    Beach,  Torpedo 


LautichlnK- — Steamer     Slides     Into  Water 


Itoady  for  Voy.ago. 


Laundries.  Mobile,  Ordered  to  Mexican  Bor- 

der  

Lnuiidries.  riiblir.  in  Sladrid.  WlirVlliarrowa 


Ml 


Tor: 


Laundry — Clothesline  Reel  and  TiKhtt-ncr 
La  II  n  dry,    Home,    Mangle    for    Attaches  to 


-fill 


Wringer 


Laundry — Tfose.    Snap    Fa.stener.s    Uacd  to 


Pair 


- — , — ^ —  ---».*>'»**«*»^------------- 

Laundry  Machine,  Collars  Ironed  with  Hu 

man  Skill  by   693 

Laundry-— Washboard.  Mittens  Take  Place  of  s:!.*} 

L«nva  (  <iluiiin.  Volcniio  .Spnyit.''   H.:'A 

Lawn,  Automobile  Pulls  Drag  to  (Irade.  .  .  .  .  !>S 

Lawn  Mower  Traetor,  Horse  Replaced  liy.  .  25^ 


■  ■  ■  ■ ' 


ML 


Lawn  Mnwera,  Automobile  Draw.s   

L<awn  Sprinkler.  Drum  of  Hose  Reel  Forms.  . 

Lawn  Sprinkler.  Turtle  Acts  as  

Lawn  Sprinkler,  Water  Distributed  In  Half 

Circles  by  

Lawns.   Orass   Mowing   Race   Ends  Argu- 

m«»ntH  Over  

Lead.  Chalk  Used  When  Filing; 


30l 


114 
800 

266 

424 

2Sil 


Lead  Coating  on  Turbine  Blades,  Abrasion 
Prevented  by   496 

Lead.  New  Process  of  Coating  Iron  with.  .  .  .  352 

I  .i.-kI"  1 ':i  i  ti  I   I'ltJTiients  Ma<l>'  finni  Selenite.s  of  4L'6 

Lead  Ribbon.  Cut  Flower  TToldcr  Made  of..  4T7 
I..ead  Seals.  T-:iectrlr  Machine  to  (\-i.st   TiTS 


I.,e;jd.  ,'^teel  (TaTTze  Reinforcemi  tH  for. 


Ml. 


Lead,  Whltp.  Removal  of  Babbitting  Man- 

drel  Facilitated  by    781 

Leak.".  Te.-stlng  Metal  Float  for   620 


LeMther  and  Rras.s  Cementing.  Hot  Flatlron 

T'gi  d  for 


Le.atb'  T  .Artlcb  s.  <Mi  Treatment  for. 


Leather  Pelt,  Braided.  Making  of. 
Leather  from  Fish  Skins.  New  Curing  Pro- 
cess Makes   

Leather.   Goat  Skin.  Valued  According  to 


Weigbt 


795 
886 
1£2 


Leather   Production.  Marine.   Shark  Seines 
Aid 


12i 


Le.'ith'  r   ■'-'br>e   Soles.  Varnish   U.'^ed   to  Pre- 
serve 


_m 


I.,eather  Strips  on  Ricyclo  Tire.s   784 

Leather.  Waterproofed,    Scientific  Methods 

Used  to  Test   698 

Leaves,  Ink  Impressions  of   464 

Leaves.  Three  Cornered  File  on  Stick  Picks 

Up    622 

Lens   Cement,   Kmergency,   White   of  Egg 

I'wcH  ns  —  Ifil 

Lenses  for  Optical  Purposes  Easily  Dented 

or  Corroded    919 

Lenses.   Run's  Rays  Gathered    by  to  Run 

Steam  Engine   796 

Letter  Carriers.  City  without   828 

Letter,  Eight  Months  on  Way.  Soldier  Re- 
ceives   064 

Letter  Opener  and  Ink  Well,  Slab  of  Wood 

Used  to  Make   476 

Letters  and  Pictures,  Navy  Department  Col- 
lects   499 

Level.  Builders'.  Plp<>  Used  to  Make   782 


Lev'  rM.  Viif.i  on  T-atb»''  Replac  d  by. 

Lewis.  I.loyd  P.: 

f f i L'-li \vn vmen  of  the  Air.  ., 

Wh.Tt  Makes  the  Film  Co  'Round. 


41 

T83 


Life  Preservers, 

Shape  for  ....    

Life  Preservers  of  Stamped  Copper  

Life  Saving  Alarm  System,  Lake  Merritt 

Has.  by  C.  W.  Gelger  

Life  Saving   Outfits.    Park    Lagoon  Shores 

Life  Saving  Raft.s.  Ships  Form  False  Sides"  - 


_aii 


ng  

Lifeboat   t^unching   fjevlce.    Sea  Accldi-nts 

Prevented  by  .  .  . ... ........   ~ 

Llfetioats,  i'aorio,  Airship  Hallonet.s  Intlute 
Light — Arc  Carbon.  French  Invent  Novel... 

Light  Beam,  Talks  Over  

Light  Connection,  Universal  Joint  Used  for. 
Light — Electric    Lamp,     Nonactlnlc  Rays 

Given  Off  by  

Light,  Klectrlc,  \\"lilte  Pnrc.Main  Shade  for. 
Light,  Emergency,  for  Tiro  Work  . ....... ,  . 

Light — Fa<'tory  Lighting  Prevents  Accidents 
Light — Falling  Lamp,  Snuffer  Extinguishes 

Flame  of   

Light — Farmhouse    Electric   Lighting  Sys- 
tem, Portable  Bungalow  Demonstrates... 
Light  Fixtures.  Adjustable,  Open  Knuckle 
JolntH  for   


De^ 


64 

417 

729 
_&2i 


M5. 


t'.65 
624 
811 
133 

S24 


Light,  Fla.sh. 
TnTo 


Metal   Strip  Makes   Dry  Cell 


611 

739 

438 

246 


......... 


Light  for  Poultry  House.  ........ 

Light — Fountain  Pen,  Battery  In. 
Light — Guard  Irrigation  Dam  by  Lighting 

River   . 

Ligbt,  Tridoor.  at  '"^tTTftH  Kxpense  

I^lght — Lantern  on  Trap  At  tracts  Moths     .  . 


888 

907 
AAl 


Light,  Miniature,  for  Hot  Kvenirig~ 
Light,  l  artb  lea  Removed  from  Kye  with. 

LlK  ht 


406 


TTTTvTr  selenium.  Fire 


911 


224 

Light,   ReMected.   Right  Angle   for  Sawing 

illO 

Light — Street  Lamps,  Experimental,  on  City 

87? 

Light,  Table.  Electric  Phonograpli  Combined 

with   

27  ti 

Light,  Yellow.  Scientific  Basl.s  for  Popular- 

Itv  of   

862 

T.lubnKiii'^e.  Coiic'i'te  Jettie.i  Prnf.it..  ... 

702 

Lighthouse,     Tlllatiiook,     Telephone  Links 

with  Mainland  

841 

Lighthouse  Wireless,  Fog  Signals  !-!ent  by.. 

I.mbtning  Arrester.    Radioactive  Salts  I'seil 

62 

Lightning,  Concr<te  Rrldge  r>.iinafcred  bv... 

655 

I.ik;btiiiiiLr,  Fire  P.'s<roy.«  Oil  Tank  Struck  l>y 

704 

Lightning  Tor  .Ntnving  Picturi'  .'Pieties,  Huge 

t'oil   I  set!  to  .\nki'  

220 

Lightning  Power,  Improved  Apparatus  for 

Measuring   '  

Lights,  Hou.se,  Series  Parallel  Switching  for 

Liu'bts,  Pnorlv  I"'laced.  Trade  Lo.<?t  bv 
~~  R-  d.  ■ 


668 

292 

m 


Lights.   Tt<d.  AutoLsts   Kept   to  Main  Road 

with  Aid  of    910 

Lights,  Street.  Wagons  and  Equipment  for 

Cleaning  T7T  910 

IJi'tiii'M- viln*    Troe.    Battleship's  Propeller 

Shaft  Bearings  Made  of   662 

Lily  Pad  Child  Supported  by   760 

Lime  and  Sulphur,  Truck  Tree  Sprayer  Uses  565 
Limousine   Body,   Cashier's   Ofllce   of  Auto 

Filling  Station  In   694 

Limousine.  Convertible.  Becomes  Ambulance  581 
Lineman.  Powerful   Electric   Current  Falls 

to  Kill    624 

Linoleum,   Discarded.  Henhouses  Weather- 
proofed  with    779 

Linoleum  on  Auto  Mat   610 


d  by  Google 
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Linoleum,  Slate  Waste  of  North  Wales  to  be 

Mude  into    668 

Lion,  "Pershing,"  Children  Celebrate  Birth- 
day of    281 

LionesH.  Automqbllo  on   Road   Kills........  i>6 

Liont-ss"  Escaped.  Townspeople  Hide  in  Cel- 

lara  from    .  ■  .  •  •  •  66 

IvMiuui   l''irc  and  Stt.-uiii.  Curn   Htii-t-r  KilU-d 

with   ■  •  •  585 

Liquor — Haru  .stuti,  Un  the  Mi  ail  of  the,  by 

E.  T.  Bronsdon    343 

Live  atocic.  Kudzu  Plant  Grown  as  Forage 

Cur    104 

Live  8to<  k  Subway.  Caitlc  Killing  by  Trains 

Stopped  by    186 

Lizards,    SouTRern    Swamps    FufnTsK  for 

Greenhouses    724 

Loan    Subscriptions.    Panama.  Submarine 

CRrriea   •  237 

Lobsters.  Live.  Airplane  Carries  Shipment  of  386 
Lock  and  Alarm.  Auto,  Tubular  Bumper  Con- 
ceals   393 

Lock.  Auto  Radiator  Cap,  Attachments  ITo- 

tected  by    438 

Lock,  Electric,  Chest  Has  .  .  .  7i>4 

1  k    fur   A 11 1  (im.iniii-,  .sirnii   Uln^^r   I"s»'tl  lo  " 

Mnkn    2g6 

Lock  for  Blacksmitha'  Tonga.   iij 

Lock.  Notch  In  Prevcnta  I'ickltig   '^'p 

l^iirU.  r.  •I  nniirnu,  for  A ii l< I'iKihl !»■ .   6?T 

Locker,  »r''i  l!''n'  h  ('lUiiMiii  tl  .  .  131 

Lo<  k<  rs,  I'icnic  I'ai  ty,  I'asadena  l  ubllc  I'ark 

Haa  ■   7S1 

Locks  of  Cashier   Cages,   Device  Prevents 

Picking  of    202 

Locomotive,  Air  Propelled,  Is  European  Nov- 
elty   913 

Locomotive,  Automobile    Serves  Laborers' 

Train  as    748 

Locomotive.  Automciblles  Side  by  Side  Hit..  392 

I.ornmotivi--  Ciinlcr.s.  I'lant  for  Handling  427 

Locoinntive.  C'oach  la  Part  of..............  4?^ 

Locomotive  Crane,  uailroad  Track  Trans- 

ferred  with    662 

Locomotive   Crane,   Railroad   Wlater  Tank 

Lifted  by    348 

Lf)cn!n(itlvo,  Karly  Model  of  . 
Locomotive  Fire  Box,  improved.  Coat  and 

Water  Saved  by  •_•»•_•_•••••••_•_••••';_•••_•••  jjj^ 

Locomotive.  Mechanical  Stoker  Feeds  uoai  to  3»8 
Locomotive,  Military.  AUto  Chfli.'tPlff  Brcomes  324 
Locomotive  on  'lYailer.  Motor  i  ru«  k  HuuIh.  539 
I.oconiQtivQ  Spark  Arretjtgr.  Fire  Claims  Ke- 

(Uicfd    by   44 

L.Kornut  i\ «•  St.rim,  "('ooties"  Killorl  with...  38^ 
Locomotive,  Storape  r.attery.  tor  Minoa  ..  ~g 
I^n-o m o t i V o '  S t <i r a l; e   liattery.  Train  Pulled 

by   •  906 

Locomotives.  Central  Drying  House  supplies 

Sand  to   906 

LocomotlveB.  Roumnnia  Looks  to  U.  S.  for 

New   Siipiily   of    ■  ■  ■  .  •   

Locomotives,  Scuttled  Ship  Raised  by   71 

I^ocust.  Seventeen  Year.  Intt-restinir  Vi.sitor  1S8 

Lodf?p  Emblem.  Valuable  Jewels  Cover   40B 

I^ojf  Cabin  as  Offlce,  Real  Estate  Man  U.<«e8.  896 
Log  Cabin.  Brigham  Young's,  Greek  Style 

Shutter  for   90 

Log  Cabin.  El  Paso  Red  Cross  Chapter  Oc- 
cupies   

Log  (^nhln  Tomb  of  Trapper.   814 

Log^iTiL'-  Tr.iin  i;iiTiM\v.'ty  Sniasli  T'n  258 
l.rf>gs    I'.'nnboo.  Si  rvo  Instead  of  iliiokrt.s  fn 

Hnwwilnn   Islands   760 

LoK.s,  Motor  Truck  Trailers  Carry   »l'4 

Loes  on  Chute,  Fire  Caused  by  Friction  of.  8^2 
Logs.  Sunken.  High  Pressure  Water  Streams 

and  Compressed  Air  Raise   278 

Looking  Olas.s.   Rigid  Frame,  Changing  to 

Tlltmcr  Type    296 

Loom.  Hand,  for  Invalids    64 

Lota,  Vnennt.  Wild  Klow^t^B  Ift  rtMUtIfy .  . .  .  .  Sfi4 
TiUtrenpe  Carrier  on  ^iUleca^  of  Motorcycle.. 
Lumber  Boom  at  New  Orleans.  Constructing  fi41 

Lumber,  Cheap.  Park  Gateway  Made  of   297 

I^umber — Dodging   Freaks    and    Flaws  In 

Wood,  bv  Brandon  Tracy   81 

Lumber  Jacks,  American.  In  French  Forest, 

"Gravy  Trains"  ItuBh  Food  to   250 

Lumber  Mill,  Tnte rnational.  Payment  of  Duty 

Escaped  bv    869 


Lumber  Raft 
ijumoer  Tract 

Opens  Up 
Lumbermen,  I'neumatlc 

Augcra  Used  by  7 


Shiplike.  Towed  Long  Distance  MO 
t,  l^rojected  lU  Mile  Railroad 


Motors  Operate 


13 
-III 


Machine  with  Adjustable  Hob  Spindle,  Spur 
Uears  Cut  by  

Maelune  Slioi)  .Sniallt  st,  I'l^  Help  in  War.. 
fllagazine  and  i'.tpcr  l'ti-iurt"a,  Laiiii  i  n  SUdea 


42( 
71 


Made  of 


Magic  Squares.  How  to  Make  

MaKnealum  I'iatons,  At  ropl.anes  Fitted^  with 
Magnet.  Figures  in  Toy  'rheater  Movtd  by. 
MEKiiet    Tn    Broom    Handle.    Tacks    I  'ickid 


Mi 


878 


I';  I 


L  p  by 


Magnet.  Lifting.  Discarded  Shells  Lnloadtd 
by   .  7.    . 


Magnetic  Chucks,  Device  Increases  Use  of. .  691 
Magnetism  in  Power  Pulleys,  Belt  Slipping 

Prevented  by   376 

Mahogany  Furniture.  Antique  933 

Mall.  AnarchlHts'  iioniba  Sent  through .....  .  6t 

Mail   I'.aKH,  Aerial.  Net  on  Roof  of  Federal 
Building  to  Catch   S06 


Mall  Boxe.*),  New.-jpaper  and  Package  Rack 


Mall  Boxes  on  Bu»;Ky  Wheel 


122 


611 


Mail  (\arriers.  Aerial.  First  Year's  R»  (  Qrd  of  -40 


Mail  farriers.  City  without. 


Mail  rouchea. 
Seals  for 


Electric  Machine  Ca.st.s  L«  ad 


Hi 


Mall,   Registered.   Accepted   for  Turkey  In 
Europe  and  Turkey  In  Asia.  $1 


Mail  .s.'i  virt',  .Ai  rial,  bciwi  i  ii  L'.  S.  and  Wo.-'t 


Indies 


Ml 


Mail  .Servlie,   Aeroplane,  Same  a>>  Railroad 
Service" 


MHiniii:i.--^t  (if  Farragufa  Ship.  Church  Lawn 
to  be  Adornetl  with   


ill 


Malaria — Mosquitoea   I'alnted   to  Dftcrmine 
Flipht  of   .  ■  ■  ■  75t 

Malt  and  ,<u.  ,  t  l'<i(atOfs,  .^irup  Mml.-  of....  7m 


Man,  Alc'clianical,  Slnp  T7i  I'urade  I'ullcd  by.~ 
Mandrel,  BaiihlttinK,  White  I>ead  Facilitates^ 
Itemoval  of 


6S1 

9:7 


Mangle.    Electric,    for    Wringer    of  Home 
Laundry   

Manila  Rope.  How  to  Test  ■  

Manual     Training — Miniature  Aeroplanes. 

ItovH  Make   

Manure  lA^)adcr.  Rotary  Pitchfork  on  

Mainisj-ript.'*,  Valuable,  Collodion  rreserves. 
Map  Makliip^^  Triple  ramera  for  Aeroplanes 
Mail  of  Highways  of  the  Air  for  U.  S.  and 

Canada  

Map  of  Cnited  States.  Mechanic  Embroiders 

on  Linen  Flag  

Map  on  Billboard,  Motorl?»t.'<  Aided  by. 


2S0 
861 

TT5 


244 


117 
382 

-m 


Mu|i,  rer.^binK'.^.  NatltJiial  Museum  l>i.splays. 
Map,  Relief,  l{esouri-es  of  Texas  .Shown  on.. 
Map  study,  Ti'poKraphlcal.  with  Moving  Klc- 
turea 


48» 


M.Vp!   U.  .s.   I'liotoprapha  T  by  Aero- 

planes  to  be  I'.ged  1  n  Mak  1  n g .  .  .  .  .  200 

Map.s.  Aerial  I'hotoKraphi  rs  \\  ill  .Ma K^* .  . .  . .  -74 
Maps!   Topot^rapliical.   Making   of  Requires 
tinrd  Work  .—  731 


Marble  Finish.  Imitation,  Candle  Smoke  Pro- 
duces   

Marble,  Wood  Rn.sp  or  Coarse  File  Used  to 

Chip  Oft  

Margarine  by  Government  Formula.  British 

Factories  Make   u:  

Marine  Work.  Cement  Containing  Gypsum 

(iood  for  •  •  • 

Markers.  .Mr  Craft.  <'ity  will  t'oni^trtlft 


314 


2S8 
278 

77 


Martyrs.  Belgian.  IMiiiiu 
Mascot  for  Auto,  I'.enr  (  no  a.« 


Funeral  HoAorS. . .  568 


Mask.    Gas.    War    Veteran    AspnyM.ttea  In 

Testing  •  .  ■  ■  •  • .  .  •  •  ■ 

Mask.  Gas.  Woman  JJons  to  l  eei  em  inns  

Masks.  Army.  Deadly  GaH  Made  HHrniless 
hy  Ahaorncnt  in" 


91! 
t«3 


684 


Masks.   Criminals  Inspected  by  Detectives 

Who  Wear   •  ■ 

Masks.  Iron,  Crews  of  French  Tanks  Guard- 

Masnn^Jars' in' Hot  Water.' Tongs  for  Han- 
dling   


9* 
78 
276 
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MaHt  for  ^^^^f•le3s.  Concrctp.  Wall  of  Peking 

Toppog  \vith  rrrr  ss? 

Ma-st.   <Jliint,    Wirclfaa  Itepaired   by  Steeple 
Ji^^k  on   .TT7T  400 


Mat.  Dour.  Uoycott  of  (Jorriian  dnotlw  Advo- 

,  '  -yyii  by        Ml 

Mat  r>r  Auto.  L-inolt-uin  Kiveted  on   610 

Mat,  /Jrasa.  for  t  :ard>-t».  r   611 


M.-iti  h  II'-  Mosh  l  acd  as  Scratcher  on  305 

Match    ilnx.s,    Siifety,   Inexpensive  Coatinj^ 

founu  rur   810 

Math-  ui;ii  I.  y     .Vriicricati    Suldicra    ."^tud^'  In 

'i'Trnan  .Si-hMoi   llulUlintr   .  .7"  749 

Mathc-niatics-^.Sinn)le    Charta,  Mathfmatlcal 

Ktiota  Lriticd   by   193 

Mathematus — To  Divide  a  Mixed  Number  by 
TWO    938 


Mat  hoinaU(  i;ui>'.    t  in,  -.-^ult  d    i)lij»-ct  SnulirU 


Mattings  WainscotinK  Made  from   945 

Meals    Warm,  to  Guest  Room  In  Insulated 

Rack    256 

Measurement,  How  to  Take  When  Obstacles 

Intervene    635 

Measurements — Body    Dimensions    Used  In 

Measuring    952 

Mechanic.  First  Aid  Kits  for   936 

Medal.  General  Service,  Britain  to  Distribute  627 
Medal,  Peace,  Treaty  of  Versaillea  Commem- 
orated by    368 

Medal    to    Allied    FlghtinK    Men,  France 

Would  Award    699 

M««j»»la.  "Victory.'  fur  A nierli-.in  .Soldi  ra..  IK 
Medlcml  Coll,  Handles  Contain  Battery  for. .  SO 
Mefcaphone-Telephone,  Trapshootln^  Referee 

Uses    29 

Mettins:  Ladle,   Earthenware  Vase  Used  to 

Make    606 

Memorial,  Bowlder,  to  Newspaper   761 

Memorial  Kufldinf;s  for  World  War  Veterans  713 
Memorial  Diplomas.  France  Adopts  for  Hon- 
oring Dead  Soldiers   720 

Memorial  Drive  for  Roosevelt  National  In 

Scope    366 

Memorial  Building  for  Jllinnis  1"  PInnn'      .  649 
M»»moriRl   in  Concrete  Basin,  Water  Sur- 
rounds   91 

Memorial  Lamps  for  Soldiers,  City  Erects...  691 
Memorial  Monument.  Cuban  General's  Mem- 
ory Honored  by   393 

Memorial,    Oak    Trees    Planted    by  Seven 

Brothers  Are    663 

Memorial.    Rhelms    Cathedral  Restoration 

Planned  as    486 

Memorial.  Soldiers'.  Chlcatfo  Plans  Stadium 

to  He    .........  . .  . .   273 

Memorial    to    Rooaevolt,    Forest  BlolOKlcal 

Station  to  Tip  17777  2RR 

M'-morlal    Tow.r,    World's    Highest.  Pitt.s- 
biirgh  t'latTs" 


Memorial    War,  Anrlent  Princeton  Hall  Jlo- 

modf I'd  r\H  ■  ■  ■  ■  

Meniori.l1.   War.   We.Mttnin.^ter  to  be  Traiia- 

for m«  d  ng  ■  .  

Meniorial— -Windowg.    Cros.sea    of  Light 


Form'^fl  by  Tlliimlnnted 


Memorials  to  James  Watt,  Scientists  Plan...  590 
Men.  Arkansas  Canning  Clubs  Arouse  In- 
terest of    191 

Mending  Tissue,  Cementing  of  Leather  and 

Brass  with    766 

<^nsiirgranhv" — A  Photographic  M^-thod  of 
.'^tudyintr  I>.  formitio3.  bv  Kobt  rt  H.  Mnul- 

ton    ■■         ■      .••  361 

Merchandlne  Transportation,  Hydraulic  Tube 

to  he  Used  for   648 

Merchant    Marine,    America's,  Quadruples 

during  War    704 

Merchant  Marine  Students,  Training  Ships 
Manned  by    697 

BfrnMrv  rnnfa<'t.  Rolav  y^witcb  with   9r>8 
f'rrv-'^o-P.nnri'l.  A>^roii]aTie  L,and!»  on   Fi.?7 

Me«h  Tlntr.  Vanity  f^nso  ronroalfd  in   ^I^R 

Metal  TN'Ht.'*  Seamlf-SH  rost  T>ess  Than  Wor-tl  .'^j 
M»ta1.     Fii°i>d<'     roiiling    of    Gun  Barrel 

5»t"'^>r"d  (■vT'-jjng   ."77  lfi7 

M»tal.    r>'>f-a»fr    Prodiioes    Crvstnl  Piirfacn 

Efre^-t   ..■    77 

M»tal.  Molten.  Ppecial  Car  Body  Carries  and 

T>o«rs    167 

Metal  .ghpnthiotr  for  Hon.nes   ST.S 


Metal  Turning  without  LUh.-   609 

Metals.   Aloltun.   Device   I'r>.veiits  t).\idation 
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Muzzle.  Horse.  Hanging  Basket  Made  of....  29S 

Jfall  Brush  for  One- Armed  Person,  Rubber 
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i^slablisli  on  Streets   728 
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N»-Kro  Tiiwn  i;xcliislvo  Virginia  HulUls....  H> 
N»  ighi>orliond   Hoiise,   Wotncn  itaisi-  i- unas 

to  Huild  .588 

N«t    on    Uoof   of   K<ileral   Building.  Aerial 
Mail  lilies  Dioiipfd  in   506 


Ni  tH.  Hu>c''.  l'i)-:i  on  Hunters  In  Pyrenees  I'ae 
N«'is.  .^uijai-  iUojt  I>o:\'ls  i:<-iii<i\ .d  by  Crane" 


891 


196 


Newspaper.    American     Soldiers     in  Russia 

rMil)lish    710 

Newspaper  and  Package   Rack   for  Apart- 
ment Houses 


Newspaper,  Borrowed  Acetylene  Keeps  Go- 
ing. 


797 

219 


Ne\VH|>wper    T'owlder  Is  ^Tl  tiioilrtl  to. 


N'l-wsjiaper  In  Shortli.and  for  Indian.«». 
Ne\\  sn'i  p'-r,   Kay.or  Stropiu'd  on'. 


s\2 
"TTFB 


Ne\v>=pa|M  r.  Holled^  Coat  Hanger  Made 
Newspapers,  American,  Airship  "R-34"  Car- 

rles   

Newspapers,  Kindling  W"ood  Made  of  

Newspapers,  Rack  for  Collecting  

Nickel  Pointed  Soldering  Copper  for  Alum- 
inum Work  

Nickel  Polish.  Banana  Oil  Preserves  

Nickelplate,  Kerosene  or  Gasoline  Good  Pol- 
ish for   

Nipple  Tap.  Wire  Wheel,  Old  Spoke  Used  to 
Makft 


619 


674 
294 
637 

299 
465 

310 


Nitric  Acid  and  Water.  Steel  Colored  Blue 
with   

Nitric  Acid,  Leaking  Radiators  Repaired 
with   

Noise  Ahsorher.  Rubber  for  Auto  Doors .  .  . 
Novelty.  Mathernatirnl.  Object  with  Only  One 

SIdi-  Ts   


615 

477 
442 


779 
101 


Nozzle.   Air,  Carbon   Removed   from  Cylin- 
ders by   

Nozzle  Anchor.  Firemen's  Plares  Filled  hv 
Numismatists,  American,  Peace  Medal  Struck 

Off  by   

Nursery  Lamp,  Artistic  Silhouette  Shade  for 

Nursery  Table.  Blackboard  In  Tray  of  

Nnrs' rv.   Theater  Provides, 


3fi« 
916 
920 

Nurs.  r\ man,   Glass   House  on   Wheels  Con- 
yen  Iftii-e  for    4S4 


Nut.     Urass.     niid  Tw 
Lighter  Made  with. 


r«rinles.  Giparette 


21* 
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NutB  Dropped  in  Auto.  Greased  Stick  Ite- 

moveg    449 

Nuts,  iiexugun,  AUjualaulu  vv  rencn  lor  aiv 

Nuts  on  Luiht!,  Levers  Keplace   136 

Nuts,  i'llers  lor  Turnlnti   7l6 

Oak  Trees,  Seven  Brothers  Plant  as  Me- 
morial   563 

Out  Sprouter.  Lard  I'ail  Used  as   616 

Oats,  Slioes  Stretched  with   447 

Observation     Cars,     Yale-Harvard  Races 

Viewed  from    192 

ObtiorVHiioii  TowtT.  Fire,  la  High  Point.....  428 
ObfecrNulion    iowci".   Flt/riila   Luuips  Indian 

^-itn  11  Mull  lid  aa   91 

OhNti  V(  1.^.    iLiiiiinK  Aerial,  by  Perclvai 

Jack.soti    113 

Ocean,  Age  of  Estimated  at  90,000,000  Years  7i7 
Ocean,    Atlantic.    British    Dirigible  Makes 

Pioneer  Hound  Trip  Over   326 

Ocean  Beach,  (Jld-Fashioned  Stiles  Olvc  Ac- 
cess to    37 

Ocean  Bed,  SalvaglnK  Submarine  Explores. .  482 
Ocean   Bottom,   Dredge  to  Hunt  for  Dia- 
monds in    637 

Ocfatt    l!r<-.iktT8,    Holes    Save    Board  Walk 

fr.)tn  ■  —  260 

Ocean  Ciirionttj.  DatiK'  Ttms.  Ou-mical  Tests 

Spot    266 

Ocean,  Explosives  UHed  to  Sound   ^26 

Ocean  Flight,  Atlantic.  Entries  Meet  Crown- 
ing Mishaps    864 

Ocean,  Float  inp  Seaplane  Bases  on   847 

Ocean  Llherw.  Oil  tO  bc  Burned  by  60> 

Ocean  I'ort,  I'lans  to  Make  Detroit  an .....  .  bll 

Ocean   Sewer.    Success   irollows   jii'auure  in  ~ 

I^ayiriK    174 

Oiiiinutt-r.   Hul).  New   Drivint;    Metlunl   Used  ~ 

f'<r    204 

Oiloi oiiieter  Chemical  Ddors  in  Air  as  Warn- 

— .^Ignfll.t  in  ^^^nt■H  Testotl  by.  .  tt.  386 

Oil.  Air  J 'r<  .s>ur  <■  I  'lirn  s  from  liarn-l.  TVa 
Uil    and    iiubber.    Waterproof    I'aiiit  Made 

from    730 

Oil,  Blocks  on  Feet  Protect  Sh»)es  from   886 

Oil  Itorings,  Texas,  Geologist  Examines  for 

Valuable  Deposits  in   89 

Oil  Burners.  Fro/.en  Coal  in  Cars  Thawed  by  632 
Oil  Burning  Furnace.  Heating  Expense  kie- 

duced  by   ■ . .  437 

Oil  Burning  Bubmersibiea  may  Alter  British 

Navy  . . ... .  ■    828 

Oil  iMalmw,  Filing  in  Mexico   120 

Oil  Cooler,  Auxiliary  Condenser  Used  as  on 

Steamship  "Anoka"    739 

Oil  Filter.s  f«'>r  <;arage....   296 

Oil  Lands  ifi  Mexico,  Uevelopnient  i»f   896 

Oil.  Limpid  White.  Double  Size  Flax  Seed 

Yields   67fi 

Oil.  Ocean  Liners  to  Burn   809 


()i  ,  I'lii  fxil  to  Apply  to  Typewriler   775 

(III   ri.iiit  ill  .Xriy.on.'t.  Fire  i'.stroys   46 

Oil  Sonk<<l  Sawdust    Mo.squitu  l..Hrv;i'  In  Uice 
I-'ield.s  I'l-titroycti  by .  ■  .   752 


Oil  Sprayer.  Two  Tin,  for  Streets. 
Tank.  Coner'  te.  1m  I,eak  Proof. 


mr 


  404 

.    230 

Oil  Tank.  Fire  from  Lightning  De.strnys   704 

Oil   Tank  Ship.  Lttrg.st,   Oil   Itapidly  Han- 
dled by   ■  ....   ■  ■  .  ■   404 

Oil    Tn'^Ws.    BlaTing.    N*,>w    York'.s  Greatest 

Fire  Featured  by   650 

OH  Treatment  for  Leather  Articles   667 

Oil.    Valuable,    from    < 'oeklelturs.    by    S.  It. 

Winters    859 

Oil.  Village  in  Ohio  Transformed   by  Dis- 
covery of    496 

OH.    Wnsle.    rit.9    beneath    Railroad  Track 

Pt  .1.    336 

Oil  W  ell.  M.  xl.  an.  Ice  Cavf   666 

Oil  Well.  Roaring  Torch  of  OH  Gas  from...  689 
Oil  Well  Throttled  after  Six  Day  Struggle..  718 
Oil   Wells,   ifouses  in  Texas  Villages  out- 

nu"'berr-f1  !iy    .  .  401 

Oil,  Wood.  Lack  of  Machinery  Restricts  Chi- 
nese in  f)utput  of   846 

Oilcan.    Flexible   N'ny/le    Mea.otin'.  Strainer. 

and  Funnel  rombined  In   439 

Oilcan.  Flexible  .dpout  on   913 

Oilman.  Funnel  Made  from   769 

Ollrnns.  Flexible  Steel  .<^no'its  for   749" 

Oils.  Tmt>orte<l,  Laboratory  T.  sts  Determine 
Value  of   868 


Oilstone.  Circular  Stone  Made  from.........  786 

tjilstonc.  iJianeu.  Caroorunaum  I'aper  Used 

to  1-  laltLn  ■  ~  149 

Oieuniurgarine     by     Uovci  ntin.ni        oi  iuuia. 

i^ritisli  Factories  MaKc   278 

O'.Nell.  Lydia  M.  P.; 

Brain  Bovver  ("Poem)   678 

Steel  (Poem)   28S 

Onions.   Woman  Dons  Array  Gas  Mask  to 

Peel    902 

Opener,  <-'an    i"^:>sy  Ol'erating   799 

Uperaliiig    TabK-  for  ituKa...   Sg4 

Opossum,  Live  Bail  Trap  for   791 

Orange  or  Grape  Fruit  Cover  of  Glass   754 

Orchard  Ladder.  Self-Supporting   136 

Orchard,  Old,  Transplanting  of   777 

Orchard,  Strange,  in  CaAon   428 

Orchard  Trees,  Fertilizing  Cartridge  Breaks 

Soil  for    282 

Orchards,  Fruit,  Whirling  Spia.ver  for  t>.io 

Orchards,  War  Swept,  French  Replanting. . .  252 

Orchestra  "Gun,"  Foot  I^ressure  Shoots   249 

Ore.  Mine  Owners  Buy  Aeroplanes  to  Carry.  116 
Ore  Smelters,  Iron,  Planned  for  Dutch  East 

Indies    744 

Organs,  Two,  In  Movie  Houses,  One  Organist 

Plays  Simultaneously    916 

Oven.  Dutch,  Directions  for  Making   786 

Oveti,  ''(>x.  iJevice  (.'ontrdla  Gaa  .Sup;>ly  of  .  .  434 
0\<n.  Ther:t pen 1 1'-.  Human  Ill.s  >'ured  with..  414 
« )Vi  ri    \\"armin^c,  iii   I'lir iiriee  .  945 

Oxidati(;n    of    Molten    Metals,    L><  vice  I're- 

vents   ■  ■  ■   E17 

Oxyacetylene  Turrh,  Ten  Ton  Safe  C^it  Lp 

With    . .  ■  ■    ItA 

Oxygen — Mine  Rescue  Apparatu.s.  i;ur<  au  of 

Mines  Designs   866 

Oyster    Farming    in    Washington  Waters 

Creates  New  Industry,  by  L.  W.  I'edrose  211 

Package  and  Newspaper  Rack  for  Apart- 
ment Houses    797 

Parking  Box  for  Stuffed  Blrtls   191 

I'aj^kiiit:  t'a.sea  for  lOu  1  ope.  K itchen  Cabinets 
Made  (.if   37S 

I'at-king  Fragile  Articles.  Rubber  Hose  Used 


In 


Pad.   Warming,  lllei-trio 


..  6rtS 


Paddli'.  .Iun)i)inn  lilock.s  Movfd  with 


1 1 1 1 1  ■  t 


638 


_  '1  

'li.-iir  I.i-K.  l-'!oor  I'roterted  t)"y" 
111  .^k.il''  ■'-^ir.riT  ^ 


69 


61'0 


_911 


I'age  I'all.  L'ot.H  and  l)a.-<lu.s  r.^^ed  a.H   486 

I'ail  and  Funm  l,  < 'omliiin  il.  for  I'.oat   313 

Pall  \\\ih   Valve  r.ottoin.  I'ost  Hole^)  Bailed 


with   

151 

Pail.'<.  •"'oTHTt  t.  ,  FlowerpotH  Molded 

in  

124 

Paint,  Asphaltiiiii,  .Auto  Engine's  Finish  Re- 

461 

Paint  on  (Mothe.s.  Chloroform  and 

Blotting 

127 

T'.iiiit  on  Mci.il,  Tlow  to  I'Lomove.... 

i'Mlnt  I'ot-x,  ilaiidU-  for  ( '11  rrvlng.  .  .  . 

t3» 

Paint.   Hare   Elements  Discovered 

Suitable 

426 

Paint.  Staircase,  How  to  Coat  with. 

462 

Pnltit,  Waterproof,  Oil  and  Jtubber 

Used  to 

730 

Faint.  W'iiite.  Fartorus  M.-ule  I,l^;bt^■r  by .  .  .  .  7.';9 
Palntbrualie.-^.  W'axe<l  r.apet'  K  eep.s  Soft.....  767 

Painter,  Hermit,  Seashore  Cottage  of   732 

Painters    and    Fruit    Picker.s,    Hooks  and 

Boxes  for  Ladder  Aid  to   4  50 

Painters,  Lndder  Head  for   774 

Painting,  -A ni.  rtcan  soidicrg  stuay  in  uer- 

man  .^«  lu)oi   i;iilldlng   .  .TT.  749 

.  Pnintlnt's  of  Art^.^t8.  Flax  Seed  Yields  Lltn- 

pid  White  Oil  for   676 

Palm,  Aren.  Submarine  Cable  Covering  Made 

from  Fiber  of   :<<57 

PnliTi.  Broonis  Mride  f  roni  T>  a  ve."  of .  .  4:^4 

Palm  T..  af  l--an.  Flowera  and  Ilihl.on  Trim  5'.M 
Palm  Tree,  Old,  Transplanted  as  Civio  I^nd- 

m.ark   ...  ■  ■  ■  ■  ■   Hi 

Palms,  Moving  Picture  People  Plant  Barren 

Isle  with    866 

Pamphlet."*.  Government  Instructions  on  Ac- 
cident Prevention  Given  In   385 

Pan,  Milk  Drawn  from  Bottom  of   315 

I'anama    Canal    Zone,    Preeji.st    Roof  Con- 
struction on  Pier  In   832 

Panorama  Pictures.  Ordinary  Camera  Takes  293 
Pans.  Enamel,  Leaks  Repaired  In   463 
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If 


56 


11& 


..Paper,  Aeroplane  Gilder  Made  of  

Paper  and  Paraffin,  Waste,  New  Procesa 
,  8alvag:ea   

Paper  rartridKC  Shells  Used  to  Hind  

l-ain  r  Clip  aa  K»  y  Ring  ...............  . 

r.'!*^'^r  '^^!!^\^^  .'^■^'"'."'^ /^"/V  Metal  Stripa!!...! 
I'apt  r  '^'llps.  Celluloiii  Wliidowa  FufHt-iietl  in 

Auto    "1/'*'^    ^"'1^^    •  •  •  ■•  •   

Pap.  r     rorruKatocl.    Toula    Prevented" "  f?^^ 

itutjtiriK  by   77  770 

Paper  i>rlnkin>f  Cup.  Wlro  Stand  for!.!!!!!  l>69 
Paper  Knvclope,  HaiHllc  and  Flap  FaHtuTie? 

I'itpt  r,  Fiber  of  iiaoi»ab  Tree  1'S(m1  to  MaUo!  203 
I'Hpur,  |ir<aae  Curi  Suliatltutt-  Made  of...!!  782 
PniTef    llangiis — Wall   Paper  Borders,  Ciil- 

— \'"g  out     

Paper  Mill.  Mnglc  Meetmniam  HaiulleH  Coal 

" <^  A n h ea  in   .■...!.!.!, 

Paper  iaolda.  Concrete  Test  Cylinders  Mado 

in  

Pgppr  i'luiiioKraph  DiaphraKtna  !.!!!!!  16S 


146  i'tanut 


AM 


Mi 


Mi5 


I'aper    i'o.'^tat^e  Manip.  1  .v.-  i-oiiiid  fur 
i'ap.  r  I'ulp.  Yellow  Pine  Chliia  Uaetl  to  Malte 

Paper  Kiveterand  Punch,  (  oniblnation  " 

I'RptT  ■Sheller.s  for  Flowera  !!!! 

P-U"-r  -Strip  Uurnnied   Sturdy  Parri-l  Mailo  «'i'f 


•AM 


I'Htier  Tire  for  Mot«;r  'I'ruc k 
T 


Metal  Tread  on  f»i)8 


r 


r.  \\  axed,  l'air>n)ru8he.s  Ki  pt  Siift  Ii.v7. 
per,  Waxed.  I'aratlin  and  I'lilp  Keolainied 


r67 


from 


Pai'er.  \Vet.  a.s  I-'iiuntain  Pen  \\  rein  li ! . 
j  .ip'-r,  White.  Keyholes  Made  Vi.siblc  by 

i  atwr,   \\  rapping,  ilolder  for  77 

I  apier-Maehe  lU-lic  f  Map  of  TexRH....! 
I'liraehute,  I'ropeller  and  Huddcr  on.... 


JULS 


JIM 


JUii 


i  fttade,  "Ace  of  Acca"  In.  Floral  Acro|)luii« 


tion  Arniy  Float  In  

Parade,   '••i^  Record  Shown    by  Sheil.s  Car- 


ried  on  I'  loat  in 


Parade.  Indu.itrial. 


i'romoted  bj 


-hip  by  Truck"  Idea 


ParafUn  and  l^per.  Waste/ New  Procesa  Siil- 
Tages   ..... .... ............   7.  .  . 

Paramn   wncl   Pulp   ItVelalmed   from  WaxnJ 


I 'a per  Waste 


Paraltln,  t-'lowera  Pro.served  In. 


Jil3 


rarattln.  S<)lid,  l'«'-d  In  Facial  Operatlona. .  ■  r>08 
rareei  ro.st,  Addreaaea  Inside  I'ttckaj^ea  Ad- 

vised  for  •  •  "   03 

Park    Bench,   Jmmovable.   of   Concrete  uml 

>tePl   —  Tfifi 


I'ark.  Canadian,  Free  Hot  Water  Supplied  hi 
Park,  Central,  Seaplane  "NC-4  '  Exhibited  In 

Park  Gateway,  Cheap  Lumber  Used  for  

Park  LaKOona,  RescuinK  Outfits  on  Shores  of 
Park,  Lincoln,  Annex  Built  in  Lake  for.... 

Park.  Public,  Picnic  Party  Lockers  In  

Park,  Small  Town  Realizes  Possibilities  of, 

by  O.  Vestal   

Park,  Yellowstone.  Jackson  Lake  to  be  In- 
cluded in  

Parks.  National,  Automobile  Service  between 
Parrot  and  Cockatoo  Industry,  by  J.  E.  Hoks 
Parrot  and  Uncle  Sam.  Phonograph  lU'cords 

Carried  by   

Partition.  Movable,  for  Delivery  Truck  

Paste.  SolderinK.  Dipper  for  

Pa.stpboard  Fish.  Oil  Prop^-ls  

Pasteurizer,  Bottle  Milk.  Triple  Use  for  

Patrol.  Innuenza,  Camels  Carry  Food  to.... 
Paul,  George  F.: 

Coal  Stored  under  Water  In  Vast  Pit  

Demoblllzlnsr  the  Camels   

Subway  Line  In  Madrid  to  be  Opened.... 
Parem^'nt.    Asphalt.   Cobblestones    Used  ns 

Base  for   

Pitvement.  Billboard,  Liberty  Loan  Campaign 

>  wea    .  .  .  •  •  •   •  •  •  ■ 

Pavemont.  Wooden  Ttlock.  Kalnstorm  Swells 


6:14 
337 
297 
524 
888 
761 

819 

324 
2G4 

707 

921 
7r.r. 
612 
7!'« 
843 
266 

887 
K46 
696 

918 

68 


and  .TiiTiiMes 


Pavetnent.",  HN  sting  Tirill  Cuts  Saniple;!  frrini  S72 

Hav  H.dl  I'lan  in  Theater,  I'ol.'^lievi.'^l.q  MalTe  ~ 

Failure  of     ."413 

Pface  (Conference  DelcKation,  German,  Cor- 

rar  Confines    17 

Peace  Conference.  Ink,  TTnbleached.  Sent  to.  2 
Peacp  Medal,  Treaty  of  Versailles  Commem- 
orated by    368 

Penr»-   Treaty   of   Interest    to  American  In- 

ventora    634 


1  eariw,   i  ripe 


Stand.  Automobile  Disguised  by 

YTeida   !  ■ 


m. 


Ai4 


1  eoai,  .Aiuiiimuni,  Aut<jinobile  Foot  Throttle 


operated  by 


I'euul,  Auto,  l^ow  Speed  Latch  for   461 

l  eudlers  in  Spanisu  Cities,  i-ine  Cones  Aoi*i 

for  Fuel  by   349 

Pedroae.  L.  \N'.: 
Marathon  Caiioelat  Makes  Daring  Trip...  661 
oy.ster    i-.irtiiinb'    In    WaahlngCon  Watera 

Create.s  .New  lnduati\   7...T  211 

I'irales  of  the  Silver  Main   882 

The  Lure  of  the  North  Pacific   333 

Pen.   Drafting.  Dotted   or  Full  I^lnes  Ma.d« 


with 


Pen. 


Fountahi.  Huttomle-sa  rocket  lor. 


-LAI 


Pen, 
Pen: 


Fountain.  Illuniiiiatin>t  liatterv  in7 


"F'ountaln 
Huling.  Two 


with  Double  I'otiil. 
Line. 


Pen,    l  yy.  writer  Oiled  wftK^ 


I'encirciip  on  Coiiili . 
Pencils  aiiU  Pena,  Holiler  for. 


m 


j-J      I'eiiholder,    (iold.    SchoolKlils  Ciivi 


ll& 


premier 


Penholdi 
Tc>ul3 


f.s.  jjoiie.  t'onvict  Carves  with  y'rude 


_22St 


Pennuinship.  Latest  Style,  Ancient  Art  Re- 
vived by    709 

INnnles.    Two,    and     Krass   Nut.  Cigarette 


PiKhter  Made  with 


Pens   and   PeiuiLs.    llold<r  for. 


219 


Peranibulator.  S<  te.  ti.  iL  fi 


I!abv. 


Jilii  ...   

i'erch.  Paited!   Wild   iiird.s  Attrai'ted  by." 


311 


Perfume  for  Air  (jf  Itoom.  l-'an  I  >i.'<tribut"e9 .  . 
Perfumes.  Flowers  in  Home  Cardeii  Uaed  to 

Make 
I  'er  111  1114 


TT5 


307 


  ■'-■tiirax   I'.'-eil  to  Maiiufuctui  <•   lin 

•cin"la  and  Itoof  Carden  on  Carage   110 

684 

115 

90 

.      .  .... 

rert.scopi  s,  Uille,  I  ;i>\ eminent  to  I'ut  on  the 

Market   880 

I' lioiHiK  r.nph,    Peer    Keg,     Window  Display 


Pergola,    Concrete,   Hotel   < !  rouiid.4  Adorned 

with   !...!■   

Perk'ola  IwittaH'  e,  Ijinl  Cag»  a  in 
PertTt 


WrouKht  In  n,  on  Capitol  Hulldlng" 


Ciri.iuiidfl   at  WashiiiKt"!! 


Peri  Hc  ope  Is  F  very  day  Utility" 


F 


a  t  iires 


Phonogrnph   P'iaphragm.s  of   Paper ....... ..  158 

Phollo!^raph,  i;ie(!tric!  Table  I..anip  Comblnea 


with 


f'honopraph,  Fireman  Ituilda 


.............. 


27S 


Phonograph,    Miniature,    Parrot    and  cncic 

Sam  Attached  to. .  .  . . .  .  .  .  .  ..  . ...  .  .  •  •  •  •  •  ."T  921 

Phonograph  Needle,  Loud  and  Soft  Tones 

Played  with    436 

I'honograph   Needle.  Loud  Toned,  Uaed  for 

Soft  Tone   316 

Phonograph  Needles  Fiber  Cutter  for.  ...  .  319 
I'honograph.  I\cw,  constant  hpeed  for  Rec- 

ords  of    918 

I'honograph,  Player  Piano  Case  Contains...  37 
I'honograph  Record  on  Holder.  Paper  Sings 

Tune  When  Weighted  Ann  I.*  Swung  on.  440 

I'bonograph.  Record  Repeated  by.  496 

I 'lir^iiourai'li  Pf  fords.  Carpet  on  lUock  Cleans  :ui6 

I 'iionoKrai>h,  .'^ofa  Arm  Cnnce.i  Is   .  .  .   Vn4 

I 'lionogr.-uibs,  lu.^klik-'.  Music  Stui-e  -^^3 
I 'hoiiou  raiihs!  ] 'r<    tdenl  ial  Canipaiun  i>r  I'JZX} 

to  I'so    j?I 

rbonnt,-r,\ph.s    I'nusU.M.  Tnyonrnr-^  Patent...  118 


Pbospliat 

.Ta  in  IS   .\nd>  r  s  o  n 


Min  es,      worlds  lireatest. 


387 


rhosphorus.    Mines    In    Florida  ticld. 

.Tniiies    .Viidersoii  -"^  387 

Photograph   Printing   Press,  Pressman  De- 

vlscs   ••••  363 

Photograph,   Unmounted.    Camera   Not  Re- 
fluired  to  <'''Py^ 


Ph«itou:raph.  \i^;netti 


for. 


hot  I  'u:;  .!  pTie  r.   I  inpi'' '  v 
I'botiv^r.aiihs,  Coloied,  war  \^ 


EITect  


786 

-m 


for  .  .  .  ■ 
lllusirat.  d 


bX. 


71 


Photographs.  Medical  Corps'  War  HISlAry  In  708 
Photographs     of     Battle     Scones.  Bandit 

Ralsull  Takes    «90 

Photographs.  Panorama.    Ordinary  Camera 

Usod  to  Take    293 

PhotogranhF?.  Snumth  Rnckicrround  for.   1R2 

PhotoLrrajdiy.  Aei  lal  S<-bool  f<ir  '[''•^' '''"P- •  ^  '  *> 
Phot  ogrn  jihy     Aeroplanes.   '  Map  lo  TiW 


Made  froiii  PhotoKr.U)lis  T.alven  b>~ 


200 
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Photography — Aids  In  Photoerraphlng  Ma- 
chinery   134 

Photogrraphy — Artiaclal  Moonlight.  How  to 
MaKe  ♦'_'.•».       988 

Photography — HoarB.  Wtld,  Camera  Catcht-a.  837 

Photoitraphy — camera,  iland.    XTv;^  l-"imlcr 

rof   ■   


rh o  to f  .-t  1 1 h  .\- C a  tiu  r a7 


Miniaturi'   

i'lutu^j,  MLlliud 


fi.r 


Ph'ittiKraiih> 

••i-)UU01t:.>j 

Phoit'K'"iip''y 


Jill 


-  <'aMit.ra.  UtjpcatiiiK'.  Tukca  No 
or  ••lUtinka  '.  .   833 


r  1 1  ■  ( I  n 


<  riutc.  I'rint  Triuinilnga  Car 

"WTTsTi?  (  all  (Tfi 


PhiilMKiaiihy,  rninii.'  1  n.st  ct~ 


PhntoKiatjh y,  ii.iik  Knom  Like  Siiitraso  .-Xifj 
t^'   3'j3 


Phuto^;  raphy  -I  j  l  111  c'lip 


I'tiotOKraphy — Flart-.s     on     .Night  Stunting 

i'laiie  Make  vivul  Picture.."  TTT  86 

Photography— Hand    Camera,    Focus  with 

Full  Size  IniuBe  In    485 

Photography — Helmet  on  Statue  of  Liberty. 

Aeroplane  View  Shows   872 

Photography — Huge  Colored  Photographs  Il- 
lustrate War  Work   71 

Photography,  Improved  Equipment  Used  in.  861 
Photography,  Lamp  Giving  Moiiuctiriie  litiys 

for  Use  In   624 

Photography — Lens     Cement.  Emergency. 

White  of  KKg  Used  as....!...,  ......  154 

Photography— Map  Making  Triple  Camera 

for  Aeroplanes    726 

Photography — Medical  Corps'  War  History. 

Photographs  .'^how    708 

Photography — '"Mensurgraphy":    A  Photo- 
graphic Method  of  Studying  Deformities, 

by  Itobert  H.  Moulton   361 

Photography— Mid-Air  Pictures  of  iVrnon-s.  3o< 
Photography — Moonlight     on     the  W^ater 

Scenes   .   624 

Photography — Negatives,  Photo,  Writing  on  315 
Photography — Negatives,    Queer    Study  in 

Physiognomy  Ht-sult  of    700 

Photography — Old    Aeroplane    Box  Makes 

Dark  Room    687 

Photography — I'erch,  Baited,  Wild  Birds  At- 
tracted by    146 

Photography — Print  Drier,  High  Capacity..  966 
Fhotot;  raphy — I'rint        Waahor,  \vhlrllng 
W'at.r  ' 


 ^     IBQ 

Photography — Printing  Frame  Suspender. .  .  7S7 
Photography — Rare  Picture  of  Wild  Kan- 
garoo   001 

Photography,  Sanitarium  Teaches  Tubercu- 
lar Patients    736 

Photography— snaiiB    In  QiaBs  Tumbler 

Photographed  by  Texan     171 

Photography- .Strange  Traffic  Record.  Photo- 

graphir-  I'lat*'  Make.s   216 

Photf>Krai>b\-  SMitT<-cl  i:ir<l   1 'i<t  m  is.  Ciirve'l 
r.ark g^rou nd   for    661 


Phot  optio  ri<',    T.-ilka    along    I'.oani    of  Ligtit 


w  1 1  li 


Phy.sician,  Afroi'lanc  T's' i1  hy   

Phy-shlan,    Ho.spKal    Classiliratinii  ProposrcT 


"EE 


107 


Physicians.  Army,  Dreams  of  Shell  Shocked 

studied  by    229 

Physiognomy,  Two  Negatives  Produce  Queer 

Study  in    700 

Piano  Keys,  Celluloid  Used  to  Repair   767 

Piano  Lamp  for  Edge  of  Top  Board   114 

Piano  Tone  Volume,  Slots  under  Sounding 

Board  Increase    804 

Ploiiio  Parly  T^orki  rs.  PaHadrna  I'tihlic  Park 

Haa   :~  7f;i 


Pirturo   Frames.   Arniv   Cartridtjcn  I'std  to 

436 

«1S 

Picture.  Thin  i'li>i  k  lias  Frainc  h.  low  Face 

764 

Pictures  and  Letters,  Navy  Department  Col- 
lects   499 

Pictures.  Fire.  Making.....^   307 

Pictures^  Magazine  and  Paper  Lantern 
Slides  Made   of  ■   304 

Pictures  of  Stuffed  Birds.  Curved  Back- 
ground TT.sed  In  Photographing   661 

Pictures  on  Automobile.  Artist  Paints   200 


Pictures,  Panorama,  Ordinary  Camera  Used 

to   'iaae   293 

Piciurrs,    '  Star    .spaiigiJa    Uaiin.'r'"" i  au'u ht 


wiih  .-M  l  ..r    ^  

I'i;-    ]  111,    ijuijtjiinb"   of   (.'ruht   I'l  LVuntcd  by 

'    Hole   m    161 

Piur,  Lurt't-Sl  In  W  orld,  Manila  to  Have.' ! .' !  731 
I'ier   No.    6,   Cristobal,    iTecaat   Ituoi  Con- 
struction on    832 

Piers,   Bridge,  Cement  Containing  Uypsuni 

Satisfactory  for    77 

Piers  for  Shipping  Board.  Municipality  Qf- 

f^^fg  610 

IMfiH    of    HnnirjiiiK-Anurican    I.iii.'    at  Ho- 

tjokfii  Aiiu  iii  ail  (JovLrniiujit  I'urcliaaea.  .  52 
Piers,  several.  Mew   York's  Projected  Har- 

bor  Improvements  Include   486 

Piers,     Ship,     at    Angle,     Space  Problem 

Solved  by    663 

Pig  Iron,  (Jermany  Makea  t>tf.;l  SIkjII  Ca.sea 

into   •"  ■  ■  •   y.  .  '.  .........  .  181 

Pigeon  Hunters  in  I'yrenoes,  Odd  Methods 

Used  by    gji 

Pig.'*,  Cafeteria  ."System  for  Diaptiising  Food 

to    •  •  ■  .   -  ■   2Q2 

Pile  Driver,  Mobile,  for  Open  Warfare   14 

IMlcs,  River  House  Boat  iJrydocktd  on   86& 

Pilgrim,  Chinese,  Travels  in  Strange  Manner  544 
Pilgrims'   Pageant,   "Mayflower"    to  Leave 

IMymouth.   lOnglaml.   iti   874 

Pillar,  .'^ik'irl   I  :. M-k  .   I -■   '  M.i   F. n  t  ■  .  ss   S25 

Tjilars,  Concrete.  Used  as  Mine  Su uporta .  .  .  ■ 
i'illars,    i'ort  h,    j:i  u  k    and   CLMiit^-nt.    Lsed  to 

A'ake   ,  ■  "T:  111 

I'lllow.  Spruce  and  Balaam,  for  Typewriter 

Miiiller  77  ISl 

Pin.  ('iMsaKe.  and  Casket.   Mra.   Wilson  He- 

ceMi  H  friuii  I'euple  <if  I'ari.M   264 

Pin.    tjla.sH    Hi-aded    I'uah.    Student  Carrioa 

for  Coat  Hook    163 

Pin  Tray,  l^mhroidery  IIqqph  Hsi-d  to  Make!  793 
I'liie  Clups.  Yello\y,  i'aper  I'ulp  Made  of..  .  169 
I'iiie  t'Din  s.  I'eddlar.s  In  .'-^pu li  1  ■■^ h  Citiea  Sell 

for   Fu.  1    349 

Pine  Needles  and  Urass,  Tent  for  Campers 

Made  with    315 

Pine  Stick,  Lettering  Done  with   476 

IMneapple  Eyes.  Shears  for  Removing  696 

Pineapple  Growers,  Association  Formed  by.  747 

Pinion,  Shaper  Used  to  Make   301 

Pins,   vVooden,  File  Clerk  Uses  to  Locate 

Missing  Papers    776 

Pipe.  ISuildera'  Level  Made  of   781 

Pipe,  Concreted.  Railroaded  to  River  Bed...  3)6 

Pipe  FutitiKw,  Die  Sl<ick  from  .....7...  616 

I'ljie  I'lttiiiKti,  I'o.st  Tamper  for.  *36 

I'ljic   C  r  ^\.•lt■  r.   iluge.  Wood  Staves  Used 

to  M.ake    437 

Pii)e.  lliKh  ]'!'  '^Hiirc.  Ucpnir  of   931 

Pijie  .Stand.  \\  \r<-  Us.  d  to  Make.  . ...  T93 
I'ii>e.  .^ttel.  (ai.ard  for  Left  I'Vont  Wheel  of 


Aiitomoliile  Made  cTT 


I'iiie,  Stove,  (.'an  t)i>ener  f  scd  to  Cut. 

Pipe.  Tobaero.  How  ti)  .Season  

I'lpc,  'roh.icco.   Metal  i'o\.  r  for  


Pilie.  Tobacco,  'riK'hteiii  tix  .'•^terii  of....... 

Pipe,    NVati-r.    to    I '  r-' \  e  !i  I    !■' !■  ■  /.l  n  1:  of.. 
I'ipeH    nrid    I'MttiiiKS,    I'ortaMo    Hoist  Made 


783 

"T85 

-m 

"575 


with 


111 


Plpe.s,  Cold  Water,  Ground  Cork  Coat  Stops 

Condensation  on    214 

Pipes.   Double   Eccentric    Pipe    Union  for 

Joining    488 

Pipes,  Water,  Potash  ITsed  to  Clean   924 

Pirates  of  the  Silver  Main  by  L.  W.  Pedroie  881 
Piston  Rings,  A«ljustal.le  Tongs  for  Holding  132 
Piston  Rings.  Tin  Sleeve  for  Replacing....  468 
Pistons,  Gasoline  Engine,  Tool  for  Fitting..  778 
Pistons  of  Magnesium,  Aeroplane  Engine* 

Fitted  with    878 

Pit.  Vast,  Slack  Coal  Stored  under  Water  in  887 

Pitchfork,  Rotary,  on  Manure  Loader   862 

Pits    beneath    Track,    Railroad    Stops  Oil 

Waste  with    836 

Planing  Machine,  Portable,  Electricity  Oper- 
ates   <88 

Plant    Disposal    Department,  Oovernment 

Creates  to  Dispose  of  w  ar  Plants.  ...  .T7T  209 
Plant  .«Specimens7  Forest  Hangers  collect..  83b 
IMant  Sprayer.  Advertising  Signs  Made  with  770 

Planter,  Potato.  Furrows  Dug  by   499 

Plants.  Doll's  Dress  Formed  by  7tS 
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riaater.  Boat  Made  of   426 

rialc,  Eating:  Utensils  and  Food  Held  on...  756 
Plates,  Camera,  Mtthud  lor  (Mkiiuik  i^'ox  i>i .  ui 
i'lates   for   Printing  Mexican  Money,  Geo- 
metric Lathe  Makes    279 

Platform,     Garden,     i'lanks     on  Inverted 

Flowerpots  Form    133 

rhufortii,   L,add<r.   for   I'uiiitora.   774 

I'lati  ii  iiis   i:ais<  tl.  Strtct  iialety  Zunea  Have  'JlO 

i'lay  Window.  ChilUs   Hit 

Player  I'iano.  I'hunoKraph  la  Concealed  in 

caae  of  7.  TTT  37 

Playground  on  School  Building  Roof,  Cbl- 

nese  Children  Taught  (James  on   600 

Playins  Cards.  Talcum  I'owder  Cleans   960 


Piters.  Handy,  for  Turning  NutaT .  .T  .7. . . . . 
PJlers!  Multfijlex.  Wood  ^  Whlttlftr'a  aklH 
Shown  by 


776 


I'low,  Stump  •TuiiipiiiK.  Hitl^;o  in  i:iJini  of...  692 
i'low.sharc.    Steul.    Dinner    liell    for  Farm 

Miule   of  ■■  ■  .7.7:  4R2 

riuK.  Wooden,   Kubbor  Hose  lUishlng  fur..  292 

i'hirnh  I'.ob.  TAm-linf  .A  1 1  .ictud  to...,"   45S 


FlunibitiK  l-'ixtur;-  f'T   L'.athtub.  tfuDply  and 


UV'  Ttluw  Conil  in.  rj  in 


Ply  wooil     \\  '.'i  t  ei  I '  I ' 
strMct  itin.  by  I  '..  'I 


i  f.   for   Aeroplane  Con- 

liron.Tlon 


riywcod.  W  oven  Kncos  and  Coi  rUKatfd  Core 

Form    •  •  ■  -   ■  

Pneumatic  Hcuniners.  Concrete  Ship  Tamped 


419 

lis 


-By" 


.125 


Pneumatic  Motciis,  Aug^ois  ( )p'-r:itt(l  by .  .  .  .  747 
t'neuniatu;  .Scriiiiinh'  Tool  for  Mftul  t'a.s"tiii>;3  734 


rpikct.  l:ott"mle.s.K    for  I-'oiiiititin  I'en. 
I'oi-ket   on    Wail,   i- lowers  in., 
i  "i-ketknife.  Tape  Measure  in. 


1 'uem-  -"lirnin   I'ow«r,"   bv  M.  D.  O  Neil .... 
jo.-m— ".^t.  el."  by  Lydin  M.  D  O'Noll 
i'oem. — "Wings,"  by  Charlton  Lawrence  Ed- 
holm   

Poison,  (|a»,  9"?**'  • ;  

h'olson.  (ilazori  Cnasprolea  may  Contain...." 

PoLson.  Itat,  l'(<ult.ty  I'l-ot  >'i'tfil  by  l!ox  Con- 
tain i  n^"  " 


TTg 


678 


24 


fole,  Fo>c  Hidden,  Aeroplane  Wrecked  by... 
I'ole,  North,  Aeroplane  to  Reach,  by  H.  Eg- 
bert   

Pole,  North,  Discoverer  of  South  Pole  Seeks 

Poles,  Concrete  Jackets  Anchor  

Police,  Bombs  to  be  X-Rayed  by  

Police.  Coast  City,  Gambling  House  Doors 

Collected  by   

I'olb-e.  Crimes  Indexed  on  Cards  by     . 

Police.   Mounted.    Carnival    Crowds  'I'brilled 

bv  ;  

Pollceiiian.  Mounted,  (juarry — Purttued  down 
Cellar  Stairs  by  

Policemen,  LiKhted  SIgn.s  Displace 


322. 


690 

679 
741 
868 
662 

32 

IM 

500 


i'ollsh    for    .Nirkclplate,   Kerosene   or  Uaao- 
line  i;.';.  ti  n.H 


672 
696 


rr)li.sh     M.tal,   ValvQ    Grinding  Compound 


Polish,  Nickel.  Banana  Oil  I'reserves   465 

Pollnh.  RoKin  from  .N'apbthols  r"«"d  as.  404 
Pontoon   Bridge,  American   Soldiers  Build 

ncro.«(.s  Khlno    716 

I'ontooii  ]:qulpment.  Aeroplane  Changed  to 
Seaplane  with  .  .  . .  .  .  ......  ..  .  .  .  .  .  .  .  .  ■  •  •  .  .  6f  8 

Pontoons,  Inflatable.  Vessels  Floated  with..  658 

Pony,   F'aplcr-MArhP.  on   Motorcycle   ■<  x 

Pony  Swing  for  Child   441 

Pool  Ball  Rack,  Elevating   464 

Pool,  Wading,  and  Typewriter  for  Monkeys  812 
Porcelain  Shade.  Electric  Night  Lamp  Has..  914 
Porch  Columns.  Wooden,  Cement  Bases  for.  446 
Porch  Pillars,  Brick  and  Cement  Used  to 

Make    Ill 

Porrh<  3  for  French  Dugouts.  Huge  Helmets 
r'-«(  d  ns  ■  .  .  ■   336 


Port  Holes,  Pail  with  Valve  Bottom  Used 

to   Ball    151 

•  Port.  Ocean.  Plans  to  Make  Detroit  an   871 


Portable  Arches,  Concrete  Bridge  T'.ulldlng" 
Simplified  bv 


I'(^rtnW1o  Hoi.st,  Pipes  ntid  Fittin^ra  Used  to 

Make   •  ■  •  •  i  

Portrait  Film.  Draftsman's  Erasing   969 

Portrait  of  President  Wilson.  Artist  Paints 

Holding  Brush  in  Teeth   664 

Portraits   of   Rulers    of   Allied  Countries, 

TTruguay  Postage  Stamps  Carry   704 

Ports.    Southern    and  Canada.  Aeroplanea 

r.tnlc   ■   832 


768 


Post  OfBre.  No  Letter  Carriers  for. 


Mi 


Postaue    .'^Uunps    Iri    Urilh- ii,a>',    IVntialt.s  of 
Killers  of  Allied  Countries  on  ' 


I'oster,  American  Library  Association  Uses.  752 
Posters,  War,  of  Every  Nation,  Exhibit  of..  202 
Postmark,  National  B'orests  Advertised  by.  342 

Posts,  Concrete,  Hole  in  cirounil  Moid.s   2,H 

Posts,  Poultry  House  on    294 

Potash  Deposits  In  Sicily.  World's  Depend- 
ence on  Germany  Removed  by   220 

Potash.  Texas  Oil  Borings  Examined  for  De- 
posits of    89 

Potash.  Water  Pipes  Cleaned  with.....   924 


Potassium  Salts.  Chinese  .Snlt  ^^''  Ij^  VieldV 
Potato  Disease.  Moving  Pictures  Show"! 
Potato  Flour.  Production  of. 


m 


I'otato  Loader,  Crop  Carried  from  Digger  to 

Wagon  by   80 

Potato  Peeler.  Wire  Brush  Used  as. ......  .  462 

Potato  Peeling  Machine  for  Moving  Plctuie  ' 

.■^bow    218 

Potato  Planter,  Furrows  Dug  by   499 

Potato  Planter,  Simple   291 

Potatoes,  Sweet,  and  Malt.  Sirup  Made  of...  704 

Potatoes,  Winter  Crop  of   791 

Poultry — Chicken    Troughs,    Pump  Tubes 

Used  to  Make    930 

Poultry  Feed  Bin,  Waste  Prevented  by  637 

Poultry  Food.  Green,  Wire  Sling  Holds   452 

Poultry — Henhouse,     Snake     Trapped  by 

China  Egg  In    40t 

Poultry  House  Door,  Hens  Open   626 

Poultry  House.  Lighting  of  .............. .  Vli 

Poultry   House   Nests   and   Roosts,  liurlnp 

Used  on    HO 

Poultry  House  on  Posts.  Space  Saved  l>y...w  294 

Poultry  House,  yentllatlon  or.  ...  

Poultry  House  Wall.s,  -^tr-TW  llel  n  force.g  .  606 
Poult  rv  Tlou.si  s.  Di.-jrard-'d  Linoleum  W  ealli-  ' 

^Tproofs    .■■!.   ..."■     ■■■    7TTT  779 

Poultry  HoiiHcs.  ];iu>st  \\iiulo\v.s  in....  454 
Poultry  Netting.  Slotted  Bolt  Holds  Staples 

While  Puttiiig  rp    141 

Pottltry— <  >at  Si)router.  I.nrri  I'nil  l'se(l  ;is.  .  git 
Poultry   Pu rcb asf.s.  Aeroplane   I'"lies.  'I'l  a i  1- 

ing   ■....■■.■!.......   229 

Poultry.  Rat  Poison  Box  Protects   sza 

Poultry.  Signboard  of  Farmer  Advortisea..  644 
Poultry — Simple  Hover  Increases  Efllclency 

of  Hens    379 

Poultry — Telescoping    Chicken    Coop,  Pro- 
tection Assured  by    122 

Poultry — Tin  Can  Chicken  Feeder   961 

Poultry,  Trappers  Feed   wiia  Animai  car- 

casses  to    768 

Powder  Can  Holder  for  Draftsman   139 

Powder  Puff,  Handkerchief  Pocket  Conceals  436 
I'owder,  Smokeless,  by  Clarence  F.  Allen..  221 
Powder,  Smokeless,  from  Tree  Stumps,  War 

Development,  bv  E.  T  Rrons-'on   549 

Power    House.   Wing   Fences    Protect  from 


HorU  Slides 


T'ower  Plant  for  Canoe....... 

power    Plant,  Hydroelectric, 


for  Canadlaii 


419 

7V1 


Cities   

Power  Plant.  Hydroelectric.  Victoria  Faiia 

to  Have  .  ■  ■  .  •  •  •  ••••••••   1,\ 

Power  Plant,  Niplgon  River  to  Have   714 

Power  Plant.  Portable,  for  Ma«^hlne  Shop....  564 
Power     Plants.     Hydroelectric.     Iron  Ore 

Smelters  to  be  Operated  by   744 

Power  Regl.ster.  Drawbar  PuU  of  Tractor 


Indicated  by 


Preserving.  Home, 
France  to  Tench 


Americans    uone  t?r 


766 


240 


Pre.'-s    Heavy   DUTV.  I'eutns   and  Jack  I'srd 

PrVss^'' Wool    Baling,    Works    wnue    Sheep  — 

Are  Sheared    *' 

Preventoriums,    Floating,    by    William  D. 

Goodwin    -2* 

Print  T>rler,  High  Caiiaclty   961 


Print  Sbop    i:urhng  Macblne  fivr 


Print   Washer  for   I'h  ot  ni;  ra  i>  M  s   ![>]) 


7 SI      PHnters    Hollers,  How  to  M'^lf''  .•• 

^  I'lHitocrraph.  .Su.ipender  f<ir.  7S7 


T'rlnting  Frame   

Printing"  I'r-  ss  for  I'hotoprapbs 
Prisoner.     I'l'iiitentiary.      I  !one 


I'snhnlilers 


<  .irved  by 


•with  Crude  'I'nols  

Girl  Wins  <;oldcn  Apple  as. 


Prize,  Beauty. 

Prize.  Club  Offers  for  Name 
Prize.  Essay  on  Foreign  Relations  to  Receive 


762 

800 
419 
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Prize  for  Air  Flight.  Portugal  to  Brazil  214 

Prize  for  Air  Trip  Over    PaciHc,  Moving 

Picture  Producer  Offers    218 

Prize  for  Nfw  Y  i>rk  to  1  ai  in  NonstiH'  i''ii>;iiL.  -u^ 
lTiz>n.  Arniy  Alrnun  I'rohibitcd  from  Par- 

ticiuatiiiK  in  i-^xmititioriM  tor   lit* 

Prizes  for  Embh  m,  Amt-rican  Legion  Offers!  266 
Prizes  Offered  for  Essays  on  Artillery  Sub- 
jects   800 

Profile,  Lincoln's,  Tin  from  Old  Home  Used 

to  iJmboss    674 

Prohibition— On    the    Trail    of   the  "Hard 

StiitT"  l»y  10   T  Lirunsdon   848 

I'rojecllle,  Anll-Alrcrui  I,  iLxpanus  to  J-ui  ^e 

Area    693 

Propaganda,    German,    Volume    of  Homer 

Coni-eals    364 

Propaganda  System.  Oerman,  Allied  Armies 

Menaced  with    103 

Propeller  and  Motor,  Silent,  for  Aeroplanes.  168 
propeller.   Marine,  Kevolvea   Parallel  witb 

Ship's  Sides    916 

Propeller    Shaft    Bearings    of  Battleships, 

Lignum-Vltee  Used  to  Make   668 

Propellers  for  Aeroplanes,  Canvas  Layers 

Used  to  Make   868 

Propellers,  Wagon  Loading  Apparatus  Fed 

by    212 

Protoplasm,  Two  Uncombinlng  Substances 

Found  in   RO 

Protractor.  Bevel.  T-Square  Has    797 

Protractor.  Emergency,  Watch  Used  as   462 

Protractor,  Ship  Timbers  Drilled  by  Drill 

Mounted  on    372 

Pry  Bar.  Flooring  Pulled  Up  with   460 

P'sychology — Cerebral    Congestion    Seen  as 

Cause  of  Stammering   266 

Pulley,  Belt  Placed  on  with  Rope   776 

Pulley,  Belt  Put  on  with  Sandpaper   793 

Pulley  for  Toy  Machinery    307 

Pulleys,  Anchors  on  Fishing  Boats  Oper- 
ated by    313 

Pulleys.  Power.  Belt  Slipping  Prevented  by 

Magnetism  In    376 

Pulp  and  ParafTln  Reclaimed  from  Waxed 

Paper  Waste    848 

I'ump,    Fertilizer    Taken    from  Michigan 

Lakes  with   486 

Pump,     Huge,     Rellned    by  Oxyacetylene 

Process  609 

Pump,  Irrigation,  tJanollne  Kn»;in«'  <>p<Tai<'».  718 
Pump.  Rotary,  Motor  Fire  Engine  Equipped 

with    682 

Pump.  Single  Moving  Part  for   429 

Pump  Tubes.  Chicken  Troughs  Made  of   930 

Pumping  Plant  in  Shelter  House   960 

Pumping  Station,  Sewage,  Is  Automatic   400 

Pumps,  Electric.  Flooded  Coal  Mines  Pumped 

Out  with    736 

Punch  and  DIo.  for  Flaring  (lasolln*-  Tubing  Ml 

I'unch.  Blanking  and  Forming  with   617 

Punch.  Center,  with  Spacing  Device   939 

Punoh  Holes.  Original  Centers  Used  in  En- 
larging   127 

Punch  Press,  Roll  Feed  Attachment  Makes 

Automatic    213 

Punching  and  Shearing  Machine   871 

PuRhcart.  Juvenile  Aeroplane  Is   441 

Pushmobile  for  Child    441 

Pushmobile.  Wheel  Steers    920 

Putting  Green.  Indoor  Hole  Converts  Car- 
pet into    4 

Putty,    Nitric    or    Hydrochloric    Acid  Re- 
moves from  OIrss    773 

Puzzle,  Dovetailed  Block   467 

Puzzle.  Ring  and  Tangle   623 

Puzzles,  Picture,  Homemade   616 

Pyrometer.  Automatic,  Records  of  Ten  Fur- 
naces Kept  by   414 

PyrometHr.    Tomporature    Variations  Indi- 
cated by  Signals  from  •   391 

Quarries — Chute  Hooks.  .«^nrlnps  Snppnrt...  941 
Quarry  Carts.  High  Wheel. -d.  Heavy  Ix>ad8 

Carried  by    330 

.  Quarrv,  Granite,  In  California.  Nation  Sup- 
plied by    881 

Quays.  Genoa.  Italy,  to  Build   748 

Quicksands,  Ship  "Valbanera"  Swallowed  by  802 

Rabbit,  Cat  Carries  Home   281 

Raccoon  Trap,  Mirror  Bait  for   319 


Race,  Air,  around  World.  Sportsmen  Plan...  880 
Race,  Air,  "Flying  Parson"  First  to  Com- 
plete Longest,  by  Paul  A.  Jenkins   819 

Race.  Ancient  Regulation  Bars  Horse  from.  426 

Race,  fathers  Carry  Children  in   120 

Race,     Grass    Mowing.     Arguments  Over 

Lawns  Ended  by    424 

Race  In  Air,  International,  Prince  of  Wales 

to  Start    432 

Race  Meets.  Air  Compressor    Aids  Motor 

Racers  at    427 

Race,  Submarine  Chaser.  Record  Broken  in.  74S 
Race.  Swimming,  at  Paris.  American  Sol- 
dier Wins    349 

Race  Track.  Novel,  for  Kansas  City  660 

Race.  Transcontinental.  Aerial  League  Plans  719 
Races,  Yale-Harvard,  Observation  Cars  Fol- 
low   192 

Rack,  Baggage,  for  Automobile  Running 

Board    764 

Rack,  Circular  Saws  i  lovided  wan   i-i 

Rack,  Hinged,  for  Bottles    609 

Rack,  Insulated,  Meals  Kept  W<arm  In  Tran- 
sit In    266 

Rack  in  Tunnel,  Electric  Arc  Used  to  Cut. .  626 
Rack,  Newspaper  and  I'ackage,  for  Apart- 
ment  Houses    797 

Rack,  Newspapers  Collected  on   637 

Rack,  Overhead,  for  Auto  Parts   614 

Rack,  Pool  Ball,  Elevating   464 

Rack.  Saw.  Clothespins  Used  to  Make  939 

Rack.  Shoe.  Space  Saved  by   629 

Rack,  Simple,  for  Draftsman   604 

Rack.  Tobacco  Pipe.  Wire  Used  to  Make....  793 

Rack.  Tool,  Bicycle  Wheel  Made  Into   773 

Racks.  Bicycle,  for  Shops   766 

Racks.  Tin  Can  Keys  Used  as   161 

Radial  Drill.  Electric,  Motor  and  Spindle 

on  Arm  of    680 

Radiation  from  Finger  Tips  Declared  a  Fact  68 

Radiator,  Auto,  Preventing  Freezing  of  927 

Radiator.  Auto,  Quick  Repair  for   293 

Radiator    Cap,    Automobile,    Vapor  Con- 
densed by    728 

Radiator  Cap  for  Auto.  Lock  Protects  At- 
tachments on    438 

Radiator  for  Auto.  Clamp  for  Workbench 

Holds    597 

Radiator  Leaks.  Auto.  Rubber  Tubing  for...  945 

Radiator,  Ventilator  Built  behind   926 

Radiators.  Auto,  Testing  Repairs  of   134 

Radiators,   Electric,    Ships  of  U.  S.  Navy 

Heated  by   279 

Radiators,  Leaking.  Acid  Repairs  for  477 

Radium  in  Spring  Waters,  Instruments  Af- 
fected by  ,   386 

Radium,  Paint  IMgments  Prepared  from  426 

Raft.  Shiplike.  Lumber,  Towed  Long  Dis- 
tance   *90 

Raft.    Two-Barge.    Gas   Tanks    Towt-d  up- 
stream on    70 

Raft.  Woodsman's.  Nails  Not  Used  In  Mak- 
ing   474 

Rafts,  Life-Saving.  False  .^hip  Sides  h'^r-.i.  3j 
Railroad    Accident — Logging    Train,  Run- 
away. Smash-l'p  of   ■  2B8 

Railroad  Accidents  Fewer  during  No  Acci- 
dent Week    B€9 

Railroad   Administration.   Sumnur  Tounsts 

Tickets  Sold  by   • . .  •   1« 

Railroad,  Automobile  Motor  Propels  Street 

Car  Trailer  on    "60 

Railroad.  Canadian  Pacific.  Charter  to  Oper- 
ate Aerial  Freight  and  Passenger  Service 

Applied  for  by   171 

Railroad  Car.  Freight  Containers  for   674 

Railroad  Cars,   Klectric,  Small  Semaphores 

Protect  ot  Switches   739 

Railroad  Cars  Vault  from  Bridge  

Railroad  Coach,  Locomotive  Is  One  wltn...  498 
Railroad   Coal    Cars,    nil    Burners   Used  to 

Thaw   •  532 

Railroad  Concrete  Gondola  Car.  Tests  of...  196 
Railroad     Construction    Cars.  Automobile 

ji|i]]g    748 

Railroad  Crossing.  Pedestrians'.  Tunnel  Ob- 
viates   760 

Railroad  Crossing.  Wnrninir  SIkh  fo*-  1»10 

Railroad  Crossings,   Passenger  Trains  Ob- 
struct About  Seven  Seconds   673 

Railroad  Development  In  .) iigo-Slavia  Amer- 
ican Financiers  Backing   871 
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Railroad.  Elevated.  Trains  in  Rear  End  Col- 
lision   731 

Railroad    Kreight    Car    Door.  Attachment 

Opens    834 

RuilruHd.  Gasoline  I'ropelled  Trains  on   668 

Kailroud  Oundolas.  Tiltingr  Hoppers  on  669 

Railroad   Urade   Crossings,   Acetylene  Oas 

Signal  for   874 

Railroad  Gun  Carriage,  Service  Test  of  611 

Railroad.  Gunpowder  to  Operate  Gun  Ham- 
mer Ustd  by   430 

Railroad  Locomotive  Fire  Box.    Coal  and 

Water  Saved  by  Improved   123 

Railroad    Locomotive,    Mechanical  Stoker 

Feeds  Coal  to    398 

Railroad  Locomotive  Spark  Arrester.  Fire 

ClainiH  Ueduced  by    44 

Rallro;i«l   Mi  ll,   ( )in  -Ai  ined.  Jobs  in  fafrnal 

Towers    for   .  8li 

Raiiroud,   Narrow   Gauge,   Pasaenger  Truck 

RutiH  uti    366 

Railroad  on  Trestle  over  River,  Concrete 

IMpe  Brought  on   37< 

Railroad  l'a^8enger  Coaches,  Elevator  Lifts 

Off  Trucks    6«6 

Railroad  Property  Roofs.  Locked  Doors  on 

Gsiiigways  Bar  Trespassers  from  39S 

Itatlioud  lt«-f riK' rHt«ir  Car.  Autumatlc  Com- 
ing Sy.st<  m  for    909 

ItallroHil    Jtulliiig    Stock,   Concrete,  Holland 

Ciin.st  rill- tin K  99 
Railroad  Sigiials,  I'alnted  Backgrounds  for.  269 
ICailroad  Speeders,  Fire  In  American  Camps 

Quenched  by    241 

Railroad.     Ten-Mile,     Washington  Timber 

Tract  to  Be  Opened  Up  by   13 

Railroad  Ties,  Special  Cars  Transport   840 

Railroad  Track,  Loconvotive  Crane  Transfers  662 
Rnllroad  Track  Pits,  Oil  Waste  Stopped  by.  336 
Railroad  Tracks,  Streams  from  Melting  Snow 

Used  to  Sluice  Snowslides  from  438 

Railroad  Trailer  Car  for  Sportsmen   416 

Itailroad  Train,  Un.«!table  Trestle  Crossed  by  522 
Railroad    Wliler   Tank.    Locomotive  Crane 

Lifts   

Railroad  Wreck.  Wooden  Coaches  Smashed 

In  

Railroad  Yard  Cinders,  Plant  for  Handling.  427 

Itnllroad   Yard    Store  in  Silo  In  hJo 

l:iilln>;ul  Yard  Worttnion,  Turnstile  Advises 

Cautloti  to  

Railroads,   German,    Engine.   Dynamo,  and 

Motor  in  Train  Drive  for   7 

Railroads,    Portable.    Suitable    for  Branch 


348 

666 


Rnlirn 

ads.  Suburban 

of  Berlin.  Electrlflca- 

373 

ttf'Tl 

Raili" 

Wliarf.  C 

•noa.  Italy,  to  Hulld .... 

748 

Rall.«. 

on  Itunway.  \N' heelbarrows  'iuided  by 

108 

}t«-C4>r<l  Written  by.... 

895 

it'l  1  u. 

.M-  tal  Catiftpy 

I'roterts  Window  from 

638 

Rainln 

riw    Colors  of 

lns>'Ct3.    Scientists  Kx- 

idaiii   ■  .  ".  ■   14 

Raincoat  of  Cyclist,  Attachment  for   969 

Rainfall  and  Detonation,  War  Munitions  to 

Determine  Relation  between   678 

lUlnfall.  Heavy.  Cities  in  New  Jersey  Flood- 
ed by    676 

Rainstorm.   Wooden  Block   Pavement.  Ex- 
panded and  Jumbled  by   268 

Rake.  All  Around,  for  Fruit  Tree  Cultiva- 
tion   138 

Rake.  Garden.  Attachment  for. ............ .  616 

Ramparts,  Ancient,  around  Paris.  Destroy- 

ing  TTT.  870 

Rftnchmen.  Rattlers  Hunted  with  Sabers  by  691 

llankc  Finder.  Model  .  .  '   Iljj 

liatiKe  ?'in<lerH.  Naval.  I mprovements  In....  540 
Range  KindinK  Microphone.  Hot  Wir^i  'I'ele- 

plione  I'.sed  as    680 

Range.  Rifle.  I^argost  in  America   738 

iCangers,  Forest.  Plant  Specimens  Collected 

by    836 

Rasp,  Wood,  or  Coarse  File,  Marble  Chipped 

Off  with   288 

Ttat  T'oi.son  Box.  Poultry  Protected  by   6''.2 

T>.at  Trati.  Pollapslble  Floor  on  .  313 

hats  nnd  Mice  In  Belgium,  Cats  Wfcnted  to 

Kill   7TT777  B7i 

IlHts.  Cas'ln,  <wue  on  Aeroplane.s  iJevoiired 
t;y   65 


Rattlesnakes.    Cavalry    Sabers    Used  by 

Ranchmen  Who  Hunt   59i 

Rawhide    Shaft   Coupling  Made  '  if ".  *. ! ! ! !  ioj 

Razor  Blade.  Chopper  Made  with   126 

Razor  Blade.  Scraper  Made  of   925 

lilade  Sharpening  Shop  Is  23  incnes 

Wide   

Razor  Guard   .' 755 

Razor  Honing  Frame  for  SsifeVy  Blades .■.*.' .*  462 

Razor  Strop  Hook  on  Hat  Hook.  435 

Razor  Strop,  Newspaper  Serves  as  78S 

Ka^ors,  Skin  of  Palm  Used  as  Strop  for  77J 
Real  Estate  Man.  Log  Cabin  Used  as  Offlce 
by   

Record  Cabinet,  Phonograph.  Sofa  Arm  Con- 

ceals    <j^. 

Record  Mileage,  Bus"  Solid  Rubber  Tire  Em- 

tablishes    jog 

Red  Crq.sH  Chapter,  El  Pa8o."L<^g  Cabin" Onl 

— cupu'd  by  '  —  jjA 

Red  Gum  Tree,   Domestic.'  Substance "pro- 

diiced  by  Is  Substitute  for  Storax   74s 

Reef.  Coral  French  Ship  Aground  on   230 

Ree   and  Tightener  for  Clothesline   765 

Reel  for  Wire  and  Rope   giS 

Refineries,  Beet  Sugar.  New  Process  Aids!  .* !  848 
Reflections   In   Store    Windows.  Chauffeur 

RefrlKerailiiK  Machine  for  the  Home....!!!  izi 
Refrl>,'erailiiK  j'lant,  Hothouse  Haa."! 
HefriKirntur   Car,  Automatic  CooIinK  si'a- 

— lein  fur   —  909 

Refrigerator  Cars,    Truck    with  '  'El'evator 

Body  Loads    got 

Refrigerator,  Concrete,  Microbes  Flnd'No 

Crevices   in    394 

Refrigerator  for  Camp.  Spring  Water  Used 

In    f» 

Register.  Drawbar  Pull  of  Tractor'ind'lcated 

by    rca 

Register  for  War  Tax  Sales  Compact' and 
Simple    214 

Reindeer  and  Musk  Ox,  Explorer  Designates  

Northern    Canada   as   Favorable  Grazlnjc 
Land  for    c« 

S*!?y.  Mercury  Contact!!!."!!!!  968 

Rel  ef  Map  of  Texas,  Resources  Shown  on. .  .  894 

Relish,  Table.  Pickled  Seaweed  as   268 

R^l'iiir   K'liilpmont   Sifltlons.    Klectrlo  Hall-  

rrrrnl   Adopts   .  .  .  .  229 

Rt|><il i  Kfijoid,  I^acidc  Shipyard  MaKes  3T4 

Repair  Shop,  Army  Truck  Cirrles  ! 

Rescue  Contests,  Mine  Laboratories  Opened 

„wlth   

Reservation,  Military.  War  Department  Pur- 

chasea  Camp  firant  Site  as   41< 

Reservoir.  VN  ater  >Jxcavates     66O 

Resoryolr.«<.  Knk'lnterH  I'lan  to  Equip  l{ivt'r 

NIIO  With  

H.  Mln  frr.m  Knotg  in  1'IH6  Boards,  Tin  Ituof 

— '"^^^'^'JOd  with  7^  ^»96 

Re.shi  from  l\  apht  hol.M.  Shellac  for  I'oiishiii-; 

Made  from   ^  404 

R^Btauraht.   French,    Misspelled    Sign'  In- 

creases  Trade  of    710 

Restaurant,   Municipal,   Cost    of  Living  In 

France  Lowered  by    i87 

Restaurant  Sign.  Electric.  Steaming  Coffee 

Cup  on   5gi 

Reversing  Switch.  Push  Button  Operates...  138 
Rice  Fields,  Mosquito  Larvae  Destroyed  by 

Oil  Soaked  Sawdust  In   762 

Rice  Gr(>w«  r.  Aeroplane  t'sed  by   4  84 

itice  'ihrcaher.  Tractora   I^elted  In  Tandem 

r>riye   .  ...  .V.  .  .~.    .  SRI 

Ritle.  Aeropl""''.  i'nivr.sal  Bearing  Holds..  759 

HlMe,  Air.  Tarp.-t   Sav.  s  Shot.   633 

Rllle  r.arrel    HcinoviriK  itatr  f  mm  !  625 

Hille  Priftiiit^  M'']'-'^  I>estroyi't]  by....  .}'.«5 

Hlllc.  Mi-i  hanics  of  SiKlitin<  arid  "Aimlnt^.  .  .  478 
nine  roriscopes.  Government  to  Put  on  the 

Market    880 

Rifle  Practice — Why  Shooting  Downward  Is 

DIfncult    954 

Rifle  Range.  Navy.  Largest  in  America....  738 

Hlfle  Hange,  Sporting:  Coodw  Store  Has   823 

Rifle,  Semiaiitomatlc,  for  American  Army...  604 

Itllle  SiKht.  Sun.'^liHde  for  306 

Rllle.  St.el  Uriish  Shot  Thrnuch  to  (Moan...  598" 
Rllli'man.    Trick-s   of   Ameriran    In    War,  by 

Rex  Harrow   737 
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Hime,  Uridge  Rules  In.  

IClliK   arid   t'Dtt'-r   I'm.   Kiii;^^    tiJu   fm    »  ;iiioc 


JOSi 


■'IK 


RtHK.  CliamL>ion  Airman  I  •n-.s>Mit.  d  wnh.  .. 
Ring,  IdfcntlflcaUc'u  L'iak  In  lU-movable  Slg- 

not  or   TT.  922 

lU<>ter.s,  oeiman.  French  Battle  Flags  De- 

stroyid  by  383 


Riuls.   l-'iro   Ho^.j   L'sud  to  Uucll. 


99 


uiver  Bt-u,  Hoard  Floor  tjtui)a  Kruaion  of...  682 

IClver  Hed  Kroston.  Jettlea  Stop   R14 

Rivor.  ButldinRa  Destroyed  to  NVIden  Ued  of  726 
River  I-)anul>t.  Motorboat  of  Special  Design 

lor  ■■■  are 

River  I'drd  on  ('om  rete  r>ain    41*6 

River,  MiNM.-<.-.i  [ipi    und  I^aku  roll  tch;u  train, 

fanni  to  ('oriiiert   490 

RIver,  Mli<si.ssi|>pi,  Minnesota  Cities  rropoeo 

Highway  alont;    164 

River.  Miasistiippi.  Seaplanes  Tour..........  654 

River.  Mississiiiid   TauKht  to  lirush  Ita  Own 

Teeth.  I>y  H.  H.  L'unn.   g 

Itiver.    Misaouri.    Air    rropellcd    lioata  to 

NaviKnte   .    385 

River   Nile,   Engineers   Propose  Reservoira 

for    .  ■   .7  666 

River.   .Nii)lt;oii.   Hydroelectric   Plant  to  be 

I'.uilt  on    714 

River.    I'aianft.    HydroeKctrlc    I'lant  Pro- 
DOMed   for   703 


River  Seine.  Test  Transparency  of  Water  of  ao!> 
ttiver.  Susmiohnnna.  Coal  in  Form  of  Peb- 


64 


liles   I'uiiiped  fr<iiii   

River  'lhaiiie.H.  Flijh  I'hued  In  69 

River,    Viial,    Diamond   Hunters    Tn  Diving 

Bella  Search    907 

Rivet  Heads,  Catcher  for   633 

Rivet  Holes.  Electric  Drill  Used  to  Counter- 
sink     608 

Rivi'tor  and  I'nni'h.  romblnwtion   ttl6 

RIvels.  Triple  <fear,  A  ii  v  i  1  for  .  312 

Road  lUiildintt.  Side  DumriinK  Truck  Hodlea 

tnr    89 

Road  Building,  Terracing  Machine  Aid  to...  67 
Road,  Concrete,  Unbalanced  Engines  Uaed 

to  Tamp   406 

Road  Condition  Reports.  Weather  Bulletins 

Include   ■  .  .  ■   746 

Road    Construction    Trucks.    Broad  Steel 

Tired  Wheels  on   246 

Road  Construction,  Wind  Helps  Builders  by 

Blowing  Sand  in   246 

Road,  Costly,  for  New  York  State   904 

Road   Grading  Machine,  Horizontal  Wheel 

Scraper  on    678 

Road,   International,  to  Connect  Americas, 

Plan  for   361 

Road   Making  Machine,    Automobile  Con- 
verted into   709 

Road  Material  llnloader    76S 

Road  Mirage,  Auto  Appears  Double  in   804 

Road  Roller,  Steam.  Soil  Sterilized  with....  706 
Road.  Three  Part.  Concrete  Put  on  In  Strips  676 
Road  Workers.  Landslides  on  Twin  Peaks 

FurnlKh  Occupation  for   87 

Roads.  (;rnde  Crossing  Plan  Includes  Safety 

Turnoutfl  for   IIT 

Roads.     Military,     Three     Mile     Train  of 


Trucks  Crossing  Continent  to  uemon- 
atrnte  Ne<  (l  of 


37S 


Roads,  Mountain,  Loop  Turns  Improve   81 

Roads.    N.    Y.,    Trees    and    Alfalfa    to  be 
Planted  along    902 

Roads.  WMter  Maker  and  Destroyer  of,  by 

trarlan    H     i:.nv,irds   232 

RoHilside  (Vimidnt;^  (nitllt  for  ■\til''l.sts.  .  .  .  .  . .  712 

Rondw.-uv,  P.!  idKe.  <U1  Ti  '-ated  Clay  Used  to 

fnver'   774 

Roadwflv  <''>ntra«  tor  Uses  Aeroplane  to  In- 
spect Work   889 

Rock  Piles.  Mountain  AHoentH  Recorded  by  642 

Rock  Pillar  In  Cevlon  Is  Old  Fortress   826 

PLOi'k   Slides.   Wing  Fences  Protect  Power 

TTousR  from   418 

Rorker.  Low,  for  Child   441 

Rocker.  Toy,  for  (Milldren.   aog 

Rod,  rile  (M-niier  Mrid"  of..   142 

RoddTTTtr    Cur^inte  .^(rriitjth  IncreHs<'d  by...  TTR 
Rndei.t".  I'jeld.  Carbon  Bisulphide  (ias  Kills  771 
Rnllt  r  lieRririK  Uns  Staggered  Rollers.  ■■■■  .  67? 
Roll' r.   TTuge.    HiKhwav  Road  Construotinn 
Facilitated  by   TT  620 


Roller  Skates,  Rider's  Weight  Propels   692 

Ruller,  »ireei.  Mixer  for  Asphalt  or  Con- 

creie  Attached  to    202 

Roljers,  Farm  Gate  Rides  on  .'.  446 

RollerB.  Printers'    How  to  Maue.  .■!!!!!.  . 
lV'"i  Si  at  l-'olds  for  Sliipnu  nt .  ■  ■  ■  "  !  699 

''.'^ ^'cig;"la  on  'iaraKe   IIQ 

t''    l  uildiiiK.  Ail  malt  Lands  aiul  Takea 

Roof.s   of    icaiirond    l'rop«rty.   Locked  ijoQra^^ 
on  '_.anL;uny.H   i:ar  Tre.sp;i?-.s.rs  froiii...r..  39g 
Root,   I'lc-caiji  Concrete,  Fltd  Together  11140 

1  uzzle    832 

Itooi.  .stieei  Metal,  curving  Corrugation  onj 

''r/'V'  !U.i  Siiow  Sllde.-j   777  27^ 

I<(-'of      ---j^n      on      Aerial      Station.  Firers 

'1  ''>"   4S% 

R""f  iinitters.  i  est  Preserving  Metlioda  for  902 
Houis.   ^»tim^i.d.   Tents  Serve   Entire  Year 

Kquippod  with     596 

Roost  Windows  in  Poultry  Houses   464 

Rope  and  Wire.  Reel  for   sic 

Rope,  Belt  Placed  on  Pulley  with   776 

Rope,  Gun  Cleaned  with    476 

Rope  Making,  Aren  Palm  Fiber  Used  for..  267 

Roj)e,  Manila,  How  to  Test   927 

Rope  Workers.  Blind.  Skill  Displayed  by...  686 

Rosary,  Bracelet  Adorned  with   436 

Rose  Carnival,  16.000  Roses  Used  In  Win- 
dow Display  for   201 

Rosin.  Babbitt  Blowholes  Prevented  by   797 

Uowboat.  I'la.-iter  I's-  d  to  .Make  

Kowlioals,  Dellated.  Carried  inliand...  642 
lUibber    and    Ull.    Waterproof    Paint  Made 

from   730 

Rubt)er  Band.  Child's  Monoplam-   Part  Shot 

with    •  ■  ■  •  •  ■  •  ■  ■   443 

Rubber  Band  on  Hammer.  Woodwork  Pro- 

tected  by  •   453 

Rujiber  Bands.  F"'urniture  Gluing  Aided  by..  792 
Rubber  Cement.  Auto  Tiros  Meii(ii  d  with...  1^7 

Rubber  Corks  Hs  yibratioi^  Abaorbers   157 

Uubber   crutch   Tip.   Ilainim  r    Head  l<'iit.-«l 

-w^'th   ■  .\. v.. ,  721 

Rubber  I'oll.  Hritaiirs  ITeini.  r  Mo.b  l.  d  an.  . 
Rubbet   ':a>^kets,  (  il<l  Tir-s  C.".d  to  >t.[l;e...  7'.ll 
Rubber  H"s.-  ilushint;  fur  Wooden   I  Iml:.  .    .  !■'.>'! 
Rubber  Ho-^e,  I-'rat;lle  Articles  I'acked  with.  606 
Uubber  N'dsi'  Absorber   li.t    Alilii    1  iQor.s    .  .  .  ■    4  I  J 

lUibber  Shipmeiit    Train  Filled  by   122 

Uut)ber  .Sole  Ti|)  for  CbautTeur's  .shoe..   '.tl4 

Rubber  Sponge,  Shaving  Brush  Made  of   133 

Rubber  Stamp,  Multiple,  Is  Adjustable   146 

Rubber  Suction  Cups  on  Back  of  Nail  Brush 

for  One- Armed  Person   276 

Rubber  Tire    Solid.  Itecord  K.«»tabllshed  by..  188 

Rubber  Tubing  for  Auto  Itadlator  Leaks...  946 
Rudder,    Motorboats    Turned,    Stopped,  Re- 

versed  with    261 

Ruins  of  niiildin^.  1;  illoons  Neat  In  

Rule  and   Hammer  Trick   958 

Rule,  Draftsman's.  Circles  Drawn  with   286 

Rule,  Folding.  Square  Made  of   137 

Rule  on  Anvil    771 

Rule,  Screw  Cutting  Lathe  Makes  Gradua- 
tions on    460 

Rules.  Bridge,  In  Rime   800 

lliillni.'    I''  II.    Twn    1 .1 II '  .  .  .  .  .    I"SS 

KuiiKS.  »'liair,  Sl.»l    Iciiikh   I'r''\ent  Slippin^^ 

Out  of   ■  128 

Runner   Cutter.    Strawberry    Bc;ds  Weeded 

Out  by  —    • 

Runners.  Egg  Shnp.  u,  ror  snow  ana  icq 
Atitomoblle  .  .............................  1 

Running  Board,  Automobile,   wire  BasKet 

on  for  Dog   787 

Runway,  Sloping,  Hospital  Stretcher  Cases 

Carried  up   96 

Rushes.  Concrete  Ships  Reinforced  with   693 

Rust,  Corrugated  Paper  Protects  Tools  from  77» 
Rust  Proof  Metallic  Coatings  for  Iron,  Cir- 
cular Discusses   684 

Rust  Proof  Process  for  Iron,  Swiss  Scientist 

Discovers    378 

Rtisl  SilvA^'irp  Tnnlp  Covitci!  with   466 

Rust!  f>teani  P.ath  Makca  Iroh  Proof  against  ttt 

Sabers.  Cavalry,   Ranchmen   Hunt  Snakes 

with    •  -.J   §?1 

.<?nfe.  I'ocktlknlffl  Used  to  Carve   748 

Safe.  Ten  Ton,  Oxyacetylene  Torch  Used  to 
Cut  Up    224 
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Safe.  YeKKHion  Burn  Hole  In  with  Acetylene 

Torch   831 

Safety  Match  Boxes,  Inexpensive  Coatlns 

Found  for   810 

Safely  Match  Scratcher  on  Ash  Tray  »16 

Safety  Pin.  Hint;e  on  L,lcl  of  CoUetpoi  Ue- 

paired  with    473 

Safely  Razor  Blades.  Honing  Frame  for   452 

Safety  Razor,  Guard  Converts  Ordinary  Ra- 
zor Into    756 

Sailors  and  Soldiers,  Farm  Training  for....  565 
Sailors  at  Sea,  Wireless  Music  Entertains...  ;!61 
Sailors,  Competent,  Merchont  Marine  Stu- 
dents Become    697 

Sailors,  Dead.  Flower  Laden  Ship  Sunk  as 

Tribute-  to  ■  ■  ■  ■  _  ~  405 

Sailors,  tiamirulled  lo  F.u  .vclt'S,  rmiuiit  uiai 

Trip  Made  by  ■  ■  ■  ■  .TTT  263 

Sailors.  Rigging  of  Aerial  Ride  in  Amuse- 

ment  Park  Mended  by    660 

Sailors,  Tailor  Presses  Clothes  While  Swim 

is  Taken  by   241 

Sale,  Fire,  Building  Constructed  for   839 

Salesman,     Auto,     Demonstrating  Engine 

Mounted  on  Car  by   396 

Salesman,  Automobile  Hody  for  

Salesmanship,  Tire,  Traveling  J^xperis  Teach 
Salesmen  in  France,  American  Identification 

Card  Needed  by   909 

Salmon,  Alaskan,  Petition  for  Protection  for 

Spawning  Grounds  of   65 

Salmon  Canneries,  Floating,  on  Scows   648 

Salmon  Fisheries,  Pirates  Prey  on,  by  L.  W. 

Pedrose    882 

Salt    Crystal,    Rochelle.    naileries   In  Tele- 

ptiotie  Circuitfj  l<>pl;ieeU  by-  

Salt  Manufacturers,  Chiiuae,  (juei.r  Caitlrona 

Us.  d  I'V      860 

Salt  Shaker,  Toothpli.k  Holder  Made  Ot  4ft4 

Salt  \\  Hler,  'i  esli'd  u\ ........  .  .  .  ....  ibV 

Salt  W<-ll.s.  Chinost.  I'ulassiurn  .Salts  I'lHind 

In    544 

Salts,  Hadioacti v.\  In  LiKhtniriK  Arrester...  62 
Salvu>;e^  narht  d  Wire,  iVatUe  Firlds  toTUve 

Up  ,..7T  84 

Salvage — Crane  Hooks,  scrapped  Ship  Plates 

Used  to  Make    727 

Salvage — Ocean    Bed    Explored    by  Subma- 

rlne  ~.  482 

Salvat^e   of    Barbed    %Vire,    Baling  Machine 

\'hoA  for   335 

Salvage  of  Solder,  Basin  of  Water  Accom- 
plishes   777 

Salvage  of  Trench  Hose  in  England  717 

Salvage  of  Tug  by  Lighter   629 

Salvage  Problems.  Post-War,  New  Devices 

Developed  by,  by  H.  W.  Norfolk   668 

Salvage— -Rust  on  Steel  Tools.  Removing...  466 
Salvage.  Ships  Built  of  Concrete  for. .  .  .. ....  TTl 

Salvage^ — ."-stt-amer.  Stranded,  Kmpty  Barrels 

T"«ed  to  Float  ■■  ■■  TTT  330 

Salvage — Ventilators  of  Subway,  Angle  for 

Lost  Articles  In   422 

Salvag* — Warships,  Ilallaii.  Retrieved  fr«)m 

fton.  

Salvage— Waste  Paraffin  and  Paper  Saved 

by  New  Process   66 

Salvar.^an.  Dye  Laboratory  Source  of ...... .  S63 

S.and  Block.  Comnnitatorg  roliahed  with....  449 

Panii.  Klowers  Br*  Herye<i  by.  .  .  .  .    y?'^ 

.^arul  for  Locomotivea  Supplied  like  Water.  ..  aui> 
Sand    I'uiiipefl  fnirn  Sea.  Coast  t'lty  <;;ii  l>a^;ii 

Covt-red  with  ■   363 

Pan<l  Ko.id  Constriirtion,  Wind  Helps  In...  .  246 
S.irul    Scars    on    Soft    CastlnKB.    Dipping  In 

Cold  Water  Removes   466 

Sandpaper.  Grease  and  Dirt  Removed  from 

Carborundum  Wheel  by    765 

Sandpaper,  Tight  Belt  Put  on  with   798 

Sandpaper.  Whetstone  Held  by   934 

Sandstone,  Miniature  Castle  Carved  In   669 

Sandwiches,  Automobile  Fitted  to  Sell   680 

Sanitarium.    Tubercular    Patients  Learn 

Trades  In    736 

Saw  and  Ax   Guards  for. ....   936 

Saw-.  Band    Electric  Motor  Drives   7ZT 

Saw,  rirciilar.  Teeth  Inserted  in............  424 

Saw,  Circular,  workmen's  Fingers  saved  oy 

Guard  above    257 

Saw  Clamp,  Ptlckg  T^sed  to  Make   451 

Saw,  rrosacut.  Brace  for   62i 

Saw  Frame.  iJicvator  for   aaa 


Saw— -Mirror  on  Hacksaw  Blade   4fi2 

saw  Hack,  Coine«pni8  L  sen  to  AmKf- ...... .  ii^Z 

Saw — Right  Angle  for  Cutting  Found  by  Re- 

llected  Light  from   310 

Saw — Square  Holes  Cut  with  Hacksaw   621 

Saw,  Swinging,  Locks  Away  from  Operator,  863 

Saw,  Wood,  Windmill  Wheel  Operates   508 

Sawdust  and  Soda.  Fires  l^xtlnguisncu  wun  <<<• 
Sawdust,  Fire  Resisting  Brick  Made  from...  238 
Sawdust,  Oil-Soaked,  Mosquito  Larvae  De- 
stroyed by  In  Rice  Fields   762 

Saws,  Circular,  Rack  for   127 

Scale,   Balance,  Level  Base  Not  Necessary 

for  Working  of   6 

S<;ale  on  Anvil   77 1 


Scah',  I'ortalile  llo^^s  Wi'i^hed  on. 
.Sialf.   1  'o.stn  I.  Hoiiieniaile  ^ 


*•'*'•' 

........... 


838 


.Scar!  I'in  t'liaiiiiiinii  Alinmn  Presented  with  618 
.Sc^iu  ry     liniaiH  cd   I'.'m  k,  j;.'is<-  Concreted  to 

School,  Aerial  Photography  Taught  in!!.""!  276 
School  Building,  German,  American  Soldiers 

Study  In    749 

School    Children,    Chinese.    Piaygrouna  on 

Roof  for    600 

School,  Day,  for  Adults   b»;i 

Schoolgirls,  Penholder  Given  French  Pre- 
mier by    220 

Schoolhouse  on  California  Beach   12Q 

Schools,  French.  Ambidexterity  to  be  Taught 

in  '   -  fi 

Schools,  Growing  Population  Taxes  Capacity 

ot   ■  .  35 

Kchnols   \n   ('liiclnnatl,    Jewelry  Designing 
"ft"Kht  >n   666 


IK'  

Schools,  Memorial.  World  War  Veterans  to 

be  Honored  by   713 

Scientists,  Influ*  nz.a  Germ  Searched  for  by  908 
Scientists,  Memorial  to  Janie.s  Watt  Planned 
I'y   ■   ■■  ■  ■,   690 


Scientists.  Motion  of  Electrons  In  Atom  De- 


nied by 
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Sclent  l.sts.    I'rehlKtorlc    Village    of  Kaklmos 

Unearthe(i   by   "   901 

Scientiats,    Rainbow   Colora  of   Insects  Kx- 

plalned  by   14 

ScientlstH,  Valley   of  10.000  Smokes  Studied 

by   .  : .  ■     259 

Scientiats    Volcanic   Vapors   of  Alaskan 

Smoke  Valley  Explained  by   564 

Scissors.  Glass  Cut  under  Water  by   779 

Scoop  Loader.  .Si- 1  f  - 1 'roi"  1 1  i  n  g.  fm"  Minf.-<...  219 
Scout,    S«  a,   Movement.    Ihinlariil  Birthplace 

of    •,  601 

Scow.'<,  Salmon  Canii' rii-s  Built  on   548 


Scraper,  Center,  for  Lathe  Work   778 

Scraper,  Foot,  Scrap  Iron  Makes   955 


S<'raper,  Razor  lUade  t.'sed  aa. 


Scraper,  R'>a'l.  Automobile  Converted  into.  709 
Scraper    Wheel.    Horizontal,    itoad  Cradlng 

Machine  Haa   .  ■  ■  ■   678 

Scraping  Tool,  Mechanical,  for  Metal  Caat- 

Ings  7.  .  ■  ■  ■  . .  ...  ■  ....  .    734 

Scratcher.  W'irc  Mesh,  on  Match  Box.  .  .    .  .  .  .  306 

.Screen,  liaby  l'erambulator  Inclosed  with.  .  .  311 

Screen  poor  Hook    Switch  Formed  of.  >Mg 

Screen  Door.  B>uiel.'<  M.ike  into  Storm  Door.  116 

Serei  n  Doors.  Sagging  of  Brcventcd.  ......  .  169 

Si  reen    for  Auto   NVinilshield.   Insects  Kept 

Out  by    ggg 

Screen.  Crate  Fire ■  77'/ 

Screens   Automatic,  for  Street  Car  Windows  '119 

Serewilriver,  I\olt  Held  with.  ■    .  .    467 

.Sl■^«■^vll  rl  \  eiT -<  VinTpre:--sefi   Air  Trlek   '>29 

Si-rewiiriviT,  Sprins:  Crip  on   138 

Screws,  Cardboard  Molds  for  Starting.......  622 

Scrcw.^,  Motor  Driven,  Anchor  <jnain  shackles 

Teste'd  by    ^70 

PcrubMng  and  Floor  Bolishing  .M.qchine   KT4 

Scrubbing    Machine,    Carpets    Cleaned  on 

Floor  with   ■■■■■   ^777  878 

Scrubbing,  Sponge  Mitten  and  Wringer  Aid 

in    ••••••••••••• 

Sculptor,  Foch  Carved  In  Soap  Bar  ror  win-  ~~ 

dow  Display  by   08 

Sculpture— Head  of  Lincoln.  •_■ 
Sciili'ture — Statue  oT  American  .Soldier  Shows 

Spirit  of  Fxpo'-ltion.   210 

Sculpture — Statue    of    LlhCfilh    for   City  Of  

Manchester    811 

Pea.  Age  of  Is  90.000.000  Tears   717 

Sea  Lions.  U-Boats  Tracked  by   S 
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Flexible.    Woven  Fabric 


Sea  Shell  Beads  Unearthed  in  Mound  Build- 
er's Tomb    688 

Sea  Water,  Dough  Mixed  with   6<>7 

Seal  Bonea,  Fossil,  Tractors  Cio  to  I'ribllof 

Islands  to  Haul   70 

Seal.  Boy  Finds  in  Delaware  Bay   281 

Seal,  Dog  Mothers   281 

Seals  of  States,  Hardware  Stock  Produces...  695 

Seals,  Lead,  Klectric  Machine  to  Cast   673 

Seaplane  Bases,  Floating:,  for  Transoceanic 

Air  Travel    847 

Seaplane  Crush  at  Naval  Air  Station...   28 

Seaplane,  Deep  Sea  Fishing  Simplined  by...  481 
Seaplane     Kclipse     Expedition,  Misfortune 

Hounds    329 

Scaplani  .  First  Commercial  Flight  to  Cuba 

Made  liy    •  •  •  •  :  :  .• 

Seaplane    for    Passenger    Trade,  Largest, 

Brothers  Build    676 

Seaiilniie  Hangars.    Fireproof,    at  Water's 

EdKe   ■   647 

Seaulane  "N('-4."  City  Parl<  Ulaplayfa  .  .  .  .  .  337 
SeuiilaiH'     ".N>-'-4."     Transutlantir,  England 


\  i.sir<  d  by.  by  I'aul  A.  Jeni<ina. 


Seaplatif.  i'ontoun  Kquipmcnt  Ctiangea  Aero 


206 


668 

Seaplane,  Itepair  Men  of  I'anaina 

Canal 

Car- 

6(0 

Seaplane  Staliun,  .Si-agoinif  Fuel 

Carta 

Used 

Seaplane  Tours   to  Brazil  and  Philippines, 

Navy  Plans    896 

Seaplane,  World's  Altitude  Record  Made  by.  862 
Seaplanes  and   Submarines,   Radio  Experi- 
ments Indicate  Co5peration  between   648 

Seaplanes,  Fish  Located  by   802 

Seaplanes  for  the  Congo,  King  Albert  of 

Belgium  Purchases    63S 

S'  >i  phui'  s.    NlissisBippi    Itiver  'I'oiu  ecl   iiy   .  .  .  564 


246 


Seajjlant/s,     Naval.     I^U-Ltric     Starters  h>u"p 
pl'i'd  for  . .  . ..........  .  .7 

Si  upbnn  y,  SiKnal.s  Sent  Py  Eiectrooes  in  sea 

between  .  ~  278 

Seaport  for  Switzerland.  Italian  Proposes...  414 

Seaport,  Italian,  Improvements  of   748 

Senrchllght,  Aerial,  Dissection  Work  Pro- 
jected by   74B 

Sean-hlight.  Auto.  Repair  of  Tires  Aided  by 

Clamp  for   287 

SeareiiliKlit,  Hpad  Mirror,  and  Flag  tioiaer 

f<ii'  A 11 1 1 niH >V)i  1  ea   756 

Seashore  CiittHKeT  H'tnitt  Painter  Lives  in..  732 
Seat.  liracitet.  for  Hoof  b'olda  for  Shipment.  6t>9 

Seat.  Extra,  for  Closed  Auto   m 

Seat,  uarqen.  Hiump  .•supports. ............ .  466 

Sia  \vei(),   Ki  tirous,  In  s  vi  I  a  1 1  tik:   .Material  Made 

  623 


f  rmii 


268 


Seaweed,  1 'ioi^ U  ii.  as  Ta ble  P>.'1  Ish  .  

Seed,  SwVet  Clover.  Till  Can  Ufed  to  Gather.  1^'^ 

Seedlingti.  Wi(k  Waters  ..  ..  ...........  291 

fietncB.   Shark,   Marine   Leather  Production 

Aided  by   

SeleiiiteH   of   laad   and    Harium.   Paint  IMK- 

ments   Mmle  from  •  •  •.  

Seleinuin  Cell.  Fire  Alarm.  Light  of  Flnnua 

Operates   224 

Selenliiiii.  I'aliit  T'iKment;^  Made  from   4:;6 


Seniaphore.    Traffllc,    Motor    and  Clockwork 
Op>'rate    ............................  •  •  »~ 

Senutphore.^.  Small,  Electric  Kaiiroaa  cars 


880 


Protected  by' 


Pepul'  h'r,   Mound   liuilders'.  'I  riiiK-  t.^  l''uund 
in   


739 
688 


400 


S<  wage 

Wnti  r,  Prilish  HiWlls  riiriry  and  Ustp 

372 

Se  wer. 

Ooean.    Suc-eess    Follo%\s    l-"ailure  in 

174 

Sewing 

Machine  Belfn,  Coil  Si)rlnc;  Coupling 

138 

fr)r  . 

Sew  irm- 

Maehitie,  Karlv  Model  of  

417 

Se  winp 

Mruhlne,  Klerlrie.  Closes-  like  l>eHk.. 

!iH 

wine 

Mni  tiini",  l\ni.  ry  Wiii'i'l  1  li'U ed  to .  .  .  . 

f>.70 

S .  \s  i 1 1 

^tal■lllno,  .litr  Saw  Madi-  of  

6L"J 

Si  «  iiur 

Marliino,  T>pi writi-r  .'^tand  and  Copy 

Haek 

538 

Sewing-  NTaehine.i,  Improved.  Faetory  Time 
Saved  i)y  .  ■  ■  ■  ■  ■  897 

Shackles.  Anchor  Chain.  Motor  Driven 
.«!orews  Test    170 

Shade.  Light,  Inversion  of  Gives  Indirect 
Illumination   786 

Shade,  Silhouette,  for  Nursery  Lamp   916 


Shaft  Coupling, 
Uaed    lo  AiaK«7 
Shan  coui)iiii"»; 


Kawhide   L'sod  u.s. 


snalt,  i:i"l>  wheel  lte\ersi  d  on. 
Shaft,  Vv  orn,  tiulldtng  Lp  by  Welding!  i, 
Shaper,  Fixture     haiit^ert  to  Crinuer 
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shaper,  Motor  J  >ri  ve.s  Tspmdle-s  I->ireL  t  urT.  .  .  .  423 

Shapei,  i'liiion  M ueli i ii lAi  on.  3ol 

.•^iiark  Hide,  Dianiond.s  I'olished  witli. 


-     -   Sal 

shark    Seiiiea,    Murine    Leather  I'roduetlon 

Aidod  l)y   674 

Sharp.stiooter,  American,  Tricks  of  in  War. 

"  -    "   ^ 


Sliuvin^  .XrUi 


Aluiniiuim  Ca.se  Jloltlsi 


ShayiiiK  Jjru-Hh.  ICubbi  i  Spont^e  L.sed  to  Make  133 

Sliavln^^,  Aiirrur  aa  Aid  in..."   467 

Jlili 
Jill 


.-^liHyiUKa  m  Auger  Holes    Uemoving.  ......  . 

Slu  ■■iriiit^  itiid  1  'u ii'  hi nt;  .Mai  h i n e  .  .  .....  .  .  .  . 

.Sheura.  Electric,  Speed  and  Safety  Cunlbiiied 

1"   406 

.Sheiir.M,  '»lrt.^a  Cut  Under  U  ati  r  by   779 


^^n<  ars,  I'lneapple  Eye.s  Ueniuved  with.. 

Shi  atluiiK.  Metal  for  Hou.se.s  

Shed.    E.xternal    Clapboard    Covered  l^racea 

for   .7 

Sheep  Dip,  City  Streets  Washed  by  Sprin- 
klers  with 


Mi 


Sheep,  European  Rattle  Fielda  for  Grazing.  . 
^heep  ilerUer,  Hoine  of,  by  Frank  U.  Arnold 
Sheep  Shearing,  Wool  Baling  Press  Works 

dllMhK   . . . ...... . . .". .  .TT 

Sheepmen  French,  Stilts  Used  by '  ""■..!...! 
sheet   .Metal    .loi  rn  d    without  TTTv 


43.T 

376 

Ail 


44 

.m 

  137 

Sheet  Steel  .Siampiii(^,  iJa.solnie  Engine  Made 
Of     A21 


ets. 


Shelf  and  Table  Combination  

Shelf  Cabinet   Spoula  l  .si-d  to  Make. 


.fill 


Shelf  for  I^Qi'ka,  Hanging. 


Shelf    for    Filing  Cahlni~t. 
Supports 
If   


T)7 


Handl<r 


Jill 


.  ■  ^     661 

Shell  Ca.sea.  Steel,  Cermany  Makea  Into  Vin: 

ir^n  •  ■  ■  .  .  .  ... . .... ■ ■  .       .  ■  ■   181 

Shell  Mound.  Jiidian,  Florida  r!ulld.s  ObHcrva- 

tlon  Tower  on   91 

Shell  Siioeked.  Clue  to  Cure  <.iiven  by  Ureiima 

of    .  ...  ■  ....  .  ■   ■  ,  ■  ■  ■  .  VT 

Shell.  World's  Largest,  British  Naval  Uun 

Fires   

Shellac.  <tlogs  Restored  to  Straw  Hats  by. . .  . 
Shellac,  Shoe  E.'u-e.s  Ketipt>ed  wittf 


22i 
211 

m 


Shellac.  Squash  Preserved  by  Coat  of.  .......  810 

Shells.  Discarded,  Lifting  Magnet  Unloads..  692 
Shells,   Large  Caliber,   Timber  on  Russian 

Farm  Land  Cleared  by   340 

Shells  on  Float.  Cas  liecord  Shown  by   :;uj 

S  h  e  I  f  e  r    Hou.'^e,    l'uini>iHK    I'lHllt    111.....   fit' 


Shelter.s.  I'aper.  for  Flowi 


Sh(  idierds,  French.  Stilts  L'aed  by  

Slii»  l<l.  W.  atern  Ciief  Molds  of  l>ouKir 


_M1 


Shieliis.  1-^ire  Itaiio'rH    Eyea  I'roteeted  from 

Mountain  <  Hare  by 


726 


Shifter,  i:eU    Acts  ;it  Two  Pointa   

Ship— Hat  tl.  alilp  "New  Mexico."  lOlectrio  M"o^ 

tora  Drive    646 

Siilp-  Kattleahip    "Tennes.see"    la  America'a 


Large.^t    .  ■ 
Ship  Canal.  F'inland  I'lans. 


84 

TTl 

490 

&U4 

S7S 

442 


Ship  Canal  in  New  Orleans.  Harbor  Facil- 
ities Offered  by  

Ship  Captain.  Deranp-»»d,  Crew  Perl  ny 
Ship  Captain,  Swedish.  Floating  Mine  Dis- 
sected by   

Ship,  Cartfo  of  Meat  for  Europe  from  Chl- 

cHgo  .Sent  on.  ...   ■  .  ■  

Ship,  Concrete,  Beach   Pounding  Does  Not 

Harm    241 

Ship,  Concrete.  Built  for  Salvaging   371 

Ship.   Concrete,   Compressed   Air  Hammers 

Tamp    S25 

Ship,  Concrete,  Launching  of  at  Mobile,  Ala.  71* 
Ship.  Concrete,  Sides  Built  In  Flat  Precast 

Units  for   831 

Ship.  ppTTiountable.  I^umber  of  Cargo  Used 

to  Tluild   1  S2 

Ship,  Department  Store  for  British  Navy  on.  Wi 

Ship,  Drawbridge.  Damaged  by   119 

Ship,     Farrngut's.    Church    Lawn    to  be 

Adorned  with  Mainmast  of   877 

Ship,  Floating  Preventoriums  on   7a 

Ship.  F'loral.  Shipbuilder  Honored  with   99 

Ship.  Flower  Laoen.  Sunk  as  Tribute  to  Dead  405 
Ship  "Furious"  Is  Floating  Aerodrome  430 
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Ship,  Great  Lakes,  Record  Coal  Cargo  Car- 
ried by   670 

Ship,  Heroic  Rescue  in  Gas  Filled  Hold  of. ..  692 

Ship  Hull,  Woud  and  Steel  Combined  in  90i 

Ship,  Iceberg  Hit  by   878 

Ship  "linperutor,"  German,  Kept  by  U.  S — .  £86 

Ship,  Italian,  Retrieved  from  Sea   690 

i    Ship  "Kersalnt"  Aground  at  Society  Island 

Reef   230 

Ship.   "Lake   Fugard,"    Slides    into  Water 

Ready  for  Voyage   621 

Ship,  Life  Saving  Rafts  from  False  Sides  of  39 
Ship,    Mammoth,    Withdrawn    irum  iiuiih- 

port  Service   508 

Ship,  "Mayliower,"  to  Leave  Plymouth,  Eng.  874 
Ship — Naval   Electricians   Trained   on  Dry 

Land  Battleship    829 

Ship,  Negro  Women  Carry  Coal  on   677 

Ship — Old  German  Yacht  Cut  Up  us  Junk...  883 
'    Ship  Piers  at  Angle,  Space  Problem  Solved 

by    663 

Ship  Plates.  Scrapped,  Crane  Hooks  Made 

from    727 

Ship,  Scuttled,  Locomotives  Raise   74 

Ship — Steamship  Service  belwteii  Rio  de  .Ja- 
neiro and  San  Francisco   € 

Ship,  Stranded,  Empty  Barrels  Used  to  Float  330 
Ship— SubmerHibles,  Oil  Burning,  may  Alter 

British  Navy    828 

Ship  Timbers,  Drill  Mounted  on  I'rotractor 

Used  on   372 

'  Ship — Troop  Berths,  Transport's  Cross  Sec- 
tion Shows    238 

Ship.  Two  Masted,  Dyewood  from  Argentina 

Brought  by   86 

Ship,  "Valbancra,"  Quicksands  Swallow....  802 

Ship  Welding  Set,  Truck  Carries   812 

Ship — Western  Chef  Makes  Cake  like   893 

Ship,   "Western  Knight."   Disastrous  First 

Voyage  of   651 

Ship.  Whaling,  Explosive  Harpoons  Used  by  397 
Ship.  Woman  Pilots  on  Mls.slssippi  River....  56 
Shipboard  Laboratory,  Diseases  of  Tropics 

to  be  Studied  In   643 

Shipbuilders,     Chinese,     First  Fabricated 

Stf-amship  Completed  by   399 

Shipbuilders,    Pneumatic    Tool  Suspender 

Tested  by    824 

Shipbuilding — Giant   Trees   Used    to  Make 

Derrick  for  Lifting  Ship  Boilers   642 

Shipbuilding,  Green  Wood,  The  Fallacy  of, 

bv  L,.  W.  Pedrose   513 

Shipbuilding — Hull,   Wood  and  Steel  Com- 
bined in    904 

Shipping — America's  Merchant  Marine  Quad- 
rupled during  War   704 

Shipping  Board,  Municipality  Offers  Piers  to  510 
Shipping  Cage.  Birds  Travel  Comfortably  In  430 
Ships — Aerial  Photographs  of  Parlric  Fleet  626 

Shins,    Auptr'an.    How    ItallHiin   Sunk   710 

Ships,  PraxiUan,  France  to  Release   6 

Ships.  Concrete,  Rushes  Used  to  Reinforce.,  693 

Ships — Dock,  Concrete.  London  Has   714 

Ships — Dr<>adnaught  Plans,  War  Lessons  Re- 
flected In   216 

Ships — Eagle  Boats  on  Way  to  Russia   627 

Ships.  Enormous  Month's  Tonnage  of   161 

Ships.    Government   Built,   Shipping  Board 

Sells    408 

.Ship's  Hollow  Fin,  Motor  and  Propellers  In.  714 

Ships,  Meter  Gauges  Visibility  of   816 

Ships — Navy,  Peace  Time,  Three  Fleets  Now 

Conr»pose    412 

Ship*.  Ocean,  Oil  to  be  Burned  by   809 

Ships  of  Emergency  Fleet.  Green  Timbers 

Ruin    64 

Ships    of  U.   S.   Navy,   Electric  Radiators 

Heat    279 

Ships.  Pnnama  Canal  Has  r)rvdncUs  for   711 

Ships — Pier,  Largest  In  World,  Manila  to 

Have    731 

Ships,  f!nll  Rigged.  Motorboats  Made  of   874 

Ships,  Shipyard  Reduces  Cost  of  Building...  378 
Ship's    Sides,   Propeller    Revolves  Parallel 

with    916 

Ships.   Steam  Auxiliary  Condenser  Used  to 

Cool  on  on   739 

Ships,  Steam.  Sail  from  Mobile,  Ala.,  to  Eu- 
ropean Ports    738 

Ships,  Sunken,  Collapsible  "Camels"  Used  to 

Raise    171 

Ships,  Sunken,  New  Methods  of  Raising   658 

Ships,  Ten  Deck,  for  American  Service   830 


Ships — The   Fallacy   of  Green   Wood  SUlp- 

bulldlng,  by  L.  W.  Pedrose   618 

Ships,  Tuy,  Japantse  Ctiildr(.-n  Make   761 

amps —  \\  ar  .-^hlps    Inu  j  :ied    at  Fluw, 

 ^i'T'lKUl   lTr\v'f!  Si.UtlUj    36g 

ShliLS — U  ai  ■■.h.ii.s,  •i  ;Ligcl?<  and  Junk  .MuiIc'l'I:  H-J 
Slupwornis,  i'unaina  (Jauai  infested  with....  ^68 
Shipyard,  Cost  of  Building  Ships  Reduced  by  378 
Shipyard,   Hammerhead  Crane  Serves  Two 

Shipways  in    266 

Shipyard,  I'aciflc,  Repair  Record  Made  by...  374 
Shipyard  Workers,  Noon  Hour  Band  Con- 
certs for   387 

Shipyards,  American,  Foreign  Contracts  Ac- 
cepted by   

Stilpyards.  American,  I'roductlon  Itecord  Set 

by  ■  ■   .  .  ...  . . .     .    .  714 

Shipyards.  litiKlish.  I>aunclilnK  JJevico  Tcst- 

t^/J  .  t>y   •  •  •  •  ■  •  •  "  •  •  •  •  •  ■  £71 

Sho^k,  c  urn,  Hinder.  .    764 

Shock  icecordcr  tor  Aeroplane  Proniiaea  Now 

Iristrunient  .  ■   fiSi 

Shoe  ^a^■'^^^■  Shellac  rs.-d  to  l^AiiK  .  IK 

tstioe  I,eath'  r,   iUoeks   nii    1- .  i  i   

yiioe  l'a.ste,  Keep  on  Valve  Wheel  of  UaQliL- 

t*^""  to  Soften  .  ■   .......  ■164 

Shoe    i'niish,    l-'iirtilture    Kcfiiiisliril    willi...!  -Ififi 

Shoe  ]Ca<  k,  Sp.ui  e  Sa\  iim:  

Shoe  S;>1' N'arni.^h  t'^i'  il  to  1  l  es ei" ve ......  .  j'Jl 

Shoe,  .spado  l'rev>  nteil  l"r  <ini  t 'u 1 1 1 ii k  ■  C2Q 

.'>hoe   J  oriKue  KL-pt  ri  oin  Slipping .  ."   166 

Snoe    1  raiie,    \  alue    of    Tanned    (J<iat  SItii) 

Li«cd  Dv   "TT7  7K> 

Shoia,    Foot    Strengthening    Devlco  Worn 

ovPf    768 

Shoes,  j  lata  tor  Stretentng.  ......   447 

Shue.H,  i  Md,  Itoad  t'onipoaRlon  Inclmles! .  . !  . "  687 
Shoes,  HiTOfd  Si/e.  for  rirrus  Wi'ttiati .  .  !  .  .  .  "  hitg 
ShocH.  Stripa  Applied  to  Soles  I'ro veil i.  W eai- 

on    118 

ShO<-S.  Supbdt-l  for  Polishing   631 

Shoot-the-Chutes.  Homemade    148 

Shop   for  Sharpening  Razor  Blades  Is  23 

Inches  Wide   4SI 

Shop  Motors  on  CeilinK.  In.stniling   L*!»H 

Shop  on  Ship  for  British  Navy   92 

Shop,  Tap  and  Drill  Stands  Simplify  Work 

in    438 

Shop  Trestles,  Legs  Mounted  on   141 

Shops.  Ship  Repairing.  Panama  Canal  Has..  711 

Shorthand,  Newspaper  for  Indians  in   843 

Shot,  Air  Rifle  Target  Saves   633 

shot,  Stray,  wild  Diuks  Knled  l>y  Ho-i  <ii  .  .  .  ,u!, 
ShotRun,  Why  Shooting  Downward   Is  Mif 

ficult    964 

Shovel  Grip.  Handle  for  Door  Made  from...  .101 
Shovels,  Steum.  Bunkers  Used  by  Excavating 

Contractors  to  Keep  Busy   735 

Showcases.  Russians  Use  as  Museums   728 

Shower  Bath  for  Mine  Mules   14 

Shower  Bath  Stall.  Bathroom  Fitted  wIlli...  406 

Shrub.  Desert.  Alkaloid  Yielded  by   919 

."lighting  and  Aiming,  Mechanics  of   478 

Sign,  Caddies'  Golf  Ball  Trade  Stopped  by..  :i7a 

."^iKn,  I)anK**r,  Univrrsitv  Miiilds   ill 

Sign,  Electric  Fan  Displays   941 

Sign,   Electric,   Wisconsin   Capitol   Has  on 

Dome    751 

SiKn  Holders.  Film  Spools  Used  to  Make   147 

.'^ign,  Mechanical.  Shows  Danger  of  Cureless 

Automobile  Driving   719 

Sign,  Misspelled,  Caff'  Trade  Increased  by...  710 
Sign,  Misuse  of  Fire  Bucket  Prevented  by... 931 
SiKn   on    Roof  of   Aerial   Stations.  Filers 

(Juided  by    488 

.''iirn.  Victory  Loan,  Iowa  Erocts   97 

."Sign.  Warning,  on  Lincoln  Highway   761 

."Signal.  Acetylene  Gas.  for  Grade  Crossings..  876 
Signal  Boards  for  TrafTlc,  Truck  Equipped 

with    699 

Signal  Corps  Experlm'^nts.  Telephone-Tele- 
graph Messages  Sent  Simultaneously  In..  14 
Sii'T'nl  «''r>rps,  U.  S.,  Chance  to  L«'arn  Opera- 
tions of    6S8 

SlfT-al    Corns.   I'    S     f.«  aoo    Miles  Onlpo.^t 

Wire  T^sed  a  Month  by   IS 

Signal  Lamp  for  Electric  Iron   476 

.Sitrnul  Tower,  Steel.  Storm  Warnings  Given 

hy    893 

Slennl  Tower.s.  Jobs  for  One  Armed  Men  In. .  86 
Sipnals  between  Air  Craft,  Electrodes  in  Sea 

Send    278 

.Signals.  Fog.  Lighthouse  Wireless  Sends...  843 
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Signals   on  RallroadB,  Painted  Background 

fur   

Signboard,  Novel,  Farm  jrToaucis  Adveri.l»ed 

on   

Signboard.  Tcnnla  Players  Appealed  to  by..  740 

Slgnbourdij.  t^culpturo  L.stid  uti   ^91 

riignet  King.  Identincatlon  Disk  Hi..........  988 

aig>ia.  Advertlalng.  PlahC  tsprayci-  vuva  to 

m  H  k  p   J 

Sign.  Lnty  wili  Construct  for  Air  Craft  734 

Signs.  Lighted.  Policemen  Displaced  by.....  696 
Signs  on  Autos.  Cautious  Driving  Urged  by.  J<8 
Signs  on  WLsconsln  Trunk  Highways.  Auto- 

ists  Aided  by  A'-.  l'Vi: a^Z 

Signs,  Pine  Stick  Used  to  Paint  Letters  on..  476 
Silk  Cartridge  Cloth.  Peace  Time  Use  of.....  386 
Silkworms.  Butterrty  Farmers  In  France  Ex- 

perlmentlng  with 
Silo  Blocks.  Concrete.  Bridge  Arch  Made  of.  62 
silo,  Cunihincl  Door  and  Ladder  Lale  Im* 

prov«  nu-tit  at   ■  ■  

Slfo  !n  n:ulto.-i(l  YitF<l.  Store  In  g?2 

SilvLT   I.".^t  <ri(  :il  rTfClpUM  i  idti  .Snvrfl..  OHI 

Silver'  N'.w   Vault   i'.Mildlim   AsK.fi   lur   (df* 

Sink  Drain.  Automobile  Hi  Ater  Made  fruin..  149 
Sink  or  Drain  IMpts.  Plugged  Up.  Onsoline 

Used  to  Clean   447 

Siphon  In  Tank,  Starting  Flow  of  Gasoline 

^-Ith   .  ■  •  •  _•  •  •  •  •    ■  •       •  ■  ■  ;  •.•  ■  •  ~ 

Slrfri"  Elil  trie.  Army  Hugl>'  K.placed  l)y....  t9 
Sirup — Sw.-rt — l'olatr..\q  and — Mult   U.scd  to 

Milko  ••'  ^  Lli 

Skate  Strap.  Pads  on   .... ....  •  •  •  •  •  •  •  94* 

Skater.  Ice,  World's  Record  Established  In 

Sweden  by  

Skates.  Roller.  Rider's  Weight  Propels.  .  E»2 

Skeleton.     Chlers,    Unearthed    In  Mound 

BulIder-8  Tomb   • '  V IT, 

Skeleton  of  (Ilant  Whale  on  Truck   fijl 

Ski  Jumping  In  Summer  Expert's  Sport.  641 

Skidding  Machine.  Steam,  Erected  by  Amer- 
icans in  Kran«e  •  ■  

Skin   of  Hand.   l{->7!ors  Stropp«'d  on  

Skunk.  Liv.   Halt  'i  fMr-  for.  ..........   79B 

Hlnh  of  Wn.nl.  Inkwell  and  L.'ILlt  Opener 

Mndf  from   ;'\'''^''iw! 

Slnok  Coal.  Water  Covers  m  ir'art,  by  O.  F.  ~ 

Paul   ■_. .     . . .  887 

Slag.  Cement  Containing  uypsum  Made  frimi  77 

Slate  Waste  of  North  Wales.  Many  Uses  for  668 
Sled.  Alaskan.  Bicycle  Power  Wheel  Motor- 

\j^^g    o46 

Sled.  Dog."  Ala'skaii  Mounts  Whefln  on   S'  " 

Sled.  Power.  Made  from  Motorcycle   947 

Sleds  and  Ice  Boats.  Air  Propelled  788 

Sleeve.  Tin.  Piston  Rings  Fitted  with   456 

Sltcer   for   Vegftable.«    •  • 

Slides  of  Rock.  Wing  Fences  Protect  Power 

House  from   

Slip  .Tnrk  Cart.  High  Wheeled.  Heavy  Loads 

Carried  by  ■  •  ■   •  •  ■  •  ■  •  ■   ■  y;"^ 

Smeltf-ra.  Klcctrlc.  Planned  for  uiiicb  ilast 

i!i(ii«-3  

Smoke     P.nrrngo    In    Mimic     War.  Public 

Thrilled  by   8* 

Smoke.  Candle,  Imitation  Marble  Finish  Pro- 
duced by   •  •  •  •  •  •  314 

Smoke  Law  Violations.  Telescopes  Reveal.  .  .  853 
Snails  In  Glass  Tumbler.  Texan  Photographs  172 

Snake.  China  Egg  In  Henhouse  Traps   406 

Snakes — Ranchmen  Hunt  Rattlers  with  Cav- 

alrv  Snbers    J'J 

Snap  Button  of  «';inv(\  P,.^pn  iri  n  tr  i45 

Snap  F.-iPtfn.TS   H",«f'  T''ilr<  <!  I.y  Means  of...  *">3S 

Sniper.  Tricks  of.  by  ReT  Harrow   787 

Snow  and  Ice  Automobile,  Egg  Shaped  Run- 
ners for  ■   J 

Snow  Fence,  Drifts  Prevented  by   9^4 

Snow.  Melting.  Snowslldes  In  Alaska  Sluiced 

by  Streams  from   433 

Snow  Shoe."    Tin  Can  U-^d  to  M;>k"    * 

Snow  Shovel.  Fulcriim  Attachment  for  9B7 

Snowballs.  Wind  In  Maine  Forms   694 

Snowplow.   Street   Gutter,    Drainage  Kept 

Open  by  •  • .  •  •  174 

Snowslldes.  Curving  Corrugations  on  Sheet 

Metal  Roof  Plates  Prevent     279 

Snowslldes  In  Alaska.  Streams  from  Melt- 

Ing  Snow  T^sed  to  Sluice   433 

Snuffer,  Fnlllnp  Lamp  Flame  t?»  Extlngnlshed 

hv  :  4»g 


Soap.  Abrasive,  Slate  Waste  of  North  Wales 

tu  lie  Made  iiilu..  7.  "T  fi61 

Soap  and  Lard.  Summer  Ski  Slide  Greased 

with    641 

Soap  Bar  in  Window  Display.  Fooh  Carved  In  B6 

boap.  CUy  .Softens  Water  u"  ■'^ave..~  .  ..  .~  Sit 

Socket,  jjolts  ^f^ld  from  Turning  by   139 

Socket    W  reneh.    Itnteheted.   lur    l  ight   ciji  - 

nera    .     ...      .   251 

Socket  Wrench.  Universal  Joint  for   608 

Soda  and  Sawdust.  Fires  Extinguished  with.  770 
Soda  Fountain,  Automobile  Filling  Station 

Equipped  with    690 

Sodium  as  Conductor  of  Electricity,  Ger- 
mans Considered    191 

Sodium  Bearing  Mineral,   Water  Softened 

with    407 

Sofa,  Phonograph  under  Arm  of   764 

Solar  Heat,  Steam  Engine  Run  by   796 

Solder.  Basin  of  Water  Salvages....   777 

Solder  for  Tin   Roof    Koain  from  Knota  In 

I'i  ne  Jiu.grds  L'aed  for   295 

Solder  for  Uae  with  Aluminum,  Switzerland 

i'ruducoa   .  ...  .  ...  . .  ....  ...   368 

Solder,  Pearl  Handle  of  Knife  Repaired  with  810 
Soldering   Copper,   Holes   in   Convoy   Solder  ; 

to  Point  of    767 

Soldering  Copper,  Nickel  Pointed,  for  Alum-  ' 

inum    Work . . . ... .  . .  299 

Soldering  Copper  Works  like  Fountain  Pen.  767  I 
.Sidiiering  Coiipers  for  Wiring,  Handy  Forms  ' 

of  ■  '  1 

Soldering  Iron  Siove.  Swinging  support  ior.  iil 

Soldering  Paste,  Dipper  for   613  ' 

Soldier,  American,  French  Consul  Decorates  | 

in  Cincinnati  Street   17  I 

Soldier,    American,    Spirit    of  Exposition 

Shown  in  Statue  of   210 

Soldier,  American,  Swimming  Race  at  Paris  I 

Won  by    349 

Soldier.  Blind  and  Armless,  Typewriter  Op-  ; 

erated  by    703  I 

Soldier — Cavalryman,  Loss  of  Legs  does  Not  , 

Prevent  Biding  of. .  .    .  .    .  118  I 

Soldier.   I)>ail.  (Purity   Kiidge  Dedicated  to.    193  1 

Soldier  Inventors.  I'ay  Due  to   536 

Soldier.  Letter  Eight  Months  on  Way  Re- 

celved  by   664 

Soldier  Memorial,  Chicago   Plans  Stadium 

to  Be   278 

Soldier.   One  Armed,   Moving  Picture  Ma- 
chine Operated  by   40 

Soldier.  I'lunge  over  Chalk  Cliflf  in  France 

Survived  by    347 

Soldiers.  American,  Newspaper  Published  In 

Russia  by    740 

Soldiers.   American,   Pontoon   Bridge  Built 

across  Rhine  by   716 

Soldiers.  American,  Study  In  German  School.  749  ! 
Soldiers.  Airnrican.  'yiotory"  Medals  for...  116 
Soldiers  and  .^.lilora.  Fartn  Training  for...  ..  6S»  | 
Soldiers.  Dead,  France  Adopt.s  Diplomaa  for 

Honoring     ..  .  720  J 

Soldiers   Dead   Tn   France.   Permission   Ke-  i 

fused  to  Return   916  ] 

Soldiers,  Electric  Sign  on  Wisconsin  Capitol 

Dome  Welcomes    761  , 

Soldiers,  Former,  Vocational  Training  Books  I 

for    762 

Soldiers,  Government  Hospitals  Stage  Dress-  i 

Ing  Contests  for   B27 

Soldier's  Helmet,  Lighting  Fixture  Made  of.  828  I 
Soldier's  Helmet.  StatHC  of  Liberty  Wears..  872  , 

Siddler.s'  Honor  Roll  on  CitV  .Street .   396  I 

Soliilers.  Tninrovised  ^ylre  Twister  Biillt  by.  .  68 
S<ddler8  In  Rus.Mln.  Toboggan  Slide  Made  by.  882  i 
Soldier.s.  Monument  In  Training  Camp  Erect-  | 

od  by    700 

Soldiers,  Permanent  Memorial  Arch  for   828 

Soldiers,  Returned,  March  through  Victory  I 

Arch   ••••  "^^^^ 

Soldiers'  Sanitary  Station.  "Cooties"  Killed  | 

bv  Stfam  from  Locomotive  In   386  ' 

Poles   Shoe,  Varnish  Used  to  Preserve   791  ' 

Somersaults,  Back.  Swimmer  Tries  In  Surf..  467  ] 
Soot  In  Chimney,  Gun  Discharge  Dislodges..  463 

Sotind.  Instrument  for  Measuring   8Si  ] 

Sonnd    Vibrations.    Electric    Maebines    Con-  I 

trolled  by   j.  .  .  SCI  | 

Sounding  Board  for  Electric  Bell,  Cigar  Box 

Used  to  Make   791 


d  by  Google 


POPULAR  MECHANICS  INDEX.  VOl-UME  XXXII.  1919 


49 


Sounding  Board,  Glasa.  Church  Auditorium 

I'ii  1.  ^1  wit  It   ■  ■  ■   668 

SuuuUiiiK  uf  Ocean  by  Explosives  726 

Souvenir  of  War,  Corporal  Secures  Uenerals' 

Sisnutures  for   367 

Spade  I'rcvt-nted  from  Cutting  Shoe  620 

Spanker.  Klectric  ...........  7.  .  yzi 

Spurk  Arreatera  on  LiOCOmotlvM,  i-'ire  ciaima 

iCLducea  py  •  ■  •  %  

Spark   riut?.  Carbun  K^pt  Away   by  Loose 

Hulls  in    ■   iS 

Spark  I'liiK  Tester.  Plug  in  Preaauro  Cham- 

ln-r  ftt  ■  .  ■  ■  ■  ~   88S 

Spark  I'lug  Wires,  String  Usfd  to  Identify.  .  778 
Spark  Plugs  on  Auto,  Trough  for  Rain  Pre- 
vents Grounding  of   293 

Spf i  taelts,  Agfd  French  HefuK'  ea  Kt-ccive..  539 
tsplndle.  Drill,  and  Motor  on  Arm  of  RaTimt 

Drill    68Q 

SptndK'S  on  Shaper,  Electric  Motor  Drives..  423 

"Spirit"  Table  Lifter   796 

Sponge  and  Soap  Holder  for  Bathroom   914 

Sponge  Mitten  and  Wringer.  Scrubbing  Made 

Easier  by  Use  of   166 

Spools,   Film,   Window   Sign   Holders  Made 

from   147 

SpooLs,  Old   .Shelf  (.^abintt  ^V^-'^^/^^of •••••••  •••  ^-^^ 

SixHin  for  Ltnionaue,  i?  errules  for  Straw  on 
Unndle   T  434 

Spoons,   Glass,   Hollow   Handles   Serve  aa 

Straws  on    694 

Sportsmen.  One  Legged,  i'lay  Continued  by.  200 
gportatiien    Itailroatf  Ituna  Trailer  <Jar  ror..  fVB 

Piiortsnien's  Hut»  l  t-Moata  on  ivjike  .  .   8.15 

Sports,  Concrete  I'ourcd  into  Walls  through  i:40 
Spouts.    Flexible    Steel,    Tor    OTTcanS  SUd 
Grease  Guna    749 


Sill  aver. 

(_;;i.soiine.  Metal  I'arts  ( 'lea iifil  with 

Sprayer, 

Plant,  Advertising  Sijjns  Made  with 

vvu 

Sprayer, 

Traveling,  Tree  I'ests  lJra>.l Rated  by 

 wrr—-  Tw^  r_  ■_  1 « 1  _  x~n  1  1 1  1  ^  .  1  i~i     f  ,  ■.  1    1  if 

b6b 

with  494 

Sprayers,  Whirling,  for  Fruit  Orchards....  366 

Spreader  for  Beads  of  Auto  Tires   64 

Spring  Board  for  Swimming  Pool  466 

Spring  Coupling.  Coll.  for  Sewing  Machine 

Belts    138 

Spring  MoutttinpH.  Diamonds  Displayed  on..  155 

Fprint^  of  .Viito.  Toot  Made  from....   610 

Spring  \Vat»-r.  <"H"iP  Kefrlgerator  Uses   466 

Sprliig.s,  Auto,  •j  ruck  Humpera  Made  of   142 

S|>ririL;s.  riiute  UhoKm  !Sui>r'"i't'  il  b\'   fl41 

Siirinkl'  r,  Auto    i  ank  C  rrU  il  on  Trailer  of  Ef>6 

sjiriiikler.  Circular,  for  \  egetablis .    4t)i 

.^iirinkli  r.  l.awn,  Drum  of  Hose  Reel  Forma.  114 
yjirinkli  r.  Lawn  Sprayed  in  Half  CTrclca  by.  ZbB 

Sprinkler,  Lawn,  Turtle  Acta  as   800 

Sprinkler  W  agons  Waah  StroetB  With  Sheep  

Dip  ■   .    .  ■  

Sprinklers,  .Street,  Water  Hauiea  to  Mousei 

by   ;  ■   .  ■  .  ■  .  ■  ■  .  ■  .  .  .    ■  .  ■  •  893 

Sproeket,  Idii'.  Iiri\<-  Chain  Ki  pt  1 1  om  i'lap- 

ping  by  77.  127 

Sprouis.  Kiiwr  ic  Tahle  L'-g  Urowa.      TfTt 

irl)ru'-.-   and    TaL'^am    Pillow   for  •lypowriter 

Mulller    161 

f-'ptir  for  W.-ilkinK  or>  Ice  ....  926 

Simr   ilt.iss.   Ma'  hine   with   Adju.siable  Hob 

Sidndb;  <'"ta    .  TTT  42g 

Square.  }:cV'  I  Protractor  on   7^7 

Fquaro,  Coiiilil n:i t ion,  'inol  >orma   lTt2 

S'luare,  Foldiiig  Hule  I'orma   137 

yquare  Hole.  Hound  lUt  Horea   7fl6 

S'luarea.    Carpenters'.    Distances  Measured 

by  ...   132 

Squaah,  .Shell.'ic  Coat  I^rcqervea   GIO 

Squeegee  Machine.  W  ater  on  1^  loor  t  'ollected 

liy   682 

Squirrels.  >;round.  Auto  Vixhanst  Kills......  ttt 

Stlldi^ln^l.   Hug.-.  (/litengQ-a  sohll.-r  ^^omfm7rt  — 

rlann' d  to  I>e.  .  ■  ■  •  

St.i  in  .i.-ie.  Toy,  Figurea  Deacend   ^^1 

St.iirs.  T^alnting   462 

Stairway,  Di.xappearing.  for  Attic.   940 

StnirwHV.  Dcean  I'-'^^^^h  Iceachetl  by   ~Tt 

ptakes   f^urvevors".  Dl.Mtrlhutlnn  nt   7fi4 

KtnU    Tiark  Y.-ird,  Milk  r.nnt  Kopt  tn   2fiB 

Ptall  for  Phnwer  llath  Bfltrimnm  'P'lttod  with  40S 
Stammerer.     rerebral     Conge.qtinn  Causes 

TrouhU  a  of  .  .   •  •  •  ■  -  •  • 

Stamp  By-I'roducta,  (iovprnmeiit  Use  Found 

for    ■  ■ ".  -"^^  8*^5 


Stamp  Molstener,  Aluminum,  Perforated  Cap 

on   i>36 

Stamp.  Kubber.  Is  Adju.stablo   J4S 

StumpHijj.s.    hfheet    riteel.    Gasoline  Engine 

Made  of  .  "  .  .  .  4.19 

Staiiipa,  ^teel,  Jlorneinade  Mounting  for ..  ..  460 
atand  for  Tobaceo  Pipe,  Wire  Used  to  Make.  7'J3 
■Stand.  I'tuiiui    AuiuiauLile  Dia^ui»ed  by....  738 

iSiand    Slioe  rolialung   •  •  ■  •  •   632 

.Staiida   for    Tape   and    Drilla,    Stiop  Work 

Easter  Py  Using.....   431 

"Star-.spaiigicg    jjaiiner.     I'icturca    Used  to 

'i'eauli    .  .   ■  .  .  .  7.  ■  ■  ■  .  ■  ■  209 

Starch    i'lant   Explosion/  Death   and  Kuin 

WrouKht    by  201 

Slarleits,  Llei  irlc,  Naval  Seaplanes  Sitiipii.  il 

with  ^  ■  •  •  ■  ■   '■   146 

State.   Jllinoia    Memorial  Building   to  Coin- 

meriiorate   Statehood   649 

Slate  Seals.  Hardware  Stock  lieproducea.  .  .  .  695 
Stations,  Battery  Charging.  Electric  Autos 

Charged  at    40 

Stations,  Repair  Equipment,  Electric  Rail- 
road Adopts   229 

Statistics,    iteport  of   "No   Accident    W  eek" 

Gives   S69 

St.itistica.    War — Buildings    In"  Devastated 

Di.stricta  of  France.  Mliiiater  Reports  Con- 
dition   of  TT.  230 

Statue    of    American     Soldier,  Exposition 

Spirit  Shown  in   .  . .  .T7T  210 

Statue  of  Liberty,  Soldier  s  H»/liiiet  Worn  by  872 
Statue  of  I^incolii  for  City  of  Manchester..  811 
Statue    of   Uncle   Sam,   Viaiting  Fleet  Wei- 

com,  d   i>y   .".  0,88 

.Staves,  Wooden,  Hugo  \yater  Pipe  Made  of.  437 

Steatn  and  <Jaaoline  Driven  Eniirine   254 

Steam,  Automobile  Radiator  Cap  Condenses  728 
Steam  Bath,  Iron  Made  Proof  against  Rust 

with   118 

Sttam  Cider  lOvaporator.  Apple  Jelly  Made 

with   ;.  .      77  363 

Sle;im    Cookers.    Copper  Diaidirauma  .Make 

Safe   683 

Steam  Cookers  tn  Field. _.    !?60 

Steam  Forge  Hammer,  Largest  In  U.  S. ....  270 
Steam    frotn   Locomotive.    "Cootiea  '  Killed 

with    :iR6 

steam  Jet.  Aul"mobil'  I'ai  ts  Cli.aiied  with,  hi'8 
Steam  Road  Roller  Soil  Sterilized  with....  705 
steam  Roller.  Steel  Cylinder  Protects  Hose 

on   69 

Steam  Shovels,  Bunkers  Used  by  Excavat- 

Ing  Contractors  to  Keep  Busy   735 

Steam  Turbine,  Largest,  New  York  Installs  242 
Steamer,    Explosion    of   Concrete  Elevator 

Wrecks    664 

Steamer,  Stranded,  Empty  Barrels  Used  to 

Float    330 

Sti-amers.  Tank.  American  Shipyards  Build 

Five  durlmr  July  .  "  7777  7:n 

Steamship    "Anoka,"    Auxiliary  Condenser 

Used  to  Cool  Oil  on   739 

Steamship  "Mylle,"  Chinese  Build   399 

Steamship  Service  between  Rio  de  Janeiro 

and  San  Francisco    6 

Steamship    "Western    Knigbt."  Disastrous 

Maiden  Voyage  of   651 

Steamship  "Yomel  Maru."  Shipyard  Makes 

Record  Repairs  on    374 

Steamships     Sail     from    Mobile.     Ala.,  to 

European  Porta  ■..  738 

steel  and  Concrete  I'ark  liciuTi  immovahKi  vu6 
St.-el  nnd  Wood  Itoat  Hull  t^>inbln.'s  Use  of  a04 
St' el  liruab.  Rille  Cleaned  hy  .siiooting.  .  .  . .  b'J$ 
Steel.  Casehardened.  Method  of  Straighten- 

Ing  •  •  •  460 

Steel   Cylinder,  Hose  on  Steam  ivoiler  I'ro- 

tecteil  by 

Steel  Flagpole.  Bent,  Cut  Off  and  spliced..  270 
Steel  Freight  Containers  for  Boats  and  Cars  574 

Steel  Gauze,  Lead  Reinforced  with  602 

Steel.     Gun.     Electric    Furnace  Shortens 

Making  of    224 

Steel.  High  Spe.  d.  Saving     609 

jiiteel'  Hiuh  Speed  Scrap,  iteclalming   100 

St. M  il  Hiph  Spe.-d.  Tonl.a  of     .  715 

St'-'  1   Impurities,  .New  Ltching  I'rocesa  Re- 

venla   ,.  .  ■  -JTT .  190 

.  Steel.  Knife  Sharpening.  File  TJ.sed  to  Make  7:»f< 
Steel.  Nitric  Acid  and  Water  Used  to  Color.  616 
"Steel"  (Poem),  by  Lydla  M.  D.  O'Ncll   282 
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Steel  Shell  Caaea.  Germany  Makeg  Into  Pig 

Iron   ...!....'....  181 

Stifi,  .SiKiial  Tower.  Storm  W.wiuub'd  tiivcu 

t>y  •  ,~7^  an 

Sttel  StHiiU)   .\luunli]i(^,    IloiiK-muiit'   460 

Steel  'l:uik.s  lur  l.inuiu.s.  Made  in  tfcotlons. .  6Ug 

Steel  TuiutiK.  i^t  iiiuvlnn  Scale  from   937 

Steel  Vh<  uuiii  liotcle     7S5 

7ti() 


Steel   with  Sh;n  u  Curncrij.  iiardcuinK 


Steel.   Wood  Ihut 
T.  iironsdon 


Is  Slruiit»t-r  Thau,  by  lu. 


-IJJ 


St' Jack  Climbs  LJIaiit  fllual  lo  iwoair 


AM 


Steering  Wheel   Top  of  Cut  Off   619 

St<-|i.  A iituiru)t)U<-  Carries  ■■■■  ■   167 

Stt  i'Uuidi  r  and   Iruiiiinj:    buard,  Couvertlble 

Chiiir  L.seil  ;ia   "   484 

Stepladder  and  Stilts,  Walking  Ladder  Com- 
bine;)   4FiS 

Stepladder,  Kitchen  Stool  Combined  with..  276 

Stepladder,  Wheeled,  Crank  Operates   364 

Stevedores,  Chain  Conveyor  Kemoves  Dan- 
ger to    66 

SterlH»er.  Toothbrush.  Fruit  Jar  Used  to 

Make  !   474 

Stilea.  oiil  I'a^jliioned,  Ocean  Beach  Reached 
^^^^^  y    \~^'  fain  ^  »»«^«»««««»«»  T^^^^^^^^^^^^^^^    3  7 

^^["•''r.  Acting,    Foreign  Tar 

Stilts     and     Stepladder,     Walking  Ladder 


Stilts.  French  Sheepmen  Use   876 

Stints  of  Bees.  Formic  Acid  Obtained  from, 

by  Sam  E.  Conner   366 

Stockings,  Snap  Fasteners  Used  to  Pair...  636 
Stoker,   Mechanical,  Coal  Fed  to  Locomo- 
tive by   I   898 

Stone,  Crushed.  Unloader  for   76S 

Stone  Cutter,  Modern,  Granite  Sliced  like 

Cheese  with   413 

Stone.  Circular.  Made  from  OIlHtone.  . .     .  .  . 

Stool.  Kitchen,  stepladder  combineg  witn..  Tib 

.^tdr.Mui'     Hatti.ry     Cii-Ufl.     Float  Indicates 


AM 


St()r:m^L-  Hattory  Loconiotive  fur  Mines.  .... 
Storage   iiattcry   Locoinotlvc,    Train  I'ulled 


HZ 


906 


Storax,  Substitute  for  Produced  by  Domes- 

tic  Red  Gum  Tree    746 

Store  Alarm  Clock   SIO 

Store.  Circulating,  Groceries  Taken  to  Cus- 
tomers by    260 

Store.  Cooperative,  in  ITnivorBity   424 


71 


Store,  poiiarttnct^t.  on  Shin  for  Hrltlsh  Navy 
Stmc,  l>ruk'.  S'dls  KyirytfiiriK  but  DriiKH... 
Storr-,  Aii^^i'lcs,  (Jdd  l'\atur«'a  In  lia.se- 

ment  of  -T.  823 

Store.  Rt  tall.  Machinery  Scrvea  Shoppers  In 
Store.  .Silo  in  Uailri»ad  Yard  I  std  as"...  ... 

Store,  Stnall,  Moves  to  State  Street,  liy  IC.  T. 
Hronsdon 


StfirkH  At:)tln  lUiild  Neata  in  Strnj».s<uirg.  .  .  . 
Storm.  Cvi-loriii^.  Minnoflotft  Town  Visited  by 
Storm    W  arrilii^^.s,    .Steel    SiRnal     Tower  to 

<nve    ............. ...   .  .  .  . 

Storms.  Cyclonic,  Studied  on  Surface  of  Sun 
StorM'f         St  Ind'nn.  Met"  orol(>>ji«'.'i  I  .stniion 

In  Florida  to  Detect   

Stove,  Dutch  Oven,  Directions  for  Making.. 

Stovp  fnr  Cnmp.  KoId'OL'  ,.  .  . 

Stove.  Muffler,  on  Motorboat  

Stove.  Soldering  Iron.  Swinging  Support  for 

Stovepipe,  Can  Opener  Used  to  Cut  

Stoverdpe.  Crane  for  Lifting  Wawon  Hed  Ki»- 

tntes  In  

St'aincr.  M-  aaure.  nnd  Kuntnl.  ComMtmtlon 

Flexible  Nozzle  Oilcan  Is  

Strainer.  Semicircular,   for  Cooking  Vessel 


113 


Top. 


893 

44 

786 

•■  I 

630 

771 
786 

7  Si) 

439 

696 


St  rap 

2S6 

Strn  p 

Ptran 

1$« 

Straw 

.  PnrnfTlned  Paper.  In  Iced  Tea  Spoon 

434 

with 


606 


Straw.  Wet.  Makiiit,'  llarr<'l.'<  W.-i  t  »t-Th-:  ht 
with   •  ■  .   ■  • 

Strn  wherry  Beds,  Runner  Cutter  Used  to 
Weed    126 

Straw.q.  Pn>1a  I'-Qiintnln  P^PP^'^...*,"  Paraffin 
Iiisiilatoi.s  for  Low  Voltage  Wires  207 


Stream,  Mountain,  Measuring  Flow  of   til 

^tft^t^t  i^>ivcs  into  I'lt  UtTharmed  : ! .  .  !  "t 
Sireei  tjar  I'looring,  Fence  iiuut  wilh......  no 

.street  Car.  ITlvatu  Jloutie  Entered  by   84 

Street  Car  Rides.  Length  Varus  Cost  of...  913 
Street  Car  Rides,  Unlimited,  for  One  Dollar  620 
Street  Cars,  Automatic  Window  Screens  for  219 
Street  Lamps,  Experimental,  on  City  Boule- 

,  vards   ^73 

fetr'  <-t  Ligtitfe-,   Wagons  and  Equipment  for 


910 


Stnjrz     lavometil.     Asphalt,  Cubblestuuea 

Used  as  Base  for   91J 

Street    Railways.    Metal    Carfare  Tokena 

L'seu  on   §11 

Street   Roller,   Mixer  for  Asphalt  or  Con- 

Crete  Auat  hcu   to   ......    202 

Strort  .Surely  Zmn  .s  JCalai-d  I'latforiiis  011 !  .  ZlU 
Street  Service  :>tali()n.  Aeroplane  "Ga.s.sed  ' 

*t    842 

Streeis,  sprinKier    Wagons   Use   Sheep  Dip 

to   Wiasb    4SS 

Streets,  Two  Tip  Oiling  Sprayer  for   404 

Streets,  Wooden,  Automobiles  Wear   760 

Stretcher  Cases,  Hospital,  Incline  as  Means 

of  Ingress  for    9c 

Stretcher,   Adjustable,  Hinged    Bottom  In 

Ambulance  Airplane  Holds   223 

Stretchers,  Motorcycles  Euulpped  with   R< 

.string;  and  Metal   .StriiLs,   i'atu  r  CIiij.s  Made 

of     •  •   28a 

string  Kept  on  Old  Handle   suu 

Strings,    Automobile    Spark    Plug  Wires 

Identified  by    773 

Strop,  Razor,  Newspaper  Serves  as   795 

Strop,  Skin  of  Palm  Is  for  Razor   773 

Students  at  Harvard,  Outdoor  Games  Com- 

pul84>ry  for    698 

Students,  Tractor  Cultivator  Built  by   280 

Stump   Drills,   Portable,  Generating  Plant 

Drives    62 

Stump.  Garden  Seat  Mounted  on   466 

Stumps,  Land  Clearing  Method  Saves   880 

Stumps,   Tree,  Smokeless   Powder   from  Is 

War  Development,  by  E.  T.  Bronsdon...  649 
Submarine     Accident.     Extraordinary.  by 

.John  i!;dwin  Jiogg   .TTT  321 

Submarine,  American,  Sinking  of   744 

Submarine,  America's  Largest,  Speed  Rec- 
ord Broken  by    672 

.Submarine  Cable  Planned  for  Pacific  Ocean  640 
Submarine  Chaser  Race,  Record  Broken  in.  746 

Submarine,  Chilean,  Sinks    210 

.^uhmarine.  Oerman.  L".  S.  Conducts  Recruit 

Intr  Cnmpnign  with   .to 

Submarine  Motors,  Trained  Sea  Lions  Fol- 
low Sounds  of    2 

Submarine,  Panama  Loan  Subscription  Car- 
ried  In    237 

Suhtnariiie.  Salvaging,  Ocean  Bed  Explored 

by  482 

Siiltm.irlnes,  American   Shipyards  Build....  734 
Submarines   and   Seaplanes,    Radio  Experi- 
ments Indicate  Coiiperatlon  between   648 

Submarines,   Dry   Dock  with    Huge  Tank 

fsed  by  CSermans  to  Test   184 

.«?ubmaritie.s,  German,  Metal  Fish  Track   906 

.•^nbmnrlnes.  Oil   Burning,  may  Alter  Brit- 
ish  Navy    828 

Sul'wny  for  I.,lve  Stock,  Cattle  Killing  by 

Trains  Stopped  by    Ill 

S'lhway  Hantjar.  Ring  Shaptd.  for  Airships.  106 
.Sii'  \\:;\'    I. ill'     in    Madiiil    tD   I'O    Cpi'ned,  t)y 

'  :     i:'    l  aul   ;  :  ■  ■  ■  ■  S96 

Subwav   Ventilators,  Angle   for   Lost  Arti- 
cles In    43S 

Suction    Cups,    Rubber    on    Rack    of  Nail 

11ni.«h  for  One  Armed  Persons   276 

Siirar  and  Alcohol  Fro>lu<  <-;  s.  Now  Process 


818 


Snirar   Pert  Cy-Products,  Beef  Cattle  Fat- 

tened  on    413 

.«^nuar.  Beet.  U.  S.  Second  among  ProducorH 

of   S96 

Sugar    fnno.    .Tapanrse.    "Mosaic"  Disease 

(]-.cs  Xot  AfT.  .  t    254 

Sii  1 1  <•-•!  se    A  1 11  ni :  n   !ii  Tr'iiilr.tr  I'durd  for   274 

fiuMc:'.-'..   T".r1;   T:...-;i    '     .  t  ■  ^  t         ^    Al<l.-.l  l.y 

■  — ™  


Sii  j  t  r.t^  .«e,  Iln  nilU'  ill  V.nd       •  ■  ■  •  

Sulphuric  Acid.  I.eakliiir  Kadiator.«  Jli-pntred 

wUh   "..   477 

.^innnur   ITfuis''.    Uustli'   639  ^ 

Sun.  Astri)iii>iii>  I  P   <  il  .s.  rviiit;   (ias  Cloud  on  200  • 
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Sun.  Steam   Entrlne   Hun   by   79S 

isuii,  '1 1>>  iia(Jut.»  lilt  SiiiiMi''  III'  Stu'li'il   So 

Suhtiial,  I'riniitivo    MoxiV  an  Indian  L  ac-a ...  .  662 

Suniiae.  Iting.  by  l^utiiner  J.  Wilson   767 

tjuii's  iic-at    \  ;tr>  iriK    \\  earner  rinii  iist  oy.  j">i2 

auM-sriade  fur  J^iIIl  .Sigrii     306 

aupi.  [  ctKiTKL] ,  l.n»;iin.:.   Uccord  i''li>;ht  Made 

i'ossible   by   S19 

Supercharger  of  Aeroplane  Engine,  Altitude 

Miiik  Set  by    891 

Surgery — Artificial  Joint,  Spanish  Surgeoa 

Invents    383 

Surgery — liloud      Tranafuslon  Operatlona. 

I'eraons   iv,Xiwniiied   for   162 

Suryvry — Dissection  Work,  Aeriul  Search- 
light I'rojLciti    74S 

Surgery — New   York   Diagnostic   Clinic,  by 

W.  F.  Cioodwin   865 

gurh-ery— Solid  P^^rtyttln  Emplpy^d  }n  FftCtal 

Uperation.s  •  •  •  • 

Suru<-ry-  'I'wins.  Filipino.  Operation  Xo  St'p- 

arnto    761 

SurKtion.  Anatomical  l-ilma  l'reL>arLd  In...  644 
Surgeon.  IJIectrlc  Itrll  I  sed  by  in  lio.-'iiital  784 
Surgeon.   apanlBh.   Aititlrhil    Joint    Invi  iiti'd 

by   :    ,,T  38» 

Survey.   Aeroplane.   Wood   I'ulp  of  Forests 

Valut  d    by    ■  ■   .  ■  340 

Sm  y-  y  of  Aiiia/.on   Itiver.  ('mruneioiai,  UtH- 

ziliaii.1   Mriki-   »64 

Suivy    laiiio.''.    African   Air   }{oute  Traced 

by   '  ■   398 

SurTeyor.-}'  Stakes.  Diatrltjution  of   764 

Suspt-ndtT  for  Tools  Shli>biiild«Ts  Teat....  824 
Sw  anip  Lands.  Florida.  DrainaKC  i'roj«-ct  to 

lleclaim  ■   17a 

Swamps.  Concrete  Aqueduct  Builders  Im- 
peded by    659 

S^wimpg,  Southern.  Lltards  for  Greenhouses 

l-'iirriiHh«  d   by    .•  ■  ■  •.  ;  ■.  

Swimiiit-r.  Hryck  SntiicrHaiiit.s  In  .Surf  by....  iSl 
Sw  itnniing  I'ool  Cleaner.  Sediment  Kenioved 

u  Ht.   .'.  —  S74 

Swinitning  I'ool.  Spring  Board  for   466 

Swimming  Race  at  Paris,  American  Soldier 

Wins    349 

Swimming    Suit,    Inflatable,    Wearer  Not 

Hampered  by    710 

Swing,  Hand  Car    308 

Swing,  Pressure  on  Stirrups  Sets  Pony  In 

Motion  on    441 

Switch   for   Battery   Circuits.  Screen  Door 

Hook  Forms    288 

Swit'ti.  Motor  .Starting  Man  Protected  by..  69 
Swit'h.  Iti  V I  rsiiii^,  I'nsh  I'.utton  OporatcM...  138 
Sult<  li.  .Scii'S  raialli  I.  for  Hons."  Lights..  2'J2 
Swllch.  .Slmnle.  for  l>xr<-  ri''H'iit.>rs  lati 
Swlt<"ho.s.  Small  Semaphores  Protect  Elec- 
tric llallroad  Cars  at   739 

Table  and  Benches,  Combination,  for  Child's 

IN.om      TTTT  020 

'I'.able    .and    ntnclns.    (^oncreto.  Picnickers 

Fin<l  III  WeHferii  '"".afton    ' 

Tnl.lo  and  Chair,  Child's   952 

Talilc  and  Shelf.  Combination   637 

Table.    Convertible,    Has    Three  Different 

ITges    765 

Table.  Desk  for  Calculating  Machine  Made 

frnin    300 

Tnbl*'  Fxtenalon.  Simple  ••••••  •  •  •  •  957 

Table.  Kltrhon.  Dishwasher  When  Closed  Is  116 
Table  Lamp.  Electric  Phonograph  Combined 

Tal'l-'  I.nmp    .Sicoring  ^Vho^  1  TV  oil  to  Make.  7S.^ 

Table  Log.  « 'riPT'l' d.  Ilcpalr  of   liSH 

TnhU-  L'-C.  nnstir.  Sprouts  ( irow  on.  .  V'! 

Tnbl<^.  library,  nntl  Writing  Desk  Combined  7."..^i 

Table  laftor.  "Spirit"     796 

Table.  N'urs.  ry,  T'lackhonrd  In  Tray  of..... 

T?i''l''.   ^Mi'ti   Iira\V'r  Sii ppoi-f s     ........    .  277 

T/ible.    (>iittlnor,    'Vwn    IfiinilriMl    i:at  l!reak- 

fast    at   SOS 

Tnble   TTeli'b.   ri»kl..l   S-^aweed  as   268 

Tnrk.  Thumb,  ami  Lifter.  DraftHmon  Aided 

bv   rs? 

T.^Mr*  Top  Arrfl"»'*»d  for  '{••<>ii''»  ion  171  <\-"'  .   7  t 

Tabulator  on  Billing  Machine  or  Type- 
writer, Adjusting    951 

Tackle  Blocks.  Heavy  Countershaft  Used 
to  Raise   ................................  133 

Tacks.  Magnet  In  Broom  Handle  TMrk8  Un.  155 


Tailor.  Sailors  Swim  While  Clothes  are 
I'ressed    by   ■  241 

Tnllor'8  Iron,  Boy  with  Broken  Arm  Uses 
to  Explode  Torpedoes    761 

Tailors.  Men's,  Seek  to  Revive  Stocks  and 
Knee  Breeches    918 

Tailatock  Wrenches.  Loss  of  Prevented. .. .  .  284 

Tub  ini  Powder,  I'layinig  Cardij  Cleaned  Witti  })6I> 

'rHlKliiL:    .Nl.it  h  II.'        >ot.L   Al.ii  <  o  M  ■  .  a  IS    .  .  .  ■  i 

Talkiim  .Macbiiiea,  Presidential  Campaign  or 

— to  Use   ■■■  ■"  .TTTT  497 

Tank,  Army,  r.sod  to  Wreck  Concrete  Wall  6^ 

Tank,    ('■■ih'nte,    i 'rotei,  l  i  ng    I -'It; .  s   or.  44^ 

Tank,    Concrete    Water,    Attractive  Tower 

Conceals    901 

TanK,  bieetropiattng.  for  Small  I'arls   44S 

Tank,  Fighting.  Toy  for  Boy  Is   463 

Tank  for  Ull,  Concreite,  Is  Leak-Proof   230 

'iaiiK,  uasoiiiie.  Soap  i'lugs  oiop  Lean  in....  »oi 

Tank,  CJasollne,  Spare  Tiros  Carried  on   736 

Tank.   Huge,    on    Dry    Dock,  Submarines 

Tested  by  Germans  In   184 

Tank    of    Cheeaccloin.    cleriiian  Caiiiouileur 

Builds    367 

Tank,  oil.  Fire  from  Liglitiiiiig  i  loHt  roy.s .  .  .  i"^ 
Tank  Ship.  Largest.  Oil  Handled  Kapuiiy  by  4U4 
Tank    Siphon.    Starting    Flow    of    ("iaaollne  " 

with    46» 

Tank  Steamers,  American  Shipyards  Build 

Five  during  July    734 

Tank,  Trailer  on  Street  Sprinkler  Carries..  666 
Tank    Trucks.    Aeroplanes    Supplied  with 

Gasoline   by    231 

TaiiK.  W  ater.  Locomotive  t'rano  Lifts   a4» 

Tank.  Wheeled,  for  Floor  Mopping   7TO 

•|miik"  W  ooil.  ii  i'attli-.shiii  M  ule  into   440 

Taiiks,  Kufi'ji'ans  (.'[iinli  .Moiirilains  iti   ^30 

'laiik.s  fo'-   Liuuiil.s,  Made  ill  .Si-ctiona   bO'Ji 

T.aiiks.  lias.  i:)irge  Uafts  T.arry  U  p.stream  ■  .  iO 
TankH,    'lid,    \\  at' r    I'lug    on    Corner  I'ro- 

tectrd    by  •■  t^.t 

Tanks,  Powerful,  American  Arsenal  Builds.  827 
Tap   and   Drill   Stands,   Shop    Work  Made 

Easier  by    433 

Tap,  Method  of  Enlarging  Hole  Made  by..  314 
Tap,  Nipple,  for  Wire  Automobile  Wheel...  7S>6 
Tap,   Hlght-Hand.  Left-Hand  Thread  Made 

on  Bolt  with    773 

Tap  \Vreneh,  Turnbvickle  Caed  as.  . ........  476 

Tape  Measure,  I'ockelkniro  conceals  ....  276 

Tapellne,  Plumb  Bob  Hung  on   456 

Tapers  on  Christmas  Tree,  Metal  Candle- 
sticks Replace    698 

Tar  Makera.  F'oreign,  Conlinuouu  Distil- 
lation  Employed   by    46 

Target,   Air   UIIU\  Shot   Saved  by   633 

Target   Practice-  Sunshade  for  Kine  Sight.  3u» 

Target.s  and  Junk    \\  arBnit)8  uaea  as   &«< 

Targets.  Kleotrle  Linht  (BobcH  as.  .  .  . . .  .  . . .  4T7 

T.i\7    l.xpoit,     Iiit'Tiirulonal    Lumber  Mill 

lOscap'S    I'aynT  tit  ol    869 

Tax  M  ill'      Motor' \  ele    taidecar.  I'aasengeTB 

rarri.  (1    lii  ■.  ••  •  • 

Taxidermist,    Antlers    l'lle<l    High    Tm  Shop 

— Bonf  of   ■   

Tea  Wagon  and  Dishwashing  Machine  Com- 

bined    277 

Teak-     T^.inlsh     TTardeiiing     I'nu-es.q  Makes 

A-  h  Siilistit  ut'-  for    5T9 

Te'ih.   liiseit.il,  on  I'ln'iilar  Saw  ....  424 

Teeth.    .Mississippi    -I'lVe!-    laimht    to  lirugW 

Its  Own.  l)v  II    n.  Dunn...  jTZ"  ^ 

Telegraph   aiol   'relepnone  Men,   u.  ».  riig- 

nnl  Corps  Needs        668 

Teli\:rapli     and    Telopbone     Keaplane  ana 
Siihmarlne  Comtnu  nlcate  by ............. .  648 

Tel  \l-r:Voh   Clerk.    Watch   Caae    Kecciver  in 

Head  Fet  of  .  .TT  606 

Telepraph  Dots  and  Dashes,  Office  Help  Lo- 

catf^d  by    486 

Telpgraph  IJne  Repair  Men  In  Canal  Zone, 

Seaplane  Carries    660 

Telegraph  Pole  Tops.  Signs  Warning  Air- 
men on    260 

Telpgraphlc  Machine,  Telephone  Calls  Re- 

eorded  by    181 

Tel' seopes    Srnok'^  Law  Vlolation.«i  Ti'  veab  d 

by    ■   ■  ■   ■  ■  ■  .  ■  ■  .  853 

Temperature  Varlatlon.s,  i'vromeler  1*  laMticj*  " 

Signals  of    391 

Temperatures,  Distant,  Electric  Thermom- 
eter Reads    746 
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Telephone  and  Telegraph  Men,  U.  S.  SIk- 

nui  CorpB  ^iee(i8  ..  «  ^  o 

Telephone   and    TilcKraph    Messages  Sent 

ttllllUlliiiHouHly  uli  ;i  Miifc'ltj   Wiru  ' 

Teit'pnuiit 


and 


Su  l.iii.i  r  ;  U'j   v'oluiii  unir.-ii^     li>.  ...... 

'^"'i". :  '■->-'--)uLnK;'.s"iii^-uL>c'n- 
^  lKit;i  11,  .Aiih  ru  Uli  ii^tjuiiiinciii  for.  ......  ...  667 

Tel' I'liuiii      >._;tll.-,    '1  .  M.-giatililc     DeVKc  Re- 

"-'^   7^  Hit 

Telephone  Ctrcutta.  Crystals  Iteplace  jia't- 

icrica  la   184 

Tel»  ph«)nu   Uirl.   OlHce   Help   Located  with 

— Doi  iiiid  Uaah  ('nil  Used  oy  V.  485 

Telt'iitiurip.   lAghlUvusv:  Linked   with  Mainl 

land    bT   . . .  g^^ 

Telephone  Lines,  Long  Distance.'  India  Now 

iiiiH    , . .  674 

Tekphont -M«  Kaphone.     Trapshootlng  Ref- 
eree L  .SL  s   29 

Tol«-l>hoiio     Utcelvtr,     Alteiimting     Current  ~ 

iJftecti'd  hy   3jg 

Tel«  [ihnnc  Hetei  vt  r  *  '''in- Vli»V.  M  ultimo. '.! !  'jai 
T«  k-|ili<nif  Staiiil.  Scat  Kulds  I  p  uu.  ,777.  .  .  .  114 
lek  plione    i  ransniiiter,   Uutsiue  Sound  In- 

audible  with    4 

Tejt'plioii)-.  \N  irt'l»'.sn.  Outfit  I'Iur.s  into  i.Mttip 

SO^'kl  t    Qj^g 

Tejophuiu-s    S«:irii'    iii    .Iniiaii,    I'.opic  Wait 

.  l-'^^V^I     t  i"".s  77  164 

Temple,  LI tid.  i  k ruu iid.  Aliistuni  Kntiance  la  532 
Teneineiii.s.  Mouei.  L,ondon  Sltima  to  be  Re- 

I'l't'ed  by   68 

TeiwilB  Maycr.s    .'slk-nboard  .-Xppeul.s  to!!!!!!  740 
S"^'                   i^.tburattny  'icinw  lui    i  ioiif- 
'ng  I'rocesa  of       593 

898 


Te'it   CovtjfH,    Wt'll^   ih   Kansas  Equipped 


with 


Ti  ril  for  Siiinm<-r  t  ampers.  Crass  aiid  i'ine 

Needles  Used  to  Make   315 

Tent    Manufacturer,    iJlind    Taught  Rope 

Work  by    535 

Tent,  Seven  Room,  Motorist's  Home  in   2fia 

Tents.  Shingled  Roofs  for    696 

Termmal.  'I  ran.Katlantic,  Hog  island  to  tii- .  .  t>o\t 
Terraelng  Machine,  Steel,  Soil  Erosion  Pre- 
vented by    57 

Test  Cylinders.  Concrete,  Paper  Molds  Used 
tT(  M a k 0    ~  fiog 

Test  nips,  insuiat.ti  ..!!  !.!!!!!!!!!!  938 

Test  for  Manila  Rope   927 

Test  Cauge  for  Lathe  Centers   292 

Test  of  Uas  Mask,  War  Veteran  Asphyxi- 
ated i  n   ai2 

^^^.^.■"^    ^y-'t'/rproof  Leather.  S<;lftntm^ 

Al<  ( liiMl.'^   1  .wfil   III   K9R 

Test,      rvi(  o.  Uallroad  Gun  Carriage  in  fill 

Test.  at>  r  111  Kiver  Seine  Subjected  to!!!  »rm 
Testing  Drill,  .samples  t^ut  from  I'nvpment 

with    872 

Tests,  ciuiiihal,  iJang.nni.s  Uceuii  i'lurents 

SPOH'MI  by   266 

Teirra:   oovernmeni,   or   l-'abrlcs  Prove  De- 

pendable    362 

Test.s.     Laboratory,     of    Mildew  Proofing 


Deter  in  1  [Iff  I  TTy" 


t{    I  iripdi  (i  ll    <  >il.s 


Tests  or  .\  tiitmini i  ion.  Many  Cartridges  Rc- 
qmr.  d  r<,r  .    .  .   — .  r.«6 

T*.'''';   ''I    lintn»rtiii    I''iH,il,    A  i  !_•  r  n  t  m.i   Maki.s!  S76 
Textile   lMdu.sti  V,   Aril-  1  i/-,-in-,M.ul.     1  >-.  ■  for! 
Tneater.  liolsh.  vists'  j-ay  UoH  i-ian  KailH  in  413 
Theater   Crowd,    llntram  o    1  lopr  Collapses 

with    . . ...  ......   .7.7  666 

Theater,     Danish,     Huge     Concrete  Dome 

Crowns    897 

Thentf-r.  Class  Walled,  on  Rullding  Roof..  S22 
TlK-nt.r  .Nursery.  Sh<nv  Tloii.-^r  1 'r<i\ i<1t  s!  ! ! !  !  60 
Tlii'.it.  r   Orchestra   "<iun,"    Foot    I'r.  .s.sure 

Shoots   .7  7!7  24a 

Tht-ater,  Toy.  Magnet  Movoh  Ftgiir»s  In..  .  ai'l 
Tlnat'T    V.ntllation.    City    Freight  Tunnol 

•'':U  l'<-il  for   :  !  ■  "  ajtfi 

Theaicrgoi  r  a    Hat   or    Bag.    Folding  Hook 

Holds   ....  .J  ■  ■   116 

Thermometer.   Electric,    Distant  Tempcra- 

turea  Road  by    746 

Thermometers.   Fever.    Restoring  Gradua- 

 tions  on  . . . . . .  ■  •  •  •.  

Thermometers.  Tree  Crickets  as   474 

Thermostatic  Valve.   Water   Vapor  Fed  to 

Auto  Motor  bv  ......!   24  4 


Thermotherapy  — I'ortabli-  Therapeutic  Oven 
!f ^!'^';'^'  ^!^"^'"''  riiiiiM  I'rotect  Auto  from., 
liilniniv.  A.  vlylcin.'   U  ..l.irr  \\  i  :t r.s ■..,,,!!  ! 

•iiiiiM   All.iyea  n.N    CiKaietl-.  luue  

1  tHuiia.s,  j-j.  1777 

'l"*"^'.' S  *?^*:'*-'**  .^"^'^"8?  Mountain  

Thread,    Lef  i-±iana,    Jdaoe   on    LSolt  with 

Right-Hand  Tap   

Thresher  and  Harvester.  Grain  Delivered  to 

Wagons  by   

ThreMier,  Automotive.  Goes  from  Shock  to 

Miufk   

Thre.^ber  fur  itrouiii  Corn  !!!!!!!!!!!!! 

'iln>.sh.  r.  Rice.  Tractors  iielted  lii  laiiiirm 

Dn  \  e   

Tri..s|illiK  Alu«-llllie,  Llttli-,  r.Don  to  F.Ll  liH  i-s^ 
'l'""at  and  .Nos.:  Sinay/i,  A  n  li  - 1  ii  ll  >if  ii /.:i7  ! 
Tliunin  i'rinta.  Automooiies  j-rutected  from 

ihievea  by   7. .  7.  .  .7.  7!  7!7 

Thumb  Tack  and  Lifter.  Draftsmen  Aided 

by  ^   . 

Tiea  for  Railroad,  Special  Cars  Transport.. 
1  igntener.s.    Wire,    Cormr   l'ot<ta   of  l'tn7es 

Contain   7.  .  ! . ! 7 

Timber  Line  of  North!  Cold  Fore»s  Soutti!! 
Timber   on    Jtu.stiian     Farm     l.and.s,  Xark-e 

Caliin  r  .sin  u.-^  t'li  ar  

Tiinbrr    .skidding    I'lant,    AiiKiicana  hirect 

In  !•  raiR'b  .  ..........  7  7.  7 

Ttniper  .Supply,  lirltaln  a,  to  be  Replenished! 
'i  imlier  J  ract,  I'rojected  Hallroad  opt-ii.x  I'p 
liiiilM-r  lor  Ko<as,    T.  .-it  i're.st  r\  111^;  !\Uiho<ia 

for  77 

Timbers,  ureen.  Ships  ot  Emergency  Fleet 

Ruined  by  

"Timbers."  Mine.  Concrete  Used  to  M:iU^  .. 
Timepiece.  Pocket.  Sidereal  and  Solar  Tlm« 

£10   

Timcplepes,  Twenty-Four  Hour.s  .Marlon  on. 
Tin   '  an  I  hi<  i.'  !i  l''t  i  ib  r  


I'm  <  'an  K  i  \  : 


l; 


Iiioii.-.j  liom. 


Tin  Can.  ■Siio\s-  Sli'i«  .s  .Mji.lt-  from 
Tin  Cnn.s,    Mu>>  c.-ips  for   \\;tKon  Mad«-  of.! 
Till  Caiia,  \\  ater  \\  iiig.-j  ftir  .Swinimera  Ma"(le 

froiii   .7 

Tin   Foil.  China   I  scs   l'rlniitive7.MethQda  in 

Making  

Tin  from  Lincoln's  Home,  I'rolile  Embossed 

Till  HaV  "of  "vil^ing's! '  'Lake  "noVt(')m  '  "TT^ 
Sweden  Yields   

Tin  Roof.  Ite.xln  from  I'lne  Knotn  .Suppliea 
l'"lux   for  .Soldi  riii^;  ....  

Tin  .Slei  ve.  i'i.Htoii  ICiukh  I'itted  with..!!!!! 

Tinners'  Soldering  Copper.  Holes  tn  Convey 
wolaer  to  t^oint  or  7 

Tinner's  Soldering  Iron  Stove,  (Jas,  .swlrm- 

— iH«r  suppoft  t6t. .  .77  

TIn.smith.'j    .Solder,  Hasln  of  Water  SalvaKo.s 

TIT''.  Auloniol'ilc.   I''orm   !.. 

Tire!  Autoinot)ll»  !  Laijt  for  tiaiages!  !!!!!!!! 
Tire,    Auioiiiobil.-,     Wire    l  .s<  d     to  Repair 

lUowout   in  7  ~ 

'I'Ire   I'.oot.  Pneumatic.  Blowouts  Prevented 

by    ■  ■ .  ............  . .   

Tire  Case.  Metal,  for  Automobile  

Tire    Casing,    Guard     for     Emery  Wheel 

Formed  of   

Tire  Chains,  Auto,  Telescopic  Carrier  for.  . 

Tire,  Inner,  Metal  Armor  for  Auto  

Tire,  Paper,  for  Motor  Truck,  Metal  Tread 

on   

Tire.  Pneumatic  on  Hub  of  Auto  WTieel... 
Tire  Pressure  Gauge  on  Air  Compressor... 
Tire  Repairs,  Auto,  Clamp  for  Searchlight 

Aids  in   

Tire      Salesmanship,      Traveling  Experts 

Teach   

Tire,  Solid,  Record  EstablWhed  by  

Tire,  .'Spare  Auto,  Carriers  for  

Tire  Spreader  and  Pressure  Gauge  for  Auto 
Tire    Tul>e,    Automobile,   Tool    Case  Made 

from   

Tire  Valve,  Auto.  Wire  Holds  Open  

Tires,  Auto,  Hole  in  Rim  Aids  in  Removal  of 
Tlre.'«,  Auto,  Rubber  Cement  Used  to  Mend. 
Tlrea.  Auto.  Kubl>er  c,}ivket.«  Made  from.... 

Tlre.s.  Aut«>.  Tool  for  Spreading  

TIrea,  Rievcle.  I^-ather  Strips  Protect  

Tire.'*  for  Carpet  Sweeper   

Tires  on  Doll  Carriage  Wheels,  Worn  Out, 

Insulated  Wire  Replaces   


414 
616 
463 
74 

Mi 

122 

U& 

663 
94 

881 

916 

616 

567 
tk4U 

636 
852 

340 

IM 
Ui 

aoa 

£1 

Z&2 

afiji 

960 
607 

HI 

111 
&Ii 

296 
456 

767 

771 
7  77 
7:.!« 
75»> 


H29 
610 

28S 
919 
598 

K98 
330 
616 

287 

740 

1  ftn 
706 
926 

793 
121 

Laa 
fii 

784 
167 

31S 
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St 


Ttres.  Spare,  Cylindrical  Guaoline  Tank  Car- 
ries   736 


Tower.  Grain  Elevator.  Scenic  Observatory 

In   


900 


ro;»st<-r,  Ilrt  jiu.  for  Use  cm  «J!is  Stove  

755      'lowtT    v\  iiidmlii  on  Veriical  AXie  uot-s  .>oi 

66U 

Ti)l';t<-i:o  ('aii.s.  lliiiK'--^  .M.ulc  Ii<jni.. 

Tobacco   I'lue.  Aloliil  i"ii\ft  for.... 

 1  I  I  I  *  .  «  1  

Town,  Guthrie.  la,  Aeio|ilaiie  UwneU  by... 

Tobacco  I'liJf,  Xi-\v,  limv  to  y«;usoii 

-m 

1      Town,  .NtKr",   ^ukiihi-  Jiuiiua  

-rre 

Tobacco  i'iiit;  .St;iinl,  W  in-  lo 

Make. . . 

Towns    111    I'cru,    ibol;ava,     Aeroplauca  lo 

266 

Tobacco    I'hiiit.    SUaiii    lioaii  l{oll« 

r  Sler- 

'l\>y    At.  rt)i)liiiic    GliUt  r,    l-'callu  i  s    L  sed  lo 

784 

TobouK^aii  Slide  in  Uussia.  Sohiicts 

Mak.-.  .  . 

862      Tuy  Aerupiani;  Kit«!,  Three  i"rop.  lic-rs  uti.. 

7«0 
titn 

Coiiii>i  iicd 


JIM 


Toilet  Tank,  Tin  Can  with  Open  End  Makes 

Float  for   

Tomato  Plant  Trellia,  Twisted  Wire  Forms 
Tomatoes.  Windmill  Operates  Turntable  for 

Ripening   

Tomb,  l>og  Cabin  is  Trapper's.  .  . . .  . 

Toiul).  Miiiiiid   lUiililera'  Trlnk«ts  Found  in. 
Tomb.'^t  one    like   .Mt  dal.    lUi.v    .Sonut  s  (iravtr 
M.trk.d  by   


302 
153 

286 
814 

Ms 


ToiiKt^.  Ailiiistabh.   riston   KingH  H»-hl  bv  

TOMj^.v.  i:lai:k.mnit  hs'.  Lock  for   774 

TuHK^  tor  Hardi/ninK  iCouiul  J  >ics  


  IK   

Ton^H,  Ala.son   Jara   Handled   in  Hut  Water 
^  ith 


Tool,  Auto  Spring  Lsod  to  Make  

Tool  Case,  Inner  Tube  Used  to  Make  

Tool  Chest.  Caissonlikc,  Holds  Many  Sup- 
plies   

Tool.  Deep  Holes  In  Wood  Bored  by  

Tool  Feed  for  Hadlu.s  Work  In  loathe  


Tool,  tJaragre,  Clamp  for  Ball  Races  Is  

Tool,  linndy,  from  Umbrella  Rib  

Tool  Holder.  Floatlngr,  Friction  Reduced  by 

Tool  Kit  for  Home  

Tool  Locker  and  Bench  Combined  

Tool  Rack.  Bicycl*;  Wheel  Made  Into  

Tool.  Scraplni;,  for  Metal  Castings  Operated 

by  Air   

Tool    Shot)    on    Motorcycle.    I'ower  Driven 


61U 
793 

607 
300 

5M 


TcTTTT 


Emery  Wheel  on . 
rFTTT 


I  ■>r 


Hob 


qua  1 


or  Hex.'t^nttal 


417 

636 
250 
435 
134 

77  3 

734 
HI 


AM. 


Tools.  High  Speed  Steel  Used  to  Make  716 

Tools  or  Messages,  Carrier  in  Shop  for....  288 

Tools,  Rust  Protection  for    770 

Tools.  Steel,  Removing  Rust  on   466 

Toothbrush,  Handle  Serves  as  Case  for  694 

Toothbrush  Rack  and  Sterilizer,  Fruit  Jar 

Used  as    474 

Toothbrushes,  Inverted  Glass  on  Fixture  Is 

Shield   for    694 

Toothpick  Holder.  Salt  .Shaker  Made  into...  464 
Topographical   Maps,   Making  of  Requires 

Hard  Work    731 

*  Torch,  Acetylene,  Teggmen  Burn  Hole  in 

Safe   with    831 

Torches,  Drinking  Cups  I'sed  as   3i»6 

"Torll"  (Jateway  to  Florida  Estate    110 

Tornadoes,     Solar,     Electromagnetic  Law 

Solves  Riddle   of    86 

Torpedo   Boat   Destroyers,  American  Ship- 
yards Build  10  during  July   734 

Torpedo  Boat.  Halibut  Trawler  Made  of...  376 
Torpedo  Harpoons,  Whales  Captured  with..  397 
Torpedo  Repairs,  Special  Workbench  Speeds  671 
Torpedo  Shape  for  Bathing  Roach  Life  Pre- 
servers   64 

Torpedo.  Underground,  Tunnel  Dug  by   226 

Torpedoes,    Toy.    Boy    with    Broken  Arm 

Uses  Iron  on  Foot  to  Explode   761 

Tortoise  Shell,  Imitation,  Treated  Gelatine 

Used  to  Make    661 

Totem.  Oravc  of  Indian  Chief  «^Uiarde<l  by.  C<1 
Tourl.st.9.    Aerial,    to   Journey    in  Snuadron 

Formation  .T  414 

Tourists,   Hotel   for    Chauteau-Thlerry  fo 

Be  Mecca  of    78 

<Totirist8'  Tickets,  Summer,  Railroad  Admin- 
istration Sells    16 

Towel  Hanger.  Ball  Clin.   300 


Towel  Hn iitrer.^.  (inrtor  Plasps  for. 167 
ToAver.     Ancient,     Mado      to     Order  for" 

Ani'-rican    77 


3r 


cniorlal,     PItt.sburgh  Plans 


AV..rI.TH  TTiKhegr   

Towf'r,    Attractive,    (.'on<-r'(e    \\"ater  Tank 


481 


r.iiilt  ln~ 


901 


Tow  r,  EifTel.  rublir  Xow  Admitted  to.~  .  .  ::51 
Tower.   Fire   Observation,   ia   lliKh   I'oint..  428 


Toy  Automobile,  Chinese  iluy  Helps  to  Make 
Toy — Automobile.  .\l.clialiU:;il,  Oil  Incline... 
"•l  oy  lialloou,  H>uruKea   L  ^.  .1   lo  I""-an] 


Toi 


-iiallle.sUlp,  \\  uoaeli,  I  all  k  Made 
 .\liik.-. 


TFT 


-urr 


Toy  l:locks,  Cement  j'^ca 


To" 


Toy  I'ar.  (."onvertible,  \\  neei ijairow  Mailt-  of  yjO 

Toy  Doll  Furniture,  Steel  t;sed  to  ^l •  'jgV 

Toy  Kactories,  Japani:.se  (jniidreii  Work  in.  761 

I'oy,  l^'iKhtiiiK  Tank  i!?---  »  

To>  Garden,  iteal  riaiiia  in.....   9t< 

Toy—  lloi-.se,    \S  OOd'  11,   (HI    W  heel.s   440 

-       -   '  ■  '      ■   ■■ — -"^—    956 


Toy  Machine  i  juii,  .Spriiitj  up._  rated. 


LIS 


Toy  Machinery.  I'ulley  tor 

Toy— Monoplaiie  D^rt,  lltthiter  liana  bhooia. 


FaitetJioard 
1"  oy  Rocker 


Fish.'  Uil  ITiJpolS   798 


Tov 


  tor  Cliildren. 

Hocker,  Low 


.■-:talrO&ae.  Figures  Descenrl-: 


-ttl 


Toy  TheaCer 
Toy  Torpedoes,  lioy 


'MaBnel  MoVe.-<  Fl«uri'H  111  

s,  Uoy  With  iJi'oken  Arm  Uses 

Iron  on  Foot  to  Explode   • 

Toy^ — TrottiiiK  Hobbyliorse   

Toy  Water  Mill,  Nuts  and  Straws  Used  to 

l^a.ke   

Trace.  Wagon,  Scrap  Iron  Repairs.   940 


761 

'J43 


Tracing  Cloth.  C^arbon  TetracnmrlUi!  Cleans- 
Tractor  Acta  ua  iruck   

Tractor.  Uallast  Carried  in  HolioW  W  hfecHK 
Gf_ 


^+2 


586 


Tractor  Rlades,  Beans  Harvested  wlih  

Tractor  Cultivator,  Students  Build  .. ... 

Tractor  Drawn  Drag,  Roads  Kept  in  bhape 

by   

Tractor.  Endless  Tread.  Pikes  Peak  Climbed 


Tractor,  Farmer  luiilds  1 


Tractor  lor  l.awn  .MtA^-r 


Trrrr 

1  inr.^l. 


with  AlU  of. 


-#2 
2S0 

251 

647 


-«1 


llLpluLed  by  li59 


Tractor,   liomemad'-.   lo r   !■  ai  iii .  .  .  .  ■  

'rra<tor  Industiy,  Army  i:.\pert.-<  Aid.^...^.T-r 
Tractor.    K-  roaetie   iJurniiiK.   iNOvel  Driving 

System    tor   '  '  W  '  '  '1' 

Tractor.  Midget,  Naval  Air  Stalluu  Uses  to 

Move  Aeroplanes  

Tractor  Mounted  "75"8"  Artillery  Lvolution 

Capped  by   

Tractor  Operated  Harvesting  Machines  

Tractor,  Railroad,  Auto  Chassis  Becomes... 

Tractor,  Trees  Sawed  Down  by..   4 

Tractor.  Two  Wheeled,    Four-Horse   Team  ^ 

Displaced  by   •  •  •  ;  • ; 

Tractor   Wheels.    Road   Damage  Prevented 

by  Iron  Pads  on  ••  •  

Tractors  and  Trucks,  Preparation  of  Heavy 

Tr^ct<!r8,°^Army '  Ofticers    Recommend  Odd 

Forma  of   

Trat  tor.'^  I'.elted  in  Tanaem,  Rice   l  luealict 

Driven  by 


168 


744 

204 

365 
324 
4  96 


706 
701 
918 
676 


881 


Tractor.M.    Canada    Receiving  Lai^g" 

ments  from  U.  a  •' t."  • :  V  '  " 

Tractors,  D^fl^v^a^  Pull  Itr^'lster  f«H^ 


Ship- 


6« 

-7M 


Tractors'      i■:n^lles^^     Trc:id,  Heavr 


Guns 


Mounted  on  ^ 
Tract4n  s.     l-'ai^m,     liiipi  ov  eimnta  m 


31 


Uein 


I)rive  Syst'  111  iTTT     _    .  ..  ^ 

Tractors.    Fossil    Seal    Boncfl    on  Preblluf 

Islanda  Hauled  py  ■  .  •        •■  •.  • ;  1 

Trade-Mark   Laws.    Government  RugiKters- 

Word  und'  I   <  >\vn    •  -.•  -J.-.-  •' 

Trad"   Nam.-  "Anzac,"  Australlfth.^  AhU  Ptw=- 

codt  inuaiu'o  oT   .•••.*.**'* 

TrnfVic  .\uloiiu.bile.  oli  I>tticnln  If  mb  ^^  .ly.  .  .  . 
Trnlhc'  Record,  .^trarih^e.  rhot(m ra  |>li ir  Plnte 
Makes 


85 


70 


683 


749 


TraHTo    S< •  m aj > li ore.    JNlotor    mrTl    Clock  \>  v.ik 

Tramc  .Signal  Hoards.  Tr m  k   1 |U ippcd  with 
Tralllc,  Stool  Flappoie  i:.  i.:ui:it.  s.  ......... . 

Trail  over  W  hit6  Mountains,  Forest  bervlco 
Bulld.s   


216 
.KM 


599 


652 
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Trailer  Bum.  80  rasBengera  Carried  by. 


747 

T7g 


Trailer,  camping,  Ault7  Liody  aa. 

Tc.'tiKT  Car  lor  r>ijui  triiiieii,  Uuiiroain   _  _ 

[i'r.-iilci   Cart  tor  \  t.]mjiUL'at;   147 


416 


TT 


m  11 


Alotur  in 


Train,  L«atnjrt:is',  AiUnnioii.li:  I    71:^ 

Train.  Itubbcr  tjluiJiinm.  i-'ills   12:; 

Training,  Military,  lioyu  o£  New  York  Start  bZit 
Training      Staiiun,      Naval,  Electricians 

Trained  on  Ury  L^nd  liattleship  at   829 

Trains,  Elevated  ilailroad,  in  Kear  End  Col- 
lision   731 

Transatlantic  Flight  Ends  in  Irish  Bog   416 

Transatlantic   Flight,   First,    Moving  Pic- 
tures  Kecord    424 

Transformer   Coil,   Movable,    Welding  Set 

liegulated  by    746 

Transformer,  Currents  of  Electric  Fan  Itcg- 

ulatcd  by    342 

TranHformer.   Doorbell    Hinging,   for  Lainu 


■Sotkct 


_2Zi 


Tniiismitler,  Telepiiony,  Uulside  Sounda  In- 
audible with    4 

Transmitter,  Wireless,  WaVes  in  Wide  Beam 

Projected  by    218 

Transplanting  Old  Fruit  Trees   777 

Transportation — Auto  Bus  for  Alaska  Trails  371 
Transportation  —  Merchandise.  ilydiuuiic 

Tube  to  be  Used  to  Transport   648 

Trap.  Catching  Wild  Yountf  Cattle  in   M« 


Trap!  Coikroachea  Caunht  in. 


Trail,  I>irt.  for  Gasoline  Line  In  Boat  En- 
kI  lie.s 


Trap 


Hait  for   319 

544 


  <  i  <  I U 1 1 ,     H  I )  %      to  '1 

Trait!     ras^hniun  r.  Koiiera  Crush  Ineects  in  677 

Trap.  Lanli  Til  Attracts  Motha  tu   406 

Trap!  Live  Bait,  for  Small  Animals   792 

Trap,  Rat,  Collapsible  Floor  on   313 

Trapdoor,  Counterbalanced    774 

Trapper.  Log  Cabin  Is  Tomb  of   814 

Trappers,    Wild   Animal   Carcasses   Fed  to 

Poultry   by    766 

Trapshooters  Telephone-Megaphone  Caed  l*y 

Referee  for    2a 

Traveler,  Chinese,  Prostrates  Himself  along 

His  Route   644 

Travelers  filasa  Top  Itns  Aids  Vl.slon  of...  80 
Trawler.  Hnlitnit.  Toriiedo  i:oat  Made  Into..  876 
Tr.'ty,     Cnnvf  rii-  t.t,     .Mauhlii'-  itnnkkeeping 

.'^i>i-CMlf  d  l  i>  by  .TIT  78 

Tray,  Cuireiuy,  I)esli  .*^pa^■l■  .Saved  u\  .Man- 
like  Formation   of   196 

Tray,  Embroidery  Hoops  Used  to  Make   793 

Tray   for   Desk.   Telescoping,   Fits  Drawer 

of  Any  Size    697 

Tray  for  P'ruit  Bottles.  Boiler  Bottom  Sup- 
ports   276 

Tray,  Padded.  Kkkb  Collected  on   286 

Tray  Rack.  Electric  Heated,   Hospital  Pa- 
tients Served  from    107 

Treaty    of   Versailles,    Peace   Medal  Com- 
memorates   368 

Tree,  Apple.  Thirty-six  Fruit  Varieties  from  888 

Tree.  Baobab.  Fiber  of  Vseti  for  Paper   203 

Tree  Bh.sc.  Buttonwood   Is  Well  Curb   199 

Tree.  Big,  House  Moving  Methods  Used  to 

Transplant    892 

Tree.  Domestic,  Substitute  for  Storax  Pro- 
duced I'V    74R 

Tree  Crlrkets  as  Thermometers   474 


Tree.  Hu^ce.  Dynamite  Humbles.   

Tree.    Palm.    Transplanted   as   Civic  Land- 


mark 


_22i 


Tree     Pest.s.  Spraying 
Country  to  Eliminate 
Tree  .Sap.  South  American 


Apparatus  Toura 
'as'  'Subst'l't'u't'o'  for 


;66 


Trees,   Dendrograph   Records    Changes  In 

Trunk  Sizes  oi   i)6 

Trees,  Dwarf,  Growing  of   3u» 

Trees,    Electrically    Driven   Portable  Band 

Saw  Fells    727 

Trees,  Fruit,  French  in  War  Swept  Terri- 
tory Replanting    252 

Trees,  Fruit,  Special  liake  for  Cultivation  oi 

Ground  around    13t 

Trees,  Fruit,  Transplanting  of   777 

Trees,   Giant,   Enormous    Wooden  Derrick 

Made  of   642 

Trees  in  Park,  Engine  and  Compressor  for 

Spraying    701 

Trees,  Oak,  Seven  Brothers  Plant  as  Me- 
morial   663 

Trees,  Old,  Transplanting  of   777 

Trees,      Orchard,      Fertilizing  Cartridge 

Breaks  Soil  for   2.s2 

Trees — Stump   Drills,  Portable  Generating 

Plant  Drives    62 

Trees.  Tractor  Saws  Down...   496 

Trellis  for  Garden,  Adjustable.............  tli 

Trt-HLs    fur    'Jomato    I'latita,    Twisted  Wire 


153 

TreiK  li    l>iKKiii|,'    Mai  liiiie    IJack-Fills  as  It 

579 

Tit  iit  li  Ho.se.  SalvHK'-  "f  in  Knsland  

717 

Tr<-.stlf.  l^MMCibU',  ICailrnad  Train  (Jros.ses.  .  . 

b'ii 

141 

"rlanele  lOr  iMiirH  lrir  I'tuxsiiiK  

92« 

967 

Trkk,  Kkk. 
TrIck—l'aTiT 


Scl  f  - 1 ia  lam  iti^; 
linar<l  I'l.-^h,  Oil 


Trick — I'utliiiK  an  ill  a  Mottle. 

Trirk,   Uul<j  and   I  laiiuner 


 glS 

i't-ol)fel3  796 


"9F6 
T5I 


TrtcU,  .Si  rewdri  ver-Comprc8sea  Air   «>il» 

■Spirit"   796 


Trirk— 1'ablt>  LlftefT  

Trii-k.s.  JuKgler  Chooses  High  Perch  for  Per 


385 


Trip'',   r.  arlH   Found    in  gift 

Trii.l.iii.-.     I'as.senKers     fiiay     Walk  Down 
Fusi  laBC  of   103 


Tripod.  Camera,  Music  Hack  Used  for 
Trolley.  Hwut  earned  to  Sh'  U«-r  by .  ......  . 

Trolley  1  Ml  iKi'jle  System,  Klectric,  Man  ITO- 

poses   

Troop  Ship  "Leviathan,"  Berths  Shown  In 

t?roHs  Section  of   '  

Troops.   Allied.   Campaign   In    Russia  amid 

.mran^e  Surroundings   

Tropics.  Diseases  of,  Shipboard  Laboratory 

for  SludylnK   

Trough  on  Auto.  Spark  Plugs  Grounding 
Trough  for  Food  Chopper    


319 


l>y  Hnin  l'rtv<nt t-d 
Tr(»iit;h.  Watcrin^c. 


Tru<  k. 


Armor 


Fv 

Plated 


1  for  <Jattl6  TTT 

City  Bank  Denvers' 


Money 

Truck.  Army,  Repair  Shop  carrica  on 
Truck.  Auto,  Front  and  Rear  Wheels  Steer 

Truck,  Auto  Is  Hotel  on  Wheels  

Truck    Bodies.    Side    Dumping,    for  Road 

Building  Work   

Truck  Bumpers,  Auto  Springs  Used  to  Make 

Truck  Chassis,  Mobile  House  Built  on  

Truck.  Compact^  for  Trunk  Moving  

'I'ruek,  L)ij»Kranis  on  Advertises  Roiite  of.. 

Truck,  Delivery.  Movable  Partition  for  

Truck  Dump  Body  Hoist,  Auto,  Worm  Gear 

Does  Duty  as  Firake  on  

Truck  Express.  Motor,  Boon  to  Farmers.  .  . 
Truck.  Farm,  Has  Appliances  for  Handling 

Fertilizer   •  •  •  

Truck.  Fire.  Aeroplane  Ri.sk  Reduced  by. . 


239 

238 
2M 
612 
95S 


Truck   for   Apartment  Jiuiiding" 

"'■-'Id 


Chamber- 


223 

571 
366 

88 
142 
340 

930 
590 
765 

273 

ai3 

3«4 
404 


  Truck  for  Child  

Milk    437     Truck.  Industrial  Tractor  Acts  as  

668  Truck.  Motor,  I'.iigine  on  Trailer  Hauled  by 

     94. 

 .  .                        i:roii.s(l<.ii.  .  .  .';49  Tnn  k.  M"l<ir.  Homo  ruUt  • 

Tree  Top.  Aeroplane  Lands  in                         669  Truck.     Motor.     Power    Appiica     to  Four 


Tree  Spray.  Fertilizing  Powder  Used  as.... 
Tree  StHnips,  Sttiok elosj.-?  rowder  from  la 
War  Deyetdinnent.   by  I' 


K40 

612 
838 


Trees  and  Alfalfa. 

lie   Plfttit«Ml  Wllh 

Tro'  S    as    Wiriji-  Si 


Xew  York  Ro.idaldes  to 


ATit'-nnzp   Served  Army 


W-  11 


Trees,  Care  of  Bark  Wounds  In  

Trees,  Chrl-^tmns.   Haiiliriij  of  

Trees.  Concrete  Inclostires  for  

Trees   Dedicated    to    Roosevelt,  Boys 
Girls  Plant   


and 


Wbeela    of  ~  ^40 

j)0'>     Truck.  Motor.  Special  Body  for  ._   TTl 

Truck    Passenger.  Kuns  on  Narrow  GaUgg 

33         Railroad   •  •.   8g< 

283  Truck,  Ship  Weldlnpr  Set  Transported  on..  8i: 
'••<•'     Truck  Spraying  Apparatus.  Tree  Pests  Ellm- 

111         Inated  by   •  • •  i' •  • 

Truck,  Three  Section  Divisions  for  Body  of.  «<>: 

121      Truck.  Trafllc  Signal  Boards  Hinged  under  599 


d  by  Google 


POPULAR  MECHANICS  INDEX.  VOLUME  XXXII,  1919 


Truck  Trailer  Bus,  80 

Fassen^erH  Carried  by 

747 

Truck,    Vacuum    Cleaner,     Atshes  KeinoVfd 

Willi   

604 

Truck  \Vhcil8,  Jacks 

fur  KeplacitiK  

1  J  ■> 

Truck  with  iiJlevator 

iiody  Ivoads  Ice  (..'ar.s. 

Truck.  VSreckliiK. 

l"'irc  Dei)artinent 

TruiKsi  ami  Tractors, 

i'reijaratiou  ut  llea\y 

Fuel  for   ,  .TT  918 

Trucks,  Army,  on  Western  Highway,  liridKes 

Broken  by    690 

Trucks,  Auto,  Mud  ituok  for.   297 

Trucks.  ChiiH-se  Caiavans  l)lHplaced  by....  423 

Trucks.  Coal    UnU>ad.  r  fcr.    716 

Trucks,  HikIiw-O    iH-iiartiiienta  of  States  to 

Kec.lve    V  '  ;  ~  194 

Trucks,  Military,  Three  Mile  Train  of  Cross- 

iuK  Continent    372 

Trucks,  Military  Vibrations  of  UaniaKe  h'aria 

Houses    €62 

Trucks.  Motor,  "Ship-by-Truck"  Idea  Pro- 
moted by  Parade  of   823 

Trucks  of  Gas  Company,  Fire  Department 

Aided  by    646 

Trucks,  Road  Construction,  Broad  Steel  Tired 

Wheels  on   246 

Trucks.  Tank,  Aeroplanes    Supplied  With 

Gasoline  by    231 

Trunk  Moving,  Compact  Truck  for   930 

Trunk  Strap,  Hole  In  Blown  Out  Casing 

Wound  with    473 

T-Square  and  Center  Square,  Tool  Forms..  162 

T-Square,  Bevel  Protractor  on   797 

Tube,  Dent  Faucet  Connected  into  Drink- 
ing Fountain  with   146 

Tube,  Hydraulic,  Merchandise  to  be  Trans- 
ported via    648 

Tube,  Inner,  Tool  Case  Made  from   793 

Tubercular    Patients,    Sanitarium  Teaches 

Trades  to    736 

Tuberculosis,  Aeroplane    Rides  Strengthen 

Lungs  Afflicted  with    680 

Tuberculosis,  Dye  Laboratory  Is  Hope  for 

*  Amelioration  of    863 

Tuherrulo.iis — Preventoriums.    Floating,  by 

Will  la  tn   I).   Coodwln    72 

Tuberculosis — Revolving  Garden  Shelter  on 

Market  for  Fresh  Air  Treatment   870 

Tubing,   Brass  or  Copper,  Wire    Used  to 

Splice    799 

Tuiiln^r.  Gasoline,  Punch  and  Die  for  Flar- 

Iri;^    ■  ■   -77-7.  141 

Tubi iiK,   steel,   Sol t   Metal   Haninu-r  iiandle 

Made  of  . .  . . . .  ...... ....   937 

TuhH,  Divided  Water  Barrel  I'Hed  for   4H0 

Tug.  Fire,  Auto  Plunges  onto  Deck  of   884 

Tugboat.  Lighter  Salvages    629 

Tugs,  Seagoing,  American  Shipyards  Build 

*  Two  during  July    734 

Tumbler,  Inverted,  Watch  Tick  Deadened  by  936 
Tungsten,  Paint  Pigments  Prepared  from..  426 
Tunnel.  Drainage.  Gold  District  Unwatered 

by.  by  J.  E.  Murphy   742 

Tunnel,  Electric  Arc  Cuts  Rock  In   626 

Tunnel,  Freight,  Theater  Ventilated  by   396 

Tunnel,   Under   Railroad   Crossing  Obviates 

Pedestrians'  Danger      ""^1 

Tunnel.  Underground  Torpedo  Digs   226 

Tunnel.  Wind,  for  Tests  or  Aeroplane.s  and 

Airships    402 

Turbine  'Rlades,  Lead  Coat  Prevents  Abra- 

Plon   or    ■  ■  ■ .   496 

Turbine  Engine,  Tiny.  Is  Size  of  Pinhead..  71 
Turbine,  Largest  Steam,  New  York  Installs.  242 
Turbine.  Nuts  and  Straws  Used  to  Make...  793 

Turnbuckle  TTsed  as  Tap  Wrench   476 

Turnstile.   Railroad   Yard   Workmen  Cau- 
tioned by    102 

Turntable,    Conveniences    of    Four  Room 

Apartment  Supplied  by    338 

Turntable    for   Ripening   Tomatoes.  Wlnd- 

t      mill  Oi'erate.q  ■  286 

Ttirr't.     r.oophnlecJ,      I'.ank     Ctiiard  Stnmis 

Wnt.  li   in    497 

Turtle.  L?iwn  Spri  nk  l.d  by.  . .  .   800 

Twins,  FlUpino.  Op.r.iHon  tn  ppparate   761 

Tvi'-t   T)!!]].  ( 'on  t\ti  rslii  k  1  n  tr  Sperjai  Shripes 

With  ,  188 

Typewriter  and   Kinaer.    Inverted  Drawer 

Hold.q   

Typewriter  and  Wadlner  Pool  for  Monkey.^.  812 
Typewriter  Billing  Machine.  Adjusting  Tab- 
ulator on  ..."   961 


Typewriter,  Blind  and  Armless  Soldier  Oper- 
ates   708 

Typc-uriui,  k  unipressed  Air  Cleans   »37 

'i  ypcwriter.  Kaiiy  Model  of   417 

i  N  pewriter,     1„oiik     Letter     to  Convention 

U  rltteii   on   430 

Typewriter  Multler,  Spruce  and  Balsam  Ptl- 

low  for    161 

Typewriter.  H.'Uth  Anniversary  of  Father  of  80 

'1  ypewriter.  i'en  Uaed  to  Uil.   775 

Typewriter  I'laten.  Emery  Cloth  tjtnooths..  963 

Typewriter.   Silencint^    946 

'iypcwriter   Stand   ainl   Cupy    lUick,  Sewing 

Macliliio  LM»-d  tu  Make  TTT  C38 

Typewriter.    Wumaii    witli    Artiticial  Hand 

Ol>eratea    520 

Typhus  111  I'oiaiid.  Drastic  orders  to  Prevent 
Spread  of    698 

U-Boat  Motors.  Sea  Lions  Trained  to  Fol- 

low  Sounds  oT" 


U-Bnal     on     Recruiting     Campaign.  Lake 

CiiHs  Viaitcd  l)y  ..  .7.  ..........  ]   341 

Udder,  Cuw'.s,  Indiati.s  of  Chile  Make  Basket 

of     ■  -  7T7T  261 

rmljrclla  itib.  Handy  Tool  f rom .  636 
Umpire  at  I>awn  Tcnnia  Tournament.  Chair 

0/  ■  ■  ■  ■  ~  681 

Union,  Double  lOccentric,  for  Joliiiti;^  Pipes.  438 
unions,  v\  ater  I'lpe.  W  estern  City  Uses  Ce- 

nient    for   681 

Universal  Joint  for  Li^cht  Connection   133 

Univeisity,   Army,  Bmll  on   Largie  Scale  in 

France    ■   &1 

Un  I  V  i-rsll  y,  Ca  lupus  on  I  ..-i  k  e  m  I  '  '  |j  II  :i  I  I  ^  ^1  I 
L'niveralty     Canteen,     ilomir     .Systetii.  for 

Studciita    424 

University,      Columbia,      Spoken  Chinese 

Taught  at   341 

University,  Danger  Sign  Built  by   Ill 

University  of  Louvaln,   Belgium,  Subscrip- 
tion to  Erect  Library  for   844 

University,    Princeton,   Chair   of  Diplomacy 

rianned  for   ■   ■   836 

University   Students   at  Harvard,  Outdoor 

Games  Compulsory  for   698 

Unloader  for  Coal  Trucks   716 

Unloador  for  Road  Material   763 

Uranium,  Paint  Pigments  Made  from   426 

Vacuum  Bottle,  Clamp  on  Motorcycle  Han- 
dle Bar  for   318 

Vacuum  Bottle.  Steel  Used  to  Make   766 

Vacuum   Cleaner,   Swimming  Pool  Cleaner 

Operates  like    674 

Vacuum  Cleaner  Truck,  Ashes  Removed  with  504 
Vacuum  Process  of  Dehydration  Preserves 

Foods    247 

Vacuum  System.  Cotton  Harvesting  Machine 

Uses   ■     gg^ 

Valley  Floor,  Yosemite,  Airman  Lands  on..  682 
Valley  of   10.000   Smokes,  Scientists  Auaiii 

Study    269 

Valve,  Automatic.  Burntlng  IMpos  riosc....  912 
yalve  r,.ix  Covers,  Cast  Iron  ''■•ip  -  '-"^^ 

Valve,  Gas   Ueversing.   for  Metal  Working 

Furnace  is  Hand  Operated   394 

Valve  Springs,  Auto,  Spring  Washers  Made 

of  ■■.■-.:■!  '  ■  T  460 

Valve,   Thermostatic,   Water   Vapor   Fed  to 

Auto  Motor  by   244 

Valve,  Tiro  Wire  Holds  Open   127 

Valve,  Uniform  Pressure  In  Balloons  Main- 
tained by    810 

Valve,  Whistle,  Forked  Stick  Used  to  Shut 

Off  Steam  from   924 

Valves.  Engine,  Rolling  Files  in  Engine  Tool 
Grind    16 


Vanity  Case.  Mosh  Hag  Fram< 

4SS 

Vapor.  Automobile  Hartlntor  ( 

'at>  * "otiiienses. 

■T28 

Vapors,  Antiseptic,  Inf*  cted  A\ 

ounds  sprayed 

32 

Vapors.  Volcanic,  of  Alaskan 

Smoke  Valley 

664 

Varn;'  li  linisli,  Cy.  I.'  Chain  K 

opt  CI. •■in  with 

lltTiIllS  >lllltllv 

156 

633 


Vnrnlsh,    Resin    from    Naphthols    UPOd  fo^ 

\(;.Uo   "  ■   jj)4 

Varnish.  Shoo  Soles  rresorved  with   791 

Vase,  Coconut  Used  to  Make   fft" 
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Vaae,  Earthenware,  Meltine  Ladle  Made  of.  606 

VatB.  Iron,  Are  Largrest  Shipped  by  Rati....  634 

Vault.  Bank,  Dynamite  iilasts  Remove   244 

Vault.  United  States  Treasury,  Silver  Supply 

Too  Larg^e  for   848 

VaultH.  Aa^ay  Oltict.'.  in  New  York.  Largoat  in 

World    ■  .                                                           77  364 


V-lilock 


Angle  IroiiM  L'aod  to  Mak 


Si)roiiC5~ 


l-'uuiid    in    Clifl-  lJ\vt.-llinK 


VcKctuljle   Slicer.  Adjustable  473 

VeKelable  Sprinkler.  Circular   461 

Vegetables,  Farmer  Uses  Novel  Signboard 

to  Advertise    644 

Vegetables,    FertilizltiBT    Powder    Used  as 

spraying  solution  tor.  .TTT  668 

VOK'' !  :i  hk's — ^^Snuasli.  Sh'llac  ("nnt  frisyrvi-a  C  10 
Vf  K'-tali  li-s—  -'i'onia  t  i^ics.     W  i  mi  mill  Umjrati.a 


Turntable   for  Kiiit-iiiim. 


Vcnei-r.  <;iuin)i;  \Vln.!ii  Moiat. 


Vf  lit  ila  lion. 
Ciildf  to 


Candle's    SeiiHitive    Flame  la 


JIM 


Ventilatiun,  Nature  and  Shaft  I'rovitU;  Min 

with    ■  ■  ■  ■   415 

Ventilutinn   of   Poultry  Hou.so  

Vontllatiiiti  of  Tlii-attr,  City  FroiKht  'luniiol 


Tapped  for 


app 

Ventilator  Miillt  hi  tnrni   1  :.i d i.i i77r~ 


396 


Ventilator,  Electric,  Ib  Alfo  Fan  and  Deo- 
dorizf  r 


134 


Veiitilntur.s  of  Subway,  Anglo  for  I.o.«t  Arti- 


Verti; 


al  tvr 


Tail    Siiiii,    l>an;;of    to  l^'lifrs 


in 


.......... 


y«'ss»'l  N  i.siliiHty  of,  M'  t.  r  '  iaii"!-^  .s.  

VesselH   Sailing.  Motorboata  Made  of  

Vestal.  G.; 

Park  rosaihllitloa  rtralis^od  by  Smnll  Town 
Veterinary    Surccoii,    < 'p-  i  atinK'    Table  for 
HoKS  Invented  by  


3U 


112 


684 


Viaduct.  Concrete.  Novel  Expansion  Joints 
for  

Viaduct,  Concrete.  Subway  for  t'.'Jttle  "Mder 

Viaduct,  Travelers  Carried  over  Water 
Front  Traffic  by  

Vibration  Absorbers.  Rul<ber  Cork.-'  as  .... 

Victory  Arch,  Returned  Soldiers  March 
through   

Victory  I.,o«n  Campaign.  Chicago,  Jeweled 
Altar  of  Victory  Feature  of  

Victory  Loan  Subscriptions  In  Panama,  Sub- 
marine Carries   

Victory  Medal  to  Allied  Fighting  Men.  France 
would  Award  

"\'^ietory  Medals"  for  American  Soldiers  

Vignette  for  Photograph,  How  to  Obtain. . .  . 

Vikings.  "Tin  Hat"  Worn  by.  Discovered  In 
Sweden   

Village.  Eskimo,  of  Prehistoric  Times,  Sci- 
entists Unearth   

Village  fJratid  Pr^.  In  Nova  Scotl-i.  Disap- 
pearance of   

Villages.  .Iav;inese.  Hot  Mm!  'I'Drrenl/* 
Smother   

Vines.  Doll  Dross  Formed  by  

Violin.  Attachment  Makes  False  Notes  Im- 
possible   

Violins.  Remarkable,  Unusual  Woods  Used 
to  Make   

Vise  for  Planing  Doors  

Vocational  Training  Rooks  for  Ex-Soldlers. 

Volcano.  Column  of  I,ava  Spouted  hv  

Volcano.  .Tnvnnese  Villages  Smothered  by 
Hot  Mud  Torrents  from  

Volcano.  Vanors  In  Smoke  Valley  Issue  from 
Fissures  r'aused  by  Eruption  of  

Volcanoes.  Afeteoroloelsts  Ptiidv  

Votes,  Bond  Issue,  Dog  "Ruster"  Campaigns 
for   


877 

186 

77 
167 

750 

60 

237 

599 
116 
477 

65 

901 

873 


609 
786 


Wading  Pool  and  Tvprwrlter  for  Monkeys.. 

Wagon  Red.  Crane  Lifts  Off  

W.ngon    Tfome.    Canvas    Covered,    of  Sheep 

Herder,  by  Frank  R.  Arnold  

Wagon  Huh  Caps.  Tin  Cans  Used  as  

Wagon  T.ondlng  Apparatus,  Crawling,  Pro- 

nellers  Feed   

Wagon.    Tea.    and     Dishwashing  Machine 

r"omMncd  

Wagon  Trace.  Pcran  Iron  Rcn'^trs  

Wagon  Wheel  rjrenslnp-  of  without  Removal 
Waln.scotlng.  Matting  Used  to  Make  


810 

670 
934 
762 
863 

699 

r.R4 
in9 

688 

812 

780 

189 
607 

212 

277 
940 
781 
946 


Walk,  Board,  Breakers'  Force  Lessened  by 

Holes  in  

Walking  Stick,  Jointed  

Walks,  Cement,  Nails  Hold  Together  

Wall.  Adobe,  Cemetery  Gateway  Outlasts... 

Wall  around  Canton,  Chinese  Kazo  

Wall  around  i'aris.  Demolishing  

Wall  Calendar,  Permanent  Diary  Kept  on.. 

Wall,  Concrete.  Tank  Used  to  Kaze  

Wall  Paper  JLiorders,  Tracing  on  Screen  Cuts 

Out   

Walnuts,  Harvesting  Device  for  

Walnuts,  Iron  Pipe  for  Hulling  

War  College  at  Washington  itenamed  

War  Cross,   French,   Consul   at  Cincinnati 

Decorates  Soldier  with  

War  Department,  Camp  Urant  Site  Bought 

by   

War  Exhibits,  Government,  Lse  uf  i^'unuei  uf 

Liberty  Loans  Shown  by  

War  Medal,  General  Service,  Great  Britain  to 

Distribute   

War  Memorial,  Ancient  Princeton  Hall  Re- 
modeled as  

War  Memorial,   Westminster  to  be  Trans- 
formed into  

War,  Mimic,  Public  Thrilled  by  Smoke  Bar- 
rage In  

War  Munitions,  Surplus.  Meteorologist  Sug- 
gests Odd  Use  for  

War  I'osters  of  Every  .Nation,  Kxliiidt  of... 
War,  Rate  of  Pay  of  Navy  I ti'-i-eas>'d  iiy .  .  .  . 
War  Record  of  Fraternity.  Helmet  Preserves 
War.  Smallest  Mucliiiie  >tiup,  uig  iii  ip  m.. 
War  Souvenir,   Corporal   Obtains  Generals' 

Signatures  as   

War  Tax,  Sales  Register  Compact  and  Sim- 
ple   

War  Trophies  in  Smithsonian  Inst.,  Field 

Kitchen  of  Former  Kaiser  Added  to  

War  Veteran,  Gas  Mask  Test  Kills  

War  Work,  I'hotographs,  Colored,  Used  to 

Illustrate   

War  Work,  Range  Finding  Microphone  from 

Hot  Wire  Telephone  Used  In  

"World  War,"  Ofllcial  Designation  of  

Warehouse  Platforms,  Loading,  Drawbridge 

across  Track  Connects  

Warehouses,  Water  Front,  Genoa,  Italy,  to 

Build   

Warfare,  Open  Mobile  Pile  Driver  for.  

Warming  Oven  in  Furnace  

Warming  Pad,  Electric  

Warrior,  French,  Ancient  Armor  Worn  by.. 

Warship,  Icebergs  Destroyed  by  

W.irship,  Italian,   Retrieved  fro-n   

Warship.    "New    Mexico."    Electric  Motors 

Drive   

Warships.  Austrian,  Italians  Sink  

Brazilian,  France  to  Release  

In   Scapa   Flow,   German  Crews 


Warships, 
Warships 
.Scuttle 
Warships, 
Warships, 


Targets  and  Junk  Made  of  

Tov.  Japanese  Children  Make.... 
Wash  Tubs,  Divided  Water  Barrel  Used  for. 

Washboard.  Mittens  Take  Place  of  

Wa.sher.   Corrugated,  on  Bolt.  Wood  Joint 

.Strengthened  by  

^Vlnsher  Cutter.  Old  Expansion  Bit  Used  to 

Make   

Washers.  Spring.  Auto  Valve  Springs  Make 
Waste.  City.  Government  Encourages  Recla- 
mation of   

Watch  Case  Receiver,  Telegraph  Clerk  Uses. 

WatJ'h  Dials,  24  Hours  Marked  on  

Watch  Is  Emergency  Protractor  

Watch  pocket.  Guard  for  

Watch  Tick,  Inverted  Tumbler  Deadens  

Watch.   Wrist.   Hole   In   Gauntlet  Exposes 

Face  of   

Watch.  Wrist.  Silent  Electric  Alarm  on  

Water  Bicycle.  Submersible,  for  Bathers.... 

Water  Box  Covers.  Cast  Iron  Cap  Seals  

Water  Buckets.  Bamboo  Logs  Serve  Instead 

of  In  Hawaiian  Islands  

Water  Cooler.  Canteen  as  

Water  Fight,  Fourth  of  July  Cel.dirated  with 
Water  for  Horses,  Street  Sprinkler  Wagons 

TTaul     

Water  for   Irrigation.   Fruit    Growers  Upe 

Whirling  Spraver  to  Distribute  

Water  from  Fire  Hydrants.   Riots  In  Mill 
Yard  Quelled  with  


260 
6»6 
!>51 
724 
580 
870 
436 
626 

468 

632 
922 

17 

416 

95 
627 
236 
269 

84 

676 

579 
709 
iS 

367 

214 

664 

913 

71 

680 
836 

268 

748 
14 
945 
638 

832 
673 

89U 

646 

710 
6 

369 

687 
761 
450 
635 

769 

787 

450 

497 
606 
8*8 
463 
274 
935 

784 

758 
30 
922 

7f.O 
47S 
48 

S6C 
9S 
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W'aUr  Gaus6  for  Boilt^rs,  Perforated  Metal 

Uaed  to  Make   94 

water.  Hard,  tiocUum  BeariuK  Mineral  Uaod 

to  Soften   407 

Water  Heater.  Lamp  Qlobe  Ueed  to  Make...  Ml 

Water,  Uot,  Canadian  Park  Supplies  M4 

Water  in  Hiver  Jscine,  Test  of   999 

Water  in  \V«,ils,  France  Uuduriakes  Tuak  of 

ruMiyint    69 

Walter  Melor  VVheelburrow,  Tlit-fl  and  Waste 

Slopped  by   110 

Water  Mill,  Kx-Kuiscr  Labors  in  KHigy  be- 
side   070 

Water,  Mineral,  ;il  Bath,  Ulasii  Tinted  by 

ImnierainK  1»    198 

Water  Pipe,  Uuw  tu  i'revent  Freezini;  of  

Water  Jeipe»  liMse  Wood  Stovea  Oeed  to 

Make   4S7 

Water  Pipe  Unions,  Cement.  Western  Cttjr 

Uses   S81 

'  Water  Pipes,  Potash  Used  to  Clean  924 

Water  Plug  on  Corner,  Tanks  Protect..  4o6 

Water  i'ower  Dlshwaslilnt;  Machine  «  928 

Water  Power  Fun  fur  liol  Days   017 

Water,  Itain.  Uroundintj  of  Spark  PlUff  Ott 

Auto  Prevented  by  Trough  lur   293 

W  airf,  Iteaervoir  l5;xcavuied  by   560 

Wat.  r  liigliis — IMsputed  Mountain  Stream, 

Meaburiug  Flow  of   282 

Water.  Sewage,   British  Mills  Purify  and 

Use    872 

Water*  Soap  Saved  When  City  Softena  810 

Water  StreamiL  Higb  Pressure  and  Com- 
pressed Air,  Sunken  Loss  Raised  by  278 

Water  Supply  System  at  Brest,  Americans 

Build    97 

Water  Tank.  Concrete^  Attractive  Tower 

Conceals    901 

Water  Tank  Feed.  Air  Operated  Control  for  iO 
Water  Tank,    liailroad.    Locomotive  Crane 

Lifts    S4S 

Water — the  Maker  and  Deatroyer  of  Roads, 

by  Harlan  H/  Edwards   232 

n  Water,  "Thirst  Cigaret"  Allays  Desire  for..  74 
Water  Turbine  Blades.  Lead  Coat  Prevents 

Abrasion  of   410 

Water,  Wick  Used  to  Supply  Seedlings  with  SOI 
Water  Winss,  Cork  Scraps  Used  to  Make. . . .  169 
Water  Wings  for  Swimmers,  Tin  Cans  Used 

to  Make   147 

Waterfowl,  Diet  of  .Stray  Shot  KiUh   70$ 

Watcrinjr  Trough.  Heated,  for  Cattle   OlS 

I  Waterproof     Concrete,     English  Inventor 

Kvolves    71 

Waterproof  Paint,  Rubber  and  Oil  Used  to 

Make    700 

Wat<rway — Canal     to    Conufet  Mis.siHHippt 

•    Klvpr  and   Lake    Pontehartraln   '"'> 

Wax.  Candle,  Flowers  Made  of   631 

Weather  Bulletins.  Road  Conditions  Included 

in   748 

Weather  Conditions,  Forecasting  for  Filers.  898 
Weather   Forecast   for  Alrmsn,   SO  Hour, 

.      Army  Air  Service  Offers   592 

W<- ith'  r  Forecast,  Variations  in  Bun's  Heat 

.^tuilieil  for  102 

W.  ilt:.  s,  Hammer  Head  H<'ld  On  by  458 

\\  ee<l   Kx terminating  Machine,  Soil  I'ulver- 

ized  by   884 

Weedfr,  Carpet  Heater  I'si  d  to  Make   473 

•WeedH.  Sea.  Insulating  Material  Made  from.  623 

Weight,  Bench  Drill  Fed  by   794 

Weight  of  Air.  Simple  Method  of  Finding. . .  084 
Weight.  Trapdoor  ConnterbaTaneed  with....  774 
Weld.  Oxyacetylene,  Huge  Pump  Relitied  by  609 

W'eliltT,    A'-f-tvl-'tu'.    Thniihlf    W  urn    by   (S.X 

"  Welding.  Building  Up  Worn  Shaft  by   942 

W.  Iding,  Electric  Metal  Plates  Joined  by. .  . .  378 
W< Minr,  Rotary  Dredge  Cutter  Repaired  by  418 
,  W'  i<iiiiK'    Set,  Movable  Transformer  Coil 

lieKulates    740 

^Welding  Set,  Ship,  Truck  Carries   81S 

"Well    C'nri>,    B.^se    of    Aii<-t»Mit    I '.n 1 1 on u  1 1.  .r| 

Tree   Used    for   101 

\V\-\\,  Oil.  Throttled  after  Six-Day  Struggle.  718 

Well  on  Dixie  Highway.  Farmer  Builds   110 

*  Wells.  France  Undertakes  Task  of  Purify- 

Infr  Water  tn   58 

•"Wells  in  Kansas,  Tentlike  Covers  for   898 

'  Whale,  Arctic.  Fniind  nn  Pntalo  Beach   267 

Whale.  Giant,  Truck  Carries  Skeleton  of...,  581 
'Whales,  Explosive  Harpoons  Used  to  Cap- 
ture ......   807 


Wharf.  Manila  to  Have  Largest  in  World...  731 

Wbarves,  Genoa.  Italy,  to  BuUd  748 

Wheat  Crop,  Bumper.  Mountain  States  Raise  884 
Wheat  Direct  from  Uarvester  to  Market....  4Si 
Wheat,  i^xperts  Write  Btosraphles  of  160 

Varieties    94 

Wheat  Head  Elevator,  Gasoline  Engine  Op- 
erates  36S 

Wheat  Substitute,  Teast  Made  in  Breweries 

Is    277 

Wheel,  Bicycle,  Tool  Rack  Made  from   778 

Wijeel,    Brake,    Lugs    Convert    into  Chain 

Wheel    618 

Wheel,  Doll  Carriage,  Wire  Replacoa  Worn 

Tires  on  816 

Wheel  of  Automobile,  Uuard  for   782 

Wheel  of  Buggy.  Mall  Boxes  on  611 

Wheel  Scraper,  Horisontal.  Road  Grading 

Machine  Has    678 

Wheel,  Steering,  Table  Liamp  Made  from. . . .  786 
Wheel.  Wagon.  Qreaslna  without  Removing.  781 
Wheelbarrow  Roller,  Whiskey  Barrel  Used 

to  Make   930 

Wheelbarrow,  Water  Meter  on  Stops  Waste 

and  Theft    210 

Whecihunowtt,  Madrid's  PubUc  Laundries 

Equipijed  with    647 

Wheilhariows.     Steel     Ilails    on  Kunwaya 

(Julde    108 

Wheels,  l:road,  on  Road  Construction  Trucks  240 
Wheels,  Front  and  Rear,  Auto  Truck  Drives 

and  Steers  from   571 

Wheels.  Hollow,  Ballast  for  Tractor  Carried 

In    686 

^\  lifel.-;,  Machine  Uses  Bars  of  iron  to  Make  889 

Wlieel.s,  'J'ruck,  Jacks  for  lleplacing   142 

Wlu  t.-ituiie.  Sandpaper  Holds   924 

Whisk  Broom,  Date  Palm  Leaves  Used  to 

Make    434 

Whistle,  Electric,  Army  BuKle  Koplacod  by.  60 
Whistle,  Radiator  Cap,  Warns  of  Overheat- 
ed Motor   728 

Whistle  Valve.  Forked  Stick  Used  to  Shut 

Off  Steam  from   024 

Whitewash,  Chinese  Prevent  Theft  of  Coal 

by  Sprinkling  with   078 

Whittler,  Wood,  Multiplex  Pliers  Show  Skill 

of    192 

Wick.  Seedlings  Watered  by  291 

Wicks,  Felt  Hals  V.^ad  to  Make  060 

Wilson,  Latimer  J.: 

A  King  Sunrise   767 

Wind  in  Maine,  Snowlialls  Formed  by   694 

Wind,  Sand  Road  Construction  Helped  by...  240 
Windlass,    FiHiierman's    Catch    Drained  by 

Turn  of    76 

Wlndla.s.<j,  Motorcycle  Rai.«.  d  with   622 

Wiiidinill  on  Vertical  Axle,  Tower  Not  Re- 

(luired  by    660 

Windmill,  Turntable  for  Ripening  Tomatoes 

Operated  by   885 

Windmill  Wheel,  Wood  Saw  Oiierated  by....  508 
W'indow  Display — Embroidery  Hoop  Used  «B 

Frame  to  Display  Flowers.  168 

Window  Display,  Foch  Done  In  Soap  for. ...  58 
Window  Display  for  Carnival.  16.000  Roses 

Used  in   201 

Window  Dl8play-~Phonoffraph  in  Beer  Keg.  325 
Window  Display.  Spring  MQuntlnff  for  Die- 

monds  In   »  l-o» 

Wind  Tunnel.  Biggest  Model  Airplanes  and 

.Airships  Tested   In  .  402 

Window    (Jlass.    Putty    Removed   from  by 

Hvdroehlorlc  or  Nitric  Acid   773 

Window.  Metal  Canopy  Protects  from  Rain..  638 

Window  Panes,  Cushion  Mounting  for   927 

\\  inclow.  Play,  for  Child   945 

Window  Reflections,  Chauffeur  Locates  Cars 

In  Rear  by  450 

Window,  Safety  Cat.li  for   460 

Window  Pc  r.  eiis.  Automatic,  for  Street  Cars  219 
Window  Sipn  Holders,  Film  Spools  Used  to 

Make  1*7 

W  indow  Stop,  Butt  Hlnare  ss.......  • 

Windows,  Celluloid,  Paper  dtps  Used  to 

Fasten  In  Auto  Tops   181 

Windows.    Illuminated.    Crosses    of  Light 

Formed  by    4 

Windshield.   Double,  Open  Vision   Silt  Pro- 
vided by    864 

Windshield  Eye  Protector  for  Autolsts  718 

Windshield  for  Motorcycle   50 
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Wiinlshieia  ScrMB  for  AMUt.  iDMOtS  Kwt 
Out   !)>•   ••••.••••••••.•••.•»,,,  ,,T 

wtiuishieida.  AuxUlanr,  &a  Auto  AeeaMOfUa  itf 

\V  Jiidaor,  H.  H. : 

Adopt  Metric  System  ,   jyg 

After  Many  Days   J5 

GrMtnoM  of  Small  Things   33 

Human  Albatross,  The    ;i6 

Languaso  of  Boinba.  The    179 

Over  There  and  Here   177 

Peace  Terms  Pair   Si 

Plane  or  Dirigible   IM 

Russian  Experiment,  The   a 

Stop.  Look,  L.i8ten   %lj 

Ten  Years  In  the  Air.....   179 

UnsuHK  Heroes   ,   177 

War  Taught  Sftvluc  Habit   3  3 

Wings,  Folding,  Auto  Chaaffod  Into  Aero> 

plane  by  ,   34<j 

in^8"  (Poem),  by  Charlton  Lawrence  Bd- 

holm   24 

Winter  <Jolf,  Iridoor   aA? 

Winters,  S.  H.: 

Valuable  Oil  from  Cocklebura   853 

Wire.  Aluminum.  Hair  Curler  Made  of   436 

Wire  and  Ropeu.  Reel  for   su 

Wire,  Automobile  Tire  Blowout  Repaired 

with    776 

Wire,  Hont,  nroom  Holder  Made  of   968 

Wire  IJraco  for  Worn  Broom   61S 

Wire,  Brass  or  Copper  Tubing  Spliced  with..  79!l 

Wire  Brush,  Potatoes  Peeled  with  ,.  462 

Wire.  Corners  Of  Metal  Prevented  from 

Criickinf?  by   76S 

Wire  Drawer  Handles,  Improvised..........  124 

Wire,  Drum  for  Cutting  124 

Wire    Fences,    Tighteners  Built  In  Gomer 

Posts  of    63C 

Wire  (Jrij).  Worn,  KLpair  of   787 

Wire  Hoe  for  Uarden  Use   137 

Wire^  Hooli  for  Lady's  Hat  Made  of   286 

Wire  Mesh  Seratcher  on  Match  Box  3U6 

Wire  Nallfl,  Keya  Made  of  ,  157 

Wire  or  Cardboard.  Carpet  Corners  Stlllenod 

with   

Win-,  Outpost.  U.  s.  Signal  CorpB  Used  68.- 

OiM)  Miles  of  in  Month   13 

Wire,  Kesistance.  Klectric  Furnace  Contains  768 
Wire  SIlnK,  Creen  Food  for  I'onllrv  Kept  in.  462 
Wire,  Spring,  Ink  Hottl.   HoMcr  Made  of. ...  61S 

Wire  Stand,  for  rnpt  r  Drinking  Cup  Hi 

\VAre,  Stiff,  Milk  Itotlle  Opener  Made  of  iH 

Wire.  Tire  Valve  Held  Open  by   1J7 

Wire,  Tol>ac.  o  I'ipe  Stand  Made  from   7M 

Wirf.  Twisted,  Tomato  Plant  Trellis  Made 

with    IBS 

Wire    Twister,    Improvised.    Soldier.s  lUiild 

under  FIro    68 

Wireless  Antenna.',  Trees  Used  by  Army  as..  39 
Wireless,  Automobiles  to  be  Squipped  with.  62S 
Wireless  Communication,  liost  Snip  Easily 

Located  by   354 

Wireless,  Kire  in  InRammable  Goods  may  be 

Cau;-e<i  \<y   222 

Wit.  i.s-j,  I.  trhthoiiHe.  ViiK  Sii^nals  S4Mii  h..  i4i 
Wlr.  I.  ss    M  ist,    Concrete.    W^ill    of  I'ekin 

'I'ojit'ed   with    (57 

AN'ireli  ss  Messages  en  Route,  ^Toto^  lUis  lle- 

C'lMVeS    340 

AN  irelesa  Messages,  Macliine  Sends,  by  Sam- 
uel W.  Beach   84( 

Wireless  Music,  Sailors  at  Sea  Entcrtnlrsed 
by    261 

Wireless,  Naval,  Move  to  Perpetuate  i'ublic 
Use  of    SS8 

Wireless  Operation  of  Signal  Corps,  Chance 
to  T^arn   (88 

Wireless  Station,  Bordeaux,  France,  to  Have  888 

Wireless  Station  for  Communication  with 
U.  S.  at  Copenhagen   fiSO 

Wireless  station  in  Iceland   266 

Wireless   station,  Lyons,  France,  Varied 

Kriuiprnent  in  ,   277 

Wireless,  Stoeplo  Jack  on  Giant  Mast  Re« 

pairs   400 

Wireless  st<  ered  Aeroplane,  Germans  ClsAm 

to  have  Ifad   829 

Wii  .  less.  Snlimarine  and  Seaplanes  to  Coop- 
erate by  Means  of   648 

Wireless  Telegraph.  Arctic  Explorer  Uses...  741 
Wireless    Telegraph    Receiver,  Messages 
Printed  on  Tape  by  884 


Wlrtf  ess  Telegraph  Station.  Largest,  Bbsbw 

Aires  to  Have  m 

Wiroloss  Tslsphons  Ontflt  Pliigs  into  htm 

Socket   .T....*.  SI 

Wireless  Transmitter,  Waves  Ui  WtU  Bmm 

Projected  by   IS 

Wires,  AutomobUo  Spark  PIuk  Strings  Uiei 

to  Identify  m 

Wiring  Insulators  from  laasr  Tnbss  HI 

Woman  Artist,  Crippled,  BnUh  HsM  in  TMtli 

by   IM 

Woman,  Circus,  Record  SIss  Btnam  for  W 

Woman.  Mississippi  River  Boat  Piloted  by..  It 
Woman,  Old,  Aeroplane  Flight  Taken  Dailr  . 

by   Ml 

Woman  Typist,  Handless,  Simple  ContrlT' 

ance  Used  by  5« 

Women  Auto  Drivers,  Britain  Asks  Uniform 

Skill  of   Ml 

Women,  Electric  Cars  In  Albuquerque  Op- 
erated by   ■ 

Women,  Negro,  Ship  lx>aded  with  Coal  by...  i-' 
Wood  and  Metal  VHtults,  Radiographs  Bs> 

veal   

Wood  and  Steel.  Boat  Hull  Combines  Use  fli  W 

Wood,  Cloth  Dies  Used  to  Stain  Mj 

Wood,  Danisli  I'roeess  Hardens  »*' 

Wood.    DodKMiK    Freaks   Hiid    Flaws  in,  by 

Brandon  Tracy    •* 

Wood   Joints,   Corrugated    Washer  on  Bolt 

Strengthens   

Wood  of  Lignum  Vltee,  Battlealiip  I'ropelltr 

.Sliuft  Bearings  Made  of  

WuikI   (111   inaustry,   cliuiese,  L,acK 

(hiiieiv    Itestricts    Output    of  *" 

Wood  I'uip.  Aeroplanes  Survey  Forests  to 

Value   •/„•• 

Wood   Pulp   Containers,  Machine  Speedily 

Makes   ii! 

Wood  Saw,  Windmill  Wheel  Operates  ■■  •« 

Wood  Slab.  Inlcweii  and  Letter  Opener  Made 

from    ;; 

Wood  Staves.  HuKe  Water  Pipe  Made  of....  «• 

Wood,  Test  Preserving  Methods  for  •• 

Wood  That  la  Strontjer  Than  Steel,  by  B.  , 

T.  Bronsdon   •«•••••:« 

Wood  Turning  Tool  for  L«the  vVm 

Wood  WhltUer.  MvlttplSX  Pllors  Show  Skill 

of   ** 

Wooden    Block    Pavem«nt.    Rainstorm  Ei- 

panda  and  Jumbles  'lli 

Woods.    Soft,    Process    Imparts    Hardwees  ^ 

Surface  to  " 

Woodsman's  Kaft.  Nails  Not  U»«*d  in  MaKiiMt  »• 
Woodwork,  Rubber  Band  on  Hammer  Fro- 

tects  ,............».»...•..»««••••• 

Woodworking  Tools,  Fits  Used  to  TakeNlcM 

Out  of   

Wool  Baling  Press  Works  While  Sheep  «• 

Sheared  

Wool.  Chemical  Filters  of  ■  ■•  {1 

Workbench  Clamp,  Auto  Radiator  Held  by..  * 
Workbench,  SpOClal.  Torpedo  R^Wlrs  Speed- 

ed  Up  V>y. ............... ....«.«••  

Wr.rkmaii.    Falling.  Homaa  Body  Forow 

Cushion  for   i*"tV"li 

Worm  Gear,  Auto  Truck  Dump  Body  HSW  „ 

In  Inclined  Position  by  •i"X""t 

Worms,  Cranberry  Destroying.  PaclflC  Cossi 

Growers  Fight  w"  'La 

miunds.  Infected.  AnUseptic  Vapors  Spra>e<] 

on   

Wreaths  for  World  War  Heroes,  Civil  "^'.f 

Monument  Decorated  with  !, 

Wreclc.  Elevated  Railroad  Trains  In^.. •  •  •  '* 
Wreck,  Railroad.  Wooden  Coaches  8masB€0  ^ 

In   -( 

Wreck.  Submarine.  Open  Hatches  Cause....-  ' 
Wreckers,   New  Front  inside  Old  BulldHw  , 

Revealed  by  •  *' 

Wrecking;  Truck.  Fire  Department  KqUlppW 

with   •  •  • : 

Wreiirh.  AdjustaMe,  for  Hexagon  ISutS  *, 

Wr.  iu  h   Socket,  Hnteheted  Head  In  ]• 

Wr'tieh.  Tap,  Turnbuckle  Used  as.......-"  !• 

Wrenches,  Taiistock,  Preventing  honpt^  »• 
Wrestler.  Head  Hold  Practiced  on  Woodw 

Dummy  by,...^  •  

Wright,  Charles  H.:,  m 

BAdge  Rules  In  Rime  ^ 
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Wrlneer  and  Spong'e  Mitten,  Scrubbing:  Maite 

Easier  by  Use  of  ISI 

Wrist   Watch.   Hole   In   Gauntlet  Exposes 

Face  of    784 

Wrist  Watch.  Silent  Electric  Alarm  on  768 

WritinK  Desk  and  Library  Table  Combined.  765 
Writing-,  Invisible,  without  Chemicals  SlO 

X-Ray,  Chemicals  Analyzed  by   81< 

X-Ray  Machine,  Dental,  Tube  In  Cabinet  of. .  667 

X-Ray,  Police  Examine  Bombs  with  662 

X-Ray,  South  African  Diamond  Mia*  X^oeatM 

Secreted  Stones  with   It 

X'Rajr,  Wood  and  ICeUl  Defaota  Found      •  ttl 


Yacht.  German,  Junk  Dealer  Cuts  Up  IM 

Yarn.  Toy  Electric  Motor  Winds   t49 

Yeast  Made  In  Breweries  Is  Wheat  Substi- 
tute   ITT 

yfML;rin  n,  Hole  Burned  In  Safe  with  Acety- 
lene Torch  by   831 

Yellow  Fever.  Sanitation  Frees  World  from.  108 
"TeonuiBette*'  PoiU.  Bitabllatamant  of  SIT 

Zeppelin  Service  to  America.  Germany  Plans  E€6 
Zinc.  Now  Building  Demonstrates  Uses  of. . .  It 
Zirconium.  Paint  Plsmeikts  Mad*  from.*....  4M 
Zlroonq.  wlilta,  PropoMd  M  DIamoM  SWMtl- 
tates    StI 
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Snow  and  Ice  Auto  Has  Egg -Shaped  Runners 


p  kKPAUATIO.WS  are  ^oiw^  lorw.ir.l  in 
a  western  city  for  the  commercial  pro- 
duction of  an  automohilo  inicndcil  to  run 
only  on  the  snow  and  ice  fields  of  north- 
ern latitudes.  The  traction  mechanism 
consists  of  four  cf;K-sha|)ed  drums 
mounted  in  pince  of  the  usual  wheels, 
but  with  their  axles  lotifjitudinal.  The 
surface  of  each  drum  carries  a  series  of 


lu-lical  rianiucs.  like  a  screw  tlircad  of 
exajjj^eraled  pitch,  those  on  opposite 
sides  of  the  car  revolvinj;  in  opposite  di- 
rections, driven  l»y  chains  from  the  en- 
j^ine  shaft.  The  rejjular  gear  shift  is 
used.  an<l  ordinary  runners  on  an  exten- 
sion of  the  frame  take  the  place  of  tli'.- 
.steerini;  wheels.  Kij^Ii  s|)eed  and  posi- 
tive traction  are  attaine<l  hv  the  machine. 


Crass  Section  through  Drums  and  Driving 
Gear.    Showing    Method    of  Suspension. 
Chain  Drive,  and  Longitudinal  Axles  ot 
Spiral-Shod  Drums 


A  Trial  of  the  New  Snow  Motor 
in  the  Fieldt  of  Deep,  Wet  Snow 
around  Eatton.  Washington, 
Which  Proved  Iti  Ability  to  De- 
velop  a  High  Speed  and  a  Power, 
ful  Tractive  Effort,  as  Well  as  to 
Break  Its  Own  Trail  in  Snow 
Three  Feet  Deep 


i 


la  Thia  Pull  View  ol  the  Snow  Motor  the  Arrangement  of  the  Runners  Which  Take  the  Place  of  Steering 
Wheels,  and  the  Extension  of  the  Frame  for  Their  Support  are  Clearly  Shown.    The  Helical 
FUngea  on  the  Egg-Shaped  Drums  are  Also  Plainly  Revealed 
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POIHjLAU  MKCHAMCS 


.  TO  RESCUE  TRAPPED  MINERS 
WITH  AID  OF  WAR  DEVICE 


In  the  latter  days  of  the  war  reports 
emanated  from  France  of  a  mysterious 
listening  device  which  "heard"  sounds  in- 


The  "Geophone."  Used  in  a  Coal  Mine,  Enables  the 
Listener  to  Detect  Sounds  Originating  More 
Than  a  Thousand  Feet  Distant 


.'Elidible  to  the  ear  and  located  their 
source.  The  same  mechanism,  developed 
to  highly  practical  form  l»y  American  en- 
mincers,  has  now  hcen  adopted  l>y  the 
S.  Bureau  of  Miiies  for  locating:  miners 
accidentally  entomhed.  1  he  instrument, 
called  a  "geojjhone."  is  practically  a  min- 
iature seismograph.  It  is  (|uitc  sim|)le 
consisting  of  an  iron  ring  closed  at  each 
>\<\e  by  a  diaphragm  of  mica.  In  the  cen- 
i<  r  is  suspcnfled.  hy  a  bolt  through  the 
<liaphragms.  a  disk  of  lead.  A  l)rass  cap 
forms  an  air  chamber  at  each  end.  To 
the  center  of  one  cap  is  attached  a  rubber 
tube  with  stcthoscopic  earpieces.  The 
metal  case,  set  on  end  on  the  ground. 
^ -brates  to  ever>'  shock  :  but  the  lead  disk. 
Ivdd  by  inertia,  does  not.    The  residting 


disturbance  of  the  mica  diaphragms  is 
communicated  to  the  eari)ieces  with  ex- 
traordinary sensitiveness.  W  ith  two  in- 
struments, one  for  each  ear.  the  listener 
can  accurately  locate  the  source  of  the 
sound,  and  even  identify  the  cause.  In 
government  tests.  |)oiniding  with  a  sledge 
was  located  through  1.15<)  ft.  of •  bitumi- 
nous coal,  other  concussions  registering 
in  proportion. 


BOTTLE  OF  UNBLEACHABLE  INK 
SENT  TO  PEACE  CONFERENCE 

The  ink  used  in  writing  the  .\meric;n) 
Declaration  of  Independence  is  fading  so 
rapidly  that  the  precious  document  is 
kept  in  a  darkened  room.  Frequent  ex- 
periences of  this  sort  have  induced  his- 
torians to  call  for  an  unfading  ink  with 
which  to  record  for  all  time  the  present 
worbl-peace  treaty.  And  in  response  to 
the  demand,  the  inventor  of  a  famous 
shorthand  system  has  dispatched  to 
Washington.  I).  C.  a  bottle  of  an  ink 
which  he  maintains  will  remain  legible 
for  thousands  of  years.  In  fact,  the  gov- 
trnmcnt  chemists  have  declared  the  ink 
unbleachal)le.  and  the  state  dei>artment  is 
said  to  have  forwarded  half  a  pint  of  the 
fluid  to  President  Wilson.  The  imper- 
ishable ink  is  the  result  of  experiments 
begun  by  the  inventor's  father  and  con- 
tinued by  the  son  after  his  death. 


CThc  city  of  .\lbany.  X.  'N'..  will  prob- 
al)ly  follow-  Atlantic  City.  X.  J.,  in  the 
establishment  of  a  permanent  airdrome, 
in  consequence  of  the  selection  of  a  local 
fiebl  by  the  government  as  one  of  the 
32  official  landing  places. 


SEA  LIONS  TRACK  U-BOATS  BY  SOUND  OF  MOTORS 


The  story  of  the  submarine-chasing  sea 
lions  trained  by  the  British  navy  is  as 
ofld  as  any  other  developed  by  the  unusual 
circtimstances  of  the  last  few  years.  The 
two  .sea  lions  ti.sed.  a  male  and  a  female, 
were  never  credited  with  any  ■"killings." 
yet  the  experimetits  were  certainly  re- 
markable in  themselves.  The  general  plan 
wns  to  teach  each  animal  to  track  a  flee- 
ing U-boat  by  the  sound  of  the  motors  in 
ihc  hope  of  getting  food.  <lragging  with 
it  a  cotispicuotis  float  that  would  reveal 
I  be  position  of  the  prey  to  the  watchers 
on  the  surface.  A  dciith  lu>!nb  or  two 
w  onld  do  the  rest. 

With  this  end  in  view,  the  little  sub 


chasers  were  fitted  with  muzzles,  and  col- 
lars to  which  the  floats  were  attache<l. 
and  their  training  was  begun.  They  were 
first  carried  to  a  quiet  inland  lake,  where 
they  were  taught,  after  repeatcti  trials, 
to  expect  a  feed  of  fish  as  n  reward  f<^r 
swimming  to  an  electric  buzzer  under  the 
sttrface.  Reaching  perfection  in  this,  they 
were  removed  to  a  naval  base  and  made 
acquaiiited  with  their  first  submarine. 
The  work  here  was  at  first  much  the  saun- 
as before,  the  submarine  simply  lying  on 
the  surface  and  betraying  its  i»revi-nro 
with  the  buzz  r.  Xcxt  came  experiments 
involvmg  a  few  turns  of  the  propeller  to 
accustom  the  animals  to  the  new  sensa- 
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These  Sea  Lions  were  Trained  to  Track  U-Boats  to  Their  Doom  by  FollowinK  the  Sound  of  the  Submerged 
Motors.    To  Their  Necks  were  Attached  Small  Red   Floats  Which  Enabled  the  Destroyers  to  Follow  Their 
Movements.    The  Sea  Lion  at  the  Left  is  Making  Friends  with  the  Comtrander  of  the  British  Submarine 
Used  in  the  Experiments.    To  the  Right,  the  Animal  is  Coming  Aboard  after  a  Practice  Chase 


tion.    Then  the  Inizzcr  was  (liscar<lc(l  al-  appmaclu-fl  the  whirliiifj  propellers.  These 

together,  and  the  propeller  used  entirely.  conchulinj;  tri.ils  were  very  satisfactory. 

And  finally  the  sub  actually  moved  about  as  the  submarine  commander  often  opened 

below  the  surface,  the  commander  stand-  his  conninjj-tower  hatch  to  discover  his 

ing  to  his  periscope,  however,  ready  to  jiursucrs  already  on  rleck,  barking  loudly 

shut  oflf  the  power  as  soon  as  the  animals  for  the  fat  fish  they  knew  were  coming. 


In  the  Illustration  at  the  Right  One  of  the  Submarine-Hunting  Sea  Lions  is  Receiving  His  Fish  through 
a  Trapdoor  in  His    Muzzle,  as  a  Reward  for  a  Successful  Practice  Chase.    The  Animals  were  Muzzled,  as 
It  was  Found  That  They  would  Otherwise  Go  on  Fishing  Expeditions  of  Their  Own.    In  Both  of  These  Photo- 
graphs may  be  Seen  the  Cord  Leading  to  the  Float  Which  Traced  Their  Movements  under  Water 
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WRESTLER  PRACTICES  DEADLY 
HOLD  ON  WOODEN  DUMMY 

A  well-known  wrestlers  londncss  for 
liie  dcadiv  •hoa<llock  was  the  cause  of  so 


This  Mechanical  Training  Partner  Takes  the  Punish- 
meni  When   the   Heavy-WeiRht  Wrestler  Practices 
His  Favorite  Head  Hold.    The  Three  Springs  in  the 
Center  Furnish  Resistance  fur  the  E 


niiicli  wear  an<l  tear  on  the 
iie;nl  ol  his  iraiiiinji  pariucr 
tliat  Ins  mana{.jer  was  finally  forced  to 
cast  al>out  for  a  mechanical  substitute. 
A  wooden  head  was  finally  devised  that 
takes  the  punishnient  uncom])laininply, 
and  yet  strengthens  the  athlete's  arm  and 
shoulder  muscles.  The  head  is  split 
lenpthwise  to  permit  the  introduction  of 
three  heavy  coil  springs. 


RUNNING  INCANDESCENT  LAMPS 

IN  SERIES  WITH  ARCS 

Where  incandescent  lamps  are  used  in 
series  willi  arc  lami)5  for  street  lighting. 

consitlerable  trouble  is 
caused  by  surges  of  cur- 
rent, which  burn  out  the 
incandescent  filaments. 
In  the  street  circuits  of 
an  eastern  city  two  sole- 
noids are  arranged  with 
their  plungers  in  vertical 
line,  making  and  breaking 
contact  between  their 
ends.  This  regulates  re- 
sistance in  series  with 
the  incandescent  lamps, 
preventing  damage.  With 
a  negative  surge,  or  volt- 
age drop,  the  u  p  p  e  r 
plunger  falls:  with  a 
vukagr  ri>e.  the  lower  ])lunger  is  forced 
iipwaiil.  t  1)1-  filaments  are  thus  protected 
both  wavs. 


^xerctae 


INDOOR  "HOLE"  MAKES  ANY 
CARPET  A  PUTTING  GREEN 

Devotees  of  intloor  golf  will  thank  the 
inventor  of  another  little  contrivance 
which  makes  the  parlor  carpet  the  best 
■substitute  known  for  a  ])nttiiig  green.  Iti 
principle,  a  heavy  disk,  just  the  diameter 
of  the  hole,  is  suspended  on  a  standard  at 
such  a  height  that  the  golf  ball  is  held 
firmly  as  it  rolls  undtrneatb.  Thin  wash- 
ers are  provided,  with  which  the  disk  may 
be  adiusted  for  different-sized  balls. 


MEMORIAL  ILLUMINATION 
TO  BE  YEARLY  EVENT 

Crosses  of  light  appeared  on  many  o*' 
Xew  York  City's  tall  oflice  buildings  last 
Haster  F.ve.  in  commemoration  of  the 
allied  soldiers  and  sailors  who  died  for 
liberty.  The  great  crosses  were  easily  and 
effectively  formed  by  allowing  the  lights 
to  burn  only  in  specified  rooms,  keeping 
the  others  on  that  side  of  the  building 
either  tlark  or  curtained.  Such  cr<>s.«c-s 
will  become  an  annual  feature. 


This  la  the  Indoor  "Hole"  Which  Helps  the  Golfer 
to  Polish  Up  His  Putting  Form.    Pretaure  from 
the  Heavy  Disk  Holds  the  Ball  in  Position 


OUTSIDE  SOUNDS  INAUDIBLE 
WITH  NEW  TRANSMITTER 

The  rv-k-ase  of  information  about  tlu> 
pvci.'il  telephone  transmitter  used  in  army 
and  navy  airplane  work  reveals  a  -■v.em- 
ing  paradox.  The  impossibility  of  usitig 
the  ordinary  tran>mitter  in  noi-y  >ur- 
rouiulings  arises,  as  is  well  known,  from 
the  impinging  of  extraneous  souncl  vibra- 
tions on  the  diaphragm.  The  inventors 
of  the  new  noise-excluding  transmitter, 
two  California  men.  in  their  design  took 
a  step  whose  logic  might  have  l)een  con- 
cealed by  its  very  audacity.  Strij»i)e(l  to 
its  basic  principles,  the  device  is  a 
diaphragm  without  a  case.  Tt  shuts  out 
impertinent  sound  waves  bv  letting  them 
in! 

.\nalyzcd.  this  apparent  contradiction 
becomes  sane  and  reasonable.  \'ibrations 
useful  to  a  transmitter  must  impinge  on 
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The  AirpUne  Form  of  the  New  Telephone.  Immune  to  Noise,  Appears  on  Oic  Left  as  It  is  L  ..  hile  the 

Inserted  View  Indicates  the  ArranRement  of  Its  Parts,  the  Receivers  being  Separate.    On  the  Kighl 
Is  the  Commercial  Type,  with  Its  Two  Receivers  and  Its  Automatic  Switch  Stand 


only  one  silk-  oi  iis  diaphragm.  Siiiuil- 
tancous  impulses  on  l»uth  sitlcs  atiniil  each 
oihcT.  aiul  tho  <iia|»hraijin  remains  qnict. 
That  is  exactly  whal  hapi»en'>  ti»  ontsiilc 
noises  wiih  the  new  tran>miiier.  It  has 
a  case,  ui  course,  for  mechanical  rea-ons. 
hnt  one  so  thoroughly  perforated  a>  to 
he  practically  open.  Only  the  desired 
voice  vihralions,  striking  all  on  one  >ide. 
retain  full  p(»tency.  The  com|»lele  instru- 
ment includes  two  receivers,  one  for  each 
ear. 

In  military  \vi>rk.  llriti>h  and  i  rench  a^ 
^\eI1  as  .\nierican.  it  has  heen  used  .dotig- 
side  of  Ld)erty  motors  running  full  tilt, 
with  no  trouble  whatever. 


II 


1^  ^ 


This  Ilhi  -! !  .1 1  :on  Shows  That  the  Commercial 
Insirumeti'.  Is  No  More  DifTiciilt  to  Use  Than 
the  More   Familiar  Form  of  Desk  Telephone 


Army  and  Navy  Air  Services  Used  Thousands  of  the 
Noise-Proof  Telephones  durinK  the  War.  and  This 
Picture  Shows  How  They  were  Tested  in  the  Cali- 
fornia Factory 
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BALANCE  SCALE  IS  ACCURATE 
WHETHER  LEVEL  OR  NOT 

Since  balance  scales  depciul  upon  grav- 
ity for  their  action,  it  is  ordinarily  essen- 
tial to  accuracy  that  they  rest  perfectly 
level.  This  neces'^iiates  not  infrequent 
;i<ljustment.  as  all  surfaces  deviate  more 
or  less  from  the  liori/rontal  from  time  to 
time.  An  Ohio  concern  has  broufjhl  out 
n  scale  whose  indicator  level  and  dial 
retain  their  positive  relation  to  the  bal- 
ance even  when  the  base  is  tilted  as  much 
as  M)°  out  of  the  horizontal,  weijjhinp  ac- 
curacy beinp  unimpaired  by  this  unusual 
position.      Balancing    against  standard 


This  Scale  Weighs  Just  as  Accurately  in  This  Posi- 
tion  as  It  Docs  When  the  Base  Is  Level.    The  Indi- 
cator  Centers  for    Exact   Weight,   or  Oscillates  to 
Show  Over  or  Underweight 


weights,  the  large  and  conspicuous  indi- 
cator centers  for  exact  weight.  an<l  oscil- 
lates over  side  gr;i<lii:il ions  to  show  over 
or  underweight  up  tt»  two  ounces. 


STORAGE-BATTERY  LOCOMOTIVE 

DESIGNED  FOR  MINING  USE 

A  powerful  locomotive  only  3J  in,  high, 
driven  by  a  storage  battery,  has  been  <le- 
signed  by  a  St.  Louis  inventor.  Its  com- 
pact form  makes  it  especially  suitable  for 
work  in  coal  mines.  The  body  is  mounted 
•on  a  four-wheel  truck  which  it  overhangs 
at  both  ends,  the  driver  sitting  sideways 
in  the  front  extension.  The  storage  bat- 
tery, carried  in  the  center  of  the  body,  is 
accessible  yet  well  protected.  Its  capacity 
is  sitfficicnt  for  a  full  <lay's  work  on  a 
single  charge.  With  its  "'■•-hp,  motor, 
the  little  locomotive  hauls  cars  loaded  to 
a  total  weight  of  lfW>  tons. 


WOULD  TEACH  AMBIDEXTERITY 

IN  FRENCH  SCHOOLS 

Among  many  lessons  France  has 
learned  from  the  war  is  otie  that  should 
long  ago  have  been  obvious  to  the  world. 
'I'hc  necessity  of  teaching  men  injured  in 
the  right  hand  to  use  the  left,  and  vice 
versa,  has  revealed  the  value  of  ambidex- 
terity, ['radically  the  entire  humav  race 
is  han<lica]tped  by  training  which  makes 
one  hand  merely  an  unskilled  assistant  to 
the  other.  A  surgeon  has  urged  the 
French  Academy  of  Me<lictne  to  pursue 
active  means,  through  public  schools  and 
appeaN  to  mothers,  to  establish  instruc- 
tion in  the  equal  use  of  both  hands  as  a 
national  custom. 


CW  ith  the  expected  release  by  France 
of  30  Urazilian  ships,  it  is  believed  that 
little  difficulty  will  be  experienced  in  inati- 
gurating  the  proposed  steamship  service 
between  Rio  de  Janeiro  and  San  Fran- 
cisco. 
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CRIPPLED  TOURIST  HAS  PERAMBULATING  HOTEL 


By  JOHN  EDWIN  HOGG 


A  new  motorcycle  aiul  sidecar  outfit  is 
a  perambulating  hotel  in  which  all  the 
conveniences  of  a  home 
have  been  incorporated. 
It  was  built  to  the  order 
of  Alfred  Lcroy,  a  Los 
Angeles  cripple,  who  has 
made  three  round  trips 
across  the  American  con- 
tinent with  similar  ve- 
hicles. 

The   most   novel  part 
of  the  outfit  is  .Mr.  Lc- 
roy's    sleeping  arrange- 
ments   fur    long  cross- 
country   tours.  Taking 
advantage  of  his  "abbrr- 
viated"  condition,  he  has 
arranged  a  bcrili  in  the 
body  of  the  sidecar.  This 
consists  of  an  air  mat- 
tress, air  pillow,  and  beti- 
ding, which,  when  not  in  use,  rolls  up 
and  out  of  the  way  in  the  nose  of  the 
sidecar    body.    This    rolled    bedding  is 
firmly  held  in  place  by  the  seat  of  the 
vehicle,    which    is    removed    when  the 
berth  is  made  up.    Over  the  whole  there 
is  a  cano])y  of  rubberized  material  which 
excludes  rain  and  dew. 

A  2-gal.  canteen  in  a  metal  container 
on  the  side  of  his  machine  serves  the  com- 
bined purpose  of  a  carrier  and  an  ever- 
handy  washbasin.  There  is  a  drain  hole 
in  the  bottom,  and  when  the  canteen  is 
removed  a  stopper  is  i)laced  in  the  hole, 
and  the  water  from  the  canteen  is  poured 


permits 
ground. 


the 
In 


water  to  run  out  on  the 
the  trunk  on  the  rear  of  the 


The  Crippled  Driver  of  This  Outfit  Pinda  a  Comfortable  Berth  at  Night 
in  the  Sidecar.    The  Bedding  is  Stored  under  the  Seat  in  Daytime 

outfit  is  carried  a  set  of  cooking  utensils 
and  a  few  provisions. 

These  comiiinaliotis  render  Mr.  Leroy 
wholly  in<lepcndcnt  of  hotels  or  towns  for 
a  week  at  a  time,  if  his  fancy  so  dictates, 
and  he  and  his  dog  are  able  to  travel  for 
<lays,  caring  little  or  iiothing  for  schedules 
or  objectives. 


into  the  receptacle, 
of  toilet  operations. 


.\fter  the  completion 
removal  of  the  cork 


A  Drain  Hole  and  Stopper  Convert  the  Canteen  Receptacle  at  the  Side 
of  the  Machine  into  a  Washbasin.  Whenever  One  is  Needed, 
the  Canteen  Having  Two-Gallon  Capacity 


ENGINE.  DYNAMO.  AND  MOTOR 

IN  GERMAN  TRAIN  DRIVE 

Passenger  cars,  designed  for  the  rail- 
roads of  Prussia  and  Saxony,  Germany, 
have  seating  compartments  at  each 
end.  and  in  the  center  a  cabin  contain- 
ing a  2(X)-hp.  Diesel  motor  coupled 
to  an  eight-jiole,  14()-kw. 
generator.  A  separate 
/i-j-l^^^  -  generator  excites 
the  fields  and  charges  a 
3.^-ccll,  '^5-anipere  -  hour 
storage  hattery.  The 
traction  motors  develop 
hp.  continuously, 
but  are  capable,  as  is  the 
generator,  of  carrying  a 
lu-avy  overload  tempo- 
rarily. The  car  with- 
out lo.id  weighs  64  tons, 
carries  fuel  for  37.s 
miles,  and  can  maintain 
a  speed  of  44  miles  ati 
hour  on  a  level  and  nego- 
tiate heavy  grades.  Tt 
accommodates  SO  pas- 
sengers. 


m 
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TEACHING  THE  MISSISSIPPI  TO  BRUSH 

ITS  OWN  TEETH 


By  H.  H.  DUNN 


DEGL\i\Ii\(i  the  middle  of  this  sum- 
mer,  the  Mississippi  River  will  b« 
able  to  brush  its  own  teeth  and  keep  its 
own  mouth  clean  of  miui  and  siit  and 
sand,  which  for  so  many  generations 
have  ke])!  government  dredges  and  other 
hoats  busy  down  at  Port  Eads  holding 
open  that  mouth  so  that  ships  might 
pass  in  and  out,  and 
river  to  New  Orleans, 
that  in  the  thousands 


1(X)  miles  up  the 
One  would  think 
of  years  that  the 


imihi  *f4w»  Canat, 


sisted  merely  in  narrowing  the  channel 
inside  the  jetties,  by  means  of  timber 

Isrr.iK waters,  to  1.0(X)  ft.,  with  a  mean 
depth  of  35  ft.,  and  then  directing  the 
main  current  of  the  Mississippi  throngh 

this  narrowed  channel.  Only  one  dredge 
will  be  required  now  for  soundings  and 
records,  whereas  three  or  four  dredgfes 
were  enii)loye<l  before  to  keep  the  chan- 
nel clear.  .\o\v  the  current  of  the  Mis- 
sissippi scours  itself,  and  the  silt  an<l 
mud  is  carried  out  to  sea  iaslcad 
nf  IxMiitr  dcfiosiiod  to  make  new 
ind  lor  ilic  slate  of  Louisiana. 
There  were  a  number  of  small 
it'tties  in  I'urojie  w  !u-n  TrmU'S  l"*.. 
iiads  finished  the  St.  l.cnns 
bridge  and.  after  a  long  fight, 
got  a  contr.ict  to  olitaiii  .1  chan- 
nel of  specified  depth  in 
South  Pass,  and  maintain  it 
111;  2')  years,  fo- 
^hS.UOO.UOO.  The  jetty 
system  at  South  Pass 
was  >o  large 
IS  to  be 
practically 
fin  engi- 


Soutli%vcst  Pass,  ia  the  ^ 
Lower  Lcft-Hand  Corner  of  the  C 
Map.  Is  the  l.unKcsf.  an  *  Als  i  the  Largest, 
of  the  MiSiiissippi  River  s  Outlets,  and  with  - 
the  Completion  of  the  Present  Work  It  Becomes 
the  Only  One,  from  »  Commercial  Standpoint.  The 
Lines  Indicate  the  Position  of  the  New  Timber 
Hreakwaten,  aa  Well  as  the  Jettiea  Themaelvea. 
Pass  a  rOtttrc,  cn  the  Right.  South  Pass,  in  the 
Center,  and  The  Jump  and  Cabits  Gap,  Farther 
Up  River,  were  Cloaed  with  Mattreas  Dams.  New 
Orleans  la  About  100  Milea  Upstream 

Father  of  Waters  has  flowed  down  to 

the  sea,  it  wouUl  have  li  arnod  the  ad- 
vantages   of    mouth    sanitation;  but 
*ven    fffter    the    $12,000,000  white 
luarMc  triinii(!    jetties   were    put  in. 
runnmg  four  miles  out  into  the  Gulf       ~  "  ^ 
of  Mexico,  it  was  found  that  the  t— 
j^reat  river  still  so  rapidly  deposited 
earth   from    Minnesota   and  Wisconsin 
and  Iowa  and  Arkansas  and  other  states, 
that  it  required  millions  more  to  let  ship- 
ping throtigh  the  passes.    So  it  was  not 
untd  tliis  year  of  1019  that  a  means  was 
devised  to  make  the  old  river  clean  its 
own  channel. 

The  method  was  very  simple — after 
I  hey  found  out  how  to  do  it — for  it  con- 


URRWOOD 


neering  innovation.  .Southwest  P'ass  was 
abandoned  when  Eads  finished  at  South 
Pass,  about  40  years  ago.  Rut  in  19()3. 
seeing  that  the  average  tlepth  of  ships 
was  increasing  and  that  the  tendency 
was  decifledly  toward  deep  draft,  the 
government  began  a  ietty  system  for 
.Southwest  Pass,  much  larger  than  the 
Eads  jetties.   It  is  .being  used  now;  but 
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This  Shows  the  Way  in  Which  the  Willow  Mattresses  are  Conitracted.  of  Trees  Bound  Together  with  Iron 
Bands  and  Steel  Rope.  The  Scow  in  the  Middle  Distance  is  Dropping  Stone  on  the  Mattress  as  It  is  Rolled 
off  the  Weaving  Scow  in  the  Foreground.  The  Willow  Trees  are  Curt  along  the  Banks  of  the  River,  and 
Since  Green  Willow  Keeps  Virtually  Forever  in  Fresh  Water,  the  Mattresses  Are  Practically  Imperishable 


when  the  construction  innovations  arc 
completed,  more  than  99  per  cent  of  the 
world's  ships  will  he  able  to  come  safely 
and  swiftly  into  Xew  Orleans  in  unfavor- 
able conditions  of  wind  and  tide  and 
river  level,  and  all  but  cipfht  of  the  At- 
lantic liners  will  he  able  to  do  so  when 
the  conditions  are  favorable. 

The  jetties,  running  from  the  mouth 
of  Southwest    Pass  into   the   gulf,  are 
6.tX)()  ft.  apart  at  their  head  and  3.ry>0  ft. 
apart  at  sea  line.     The  Mississip])i  has 
three    main    mouths,    with    two  other 
minor   mouths.  South- 
west  Pass  takes  per 
cent  of  the  traffic:  South 
Pass     handles     14  per 
cent,  and  Pass  a  I'Outre 
takes   care   of   the  bal- 
ance.    To  make  South- 
west  Pass  self-clcaninp, 
the    other    passes  were 
closed     with  sunken 
dams,  on   mattresses  of 
w  i  1 1  O  \v    trees,  bound 
together    with    w  i  r  e. 
in   200-ft.   sections,  and 
weighted  with  stone,  so 
that  the  main   force  of 
the  current  was  directed 
into     Southwest  Pass. 
Then  the  wooden  bulk- 
heads were  built,  l.CKX)  ft.  apart,  and  the 
great  stream  turned  into  this  channel, 
about  one-fifth  as  wide  as  the  old  chan- 
Tiel  between  the  jetties,  yet  wide  enough 


to  handle  all  the  traffic.  Two  hundred 
men  have  been  employed  for  nearly 
three  years  on  this  work  and  they  have 
driven  ai)proximately  10  miles  of  sheet- 
piling  bulkhead,  employing  13  cargo 
barges,  three  tugs,  three  floating  der- 
ricks, and  two  floating  pile  drivers  on  the 
job. 

The  cut-off  dams  which  have  been  put 
in  at  The  Jump  and  at  Cubits  (lap,  the 
other  two  mouths  of  the  Mississippi,  as 
well  as  at  Pass  h  I'Outre.  consist  of  wil- 
low   mattresses,    weighted    down  with 


f 


The  "Jumping-OflT  Place'   of  Southwest  Pass,  the  End  of  the  Jetty  Sys- 
tem Out  in  the  Gulf  of  Mexico:   The  Visible   Portion,  Surmounting  the 
Substructure  of  Mattress  and  Piling.  Consists   Mostly  of  Fragments  of 
Marble  from  the  Quarries  on  the  Black  Warrior  River  in  Alabama 

t 
I 

rock  from  the  Ciantt  marble  quarries  in 
.Alabama,  brought  on  barges  down  the 
lilnck  Warrior  River,  through  ^^obi^e 
Hay,    Missis'-ijjpi   .Sound,    Lake  P-orenc, 
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and  Lake  Borgne  Canal  into  the  Mis- 
sissippi>  and  thence  down  that  stream 
to  its  mouth.  One  hundred  and  twenty 
feet  deep  at  New  Orleans,  the  river  has 


One  of  the  Completed  Sections  of  Breakwater  inside  the  Jetty  on  the 
Right. Hand  Side  of  Southwest  Pass:  The  Method  of  Construction  with 
Sheet  Piling.  Heavy  Timber  Walinxs  Bolted  to  the  Piling,  and  Stout 
Angle  Braces,  is  Clearly  Shown.    The  Dark  Line  in  the  Distance  Is  the 

Opposite  Breakwater 

SO  filled  itself  with  mud  that  when  these 
inner  bulkheads  were  started,  the  natural 
average  depth  throupjh  the  passes  was 
only  nine  feet,  and  they  were  kept  open 
to  tralVic  only  by  the  strenuous  efforts 
of  a  fleet  of  government  dredge  l)oats. 
Now  the  river  is  keeping  itself  open, 
through  the  greater  flow  of  water  forced 
through  South  aiul  Southwest  passes. 
The  willow  mattresses  on  which  these 


cut-off  dams  rest  are  interesting.  Mat- 
tresses are  woven  on  barges  anchored 
where  they  are  to  be  laitl.  and  as  it  is 
rolled  off  the  barge,  another  barge,  com- 

  ing  behind,  drops  onto 

it  tons  of  stone  in 
blocks  of  UK)  to  ISO  lb. 
each.  The  willow  for 
these  mattresses  is  cut 
along  (he  banks  of  the 
river,  and  is  used  be- 
cause green  willow 
keeps  virtually  forever 
when  iniUKTsed  in  fresh 
water.  Rolls  of  these 
green  willow  trees  are 
lair!  side  by  side  on 
baiuls  of  steel  wire,  one- 
quarter  inch  in  diameter, 
each  roll  being  bound 
togetluT  itself  with  band 
iron.  Then  a  woof  of 
heavy  steel  wire  is  run 
llirough  and  the  mat- 
tre>s  slip|»ed  otY  t  Ii  e 
barge  until  the  desired  length  is  reached. 
These  mattresses  are  made  in  sections, 
usually  ft.  wi«le.  but  ranging  iti  width, 
when  complete,  from  5(>J  up  to  2.0f)0 
feet. 

»  As  soon  as  a  section  is  laid  and  cov- 
eretl  with  stone,  the  weaving  barge 
passes  back  over  it.  <lroi)ping  another 
section  of  mattres'^.  while  the  stone  barge 
follows,  laying  another  layer  of  stone, 


Fragments  of  Marble  Brought  from  the  Alabama  Quarries  by  Barge:  This  la  Part  of  the  Material  Used  as 

Ballast  to  Give  Solidity  to  the  Timber  Breakwaters  along  the  Inner  Channel  of  Southwest 
Pass,  and  Also  for  Weighting  Down  the  Willow  Mattresses  of  the  Cut-Off  Dams 
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That  the  United  States  Dredge  "New  Orleans"  Is  a  Craft  o(  No  Mean  Proportions  is  Revealed  by  This 
Picture.  The  Vessel  Is  of  the  Hopper  Type,  Its  Large  Capacity  Being  Apparent  from  the  View  of  the  Open 
Hoppers  along  the  Near  Side.  They  are  Emptied,  of  Course,  through  the  Bottom  When  the  Dumping 
Ground  is  Reached.    Some  of  These  Mississippi  River  Dredges  Are  Quite  Large.  Having  a  Capacity  of  Over 

1.000  Cubic  Yards  an  H  our 


this  operation  hciiifj  repeated  until  the 
ilcsired  heipht  is  reached.  I'sually  this 
is  about  three  feet  below  the  surface  of 
the  «;treain.  "^o  that  the  river  will  find  re- 
lief in  periods  of 
h\gh  water  and  not 
'Send  down  such  a 
f!oocl  as  to  tear  out 
the  wooden  break- 
waters which  fjuide 
the  stream  into  the 
f^ulf.  On  top  of 
the  uppermost 
layer  of  inattress  is 
laid  a  final  cap 
layer  of  five-ton 
blocks  of  marble 
from  the  .Alabama 
quarries,  and  of 
stone  taken  from 
wrecked  buildinps 
in  New  Orleans. 
Xotable  a  m  o  n 
the  latter  are  the 
stone,  and  some  of 
the  hup[e  stone  fip- 
tires.  from  the  old 
huildinp.  which  has 


The 


'Business  End"  of 
"N«w  Orleans." 

Dredsing 


down  the  passes,  to  catch  silt  and  earth 
alonji  the  main  jetties,  so  as  to  build  up 
more  artificial  land.  :iii<l  forcing  the  main 
current    still    farther   out    between  the 

w<>o<Ien  bulkheads. 
The  first  improve- 
ment of  Southwest 
Pass  was  made  in 
1S36,  and  it  is  esti- 
mated that  in  50 
y  ears  the  river 
will  have  dcpos- 
hed  so  m  u  c  h  silt 
that  all  the  space 
between  the  orijj- 
i  n  a  1  marble- 
topped  jetties  and 
the  wooden  bulk- 
heads will  have  be- 
come solid.  aral)Ie 
land.  This  means 
the  rescue  from  the 
river  of  two  strips 
of  land  each  five 
miles  long  an<l  2.000 
ft.,  or  more,  wide; 


the  United  States  Dredge 
Showing  Part  of  the 
Equipment 


Cotton  I'.xchangc 
been  torn  down  to 
be  rebuilt  in  exact  duplicate  of  its  origi- 
nal appearance,  but  with  better  inside 
accommodations. 

Spur  dikes  are  scattered  all  up  and 


a  considerable  area  of  the  best  soil  in  the 
world,  probably  worth  to  the  state  of 
Louisiana  nearly  as  much  as  the  financi.nl 
outlay  on  the  improvement  of  Southwest 
Pas<,  and  capable  of  being  converted  into 
a  summer  resort,  five  miles  out  in  the 
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The  Extentive  Preparations  for  an  Increased  Commerce  through  the  Mouth  oi  the  Mississippi  All  Comprise 
Government  Work,  and  This  Croup  of  Temporary  Structures  Is  a  Section  of  the 
Government  Camp  on  the  River,  at  the  Head  of  the  Passes 


gulf,  free  of  mosquitoes  and  other  insect  at  an  anijle,  still  furtlu-r  to  strcnplhcvi  the 
pests  that  infest  the  inland  watercourses.     bulkhead  against  the  waves.    The  com- 

 hined    lengtii    of  the>.- 

hulkhcads  is  5i.25<l  ft., 
or  in  the  neijjhl>orho  >  l 
of  10  miles. 

The  work  mainiaiTK 
the  very  existence  of 
New  Orleans,  atid  per- 
mits the  continuance  of 
the  w  hole  water-homo 
commerce  of  the  Mi>>i-.- 
sippi  \  alley.  More  tl;an 
that,  it  opens  practically 
a  new  fjateway  for  h 
ships  to  the  upncr  waters 
of  the  river,  where  other 
l)lans  are  heinjj  devel- 
oped for  the  pnrpo-»e  of 
maintainitig  an  adequate 


Launch  Used  by  the  Squad  of  Engineers  Whose  Task  It  Is  to  Take  Sound- 
ings in  the  Channel  and  Measure  the  Velocity  of  the  Current 


I'hese  wooden  ludkheads  arc 
:  vruciures  of  creosru  jd  tinih;-''s.  14 
in.,  each  from  40  to  60  ft.  lotig. 
The  sides  towartl  the  channel  arc 
oi  special  sheet  pilinif.  a  sort 
of  intcrlockinjj^,  continuf)tis  water 
fence,  solid  l)elow  the  mean 
water  line,  ami  cut  open  al)ove 
at  alternate  timbers  to  allow  the 
water  to  pass  through  freely, 
ami.  by  this  means,  to  relieve 
them  of  the  strain  of  the  smash- 
injT  waves  which  come  rolline  ni 
oft  the  Ridf.  Inside  the  sheet  i)il- 
"Ing",  one  six  feet  above,  and  the 
other  midway  between  mean  low 
and  mean  hi{;h-w.iter  levels,  are 
lontjitudinal  connecting  timbers, 
walings  bolted  firndy  to  the  heavy 
piles.  Insifle  this  \\hole  fetice  is 
a  su|)porting  row  of  piles,  driven 


heavv 
bv  14 


preparinj;^  and 

path  for  increasing  trade  possibilities. 


Close  View  of  the  Finished  Jetty,  with  Its  "Marble  Top' 
Consisting  of  Thousands  of  Tons  of  Rock  Fragments.  All 
Brought  at  Least  a  Hundred  Miles  by  Barge 
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MAKERS  EXPECT  DEMAND  FOR 

SMALL  SPORTING  AIRPLANE 

In  their  efforts  to  continue  production 
on  soniethiHg  like  war-time  scale,  the 
manufacturers    of   a  i  r  - 

planes  seem  to  incline  to   

the  construction  of  two 
distinct  types,  the  huge 
multimotored  plane  for 
commercial  purposes, 
and  the  small  ship  for 
sporting  use.  Perhaps 
they  place  most  faith  in 
the  latter,  with  its  easy 
operation  and  small  stor- 
age space  required,  as  the 
best  stimulant  to  a  popu- 
lar demand.  .\t  any  rate, 
many  small  models  have 
appeared  on  the  commer- 
cial market,  among  them 
the  (Iraham  White  Ban- 
tam single-seater  shown 


in  the  illustration,  driven  by  an  8(^>-hp.  ro- 
tary motor  .It  more  than  100  miles  an 
hour.  The  little  "  bus"  i>  only  16  ft.  *)  in. 
long.  The  tanks  carry  gasoline  and  oil 
surticicnt  lor  a  three  hours'  flight. 


V 


This  Fast  Little  Single-Seatcr  may  be  Housed  m  a  Small  Space,  as  It  Has 
a  Span  of  Only  SO  Pect  and  a  Length  of  16  Feet  9  Inches. 


The  Upper  Plane  Lies  Level  with  the  Pilot's  Eyea 


PROJECTED  TEN-MILE  RAILWAY 
OPENS  VAST  TIMBER  TRACT 

A  railroad  extension  only  10  miles  long, 
promised  for  completion  this  summer, 
has  aroused  in  the  city 
of  Chehalis,  Wash.,  an- 
ticipation as  keen  as 
might  a  transcontinental 
trunk  line.  The  reason 
is  that  the  new  spur  will 
tap  a  belt  of  virgin  tim- 
ber estimated  to  contain 
not  less  than  20.fKK).0()0,- 
fXK)  ft.  of  fir  and  cedar. 
The  construction  will  be- 
gin at  the  terminus  of 
an  exi'iting  line  1''  or  20 
miles  long,  so  that  the 
completecl  road  will  run 
about  30  miles  southeast 
of  Chehalis.  toward 
-Mount  St.  Helens.  Cow- 
litz and  Green  rivers,  and 
several  creeks,  arc  the 
waterways  whose  lum- 
bering facilities  will  be- 
come tribtitnry  to  the 
new  road,  and  lieli>  distribute  work  and 
prosperity  along  its  short  path. 


SALVATION  ARMY  FLOAT 

RECALLS  WAR  SERVICE 

"Java  and  sinkers"  from  the  hands  of  a 
smiling  Salvation  .\rmy  lassie  filled  with 


Nobody  Applauded  This  Float  More  Than  the  BoyrReturned  from  France, 
Who  had  Eaten  the  Salvation  Army's  Peerless  Pies  and  Doughnuts. 


Right  under 


CWhen  the  fighting  was  at  its  height, 
the  Signal  Corps  of  the  Ignited  States 
.\rmy  was  using,  among  other  things, 
approximately  ^.000  miles  of  outpost 
wire  a  month. 


'Jerry's"  Nose,  Only  a  Few  Months  Before 

gratitude  the  heart  of  many  a  battle-worn 
<iongiil»oy  not  many  months  ago.  He  will 
certainly  never  forget  his  appreciation  of 
the  kitidlv  service  nor  his  relish  for  the 
home-cooke<l  dainties.  This  imniort;il 
combination  was  recently  maele  the  deco- 
rative feature  of  an  artistic  float  lliat 
formed  part  of  a  large  parade. 
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MULES  ENJOY  REFRESHING 
SHOWER  BATH 

t 

One  mine  owner  gives  each  of  his  mules 
a  thorough  shower  bath  after  the  work- 


On  being  Released  from  Duty  in  the  Mine  the  Mules 
Bath  of  Their  Own  Accord.    The  Treatment  Kee 
and  Fit  for  the  Work  of  the  Following 

underground  has  l>een  coniplctod.  I  lic 
tntdcs  arc  said  to  take  keen  i)lcasurc  in 
this  humanitarian  treatment,  which  not 
only  keeps  their  coats  clean  and  healthy, 
hut  even  niake>  llu-ni  more  fit  for  work 
on  the  following  day.  The  shower  hath 
has  three  sprays. 


RAINBOW  COLORS  OF  INSECTS 
EXPLAINED  BY  SCIENCE 

The  phenomena  of  insect  coloring 
which  sometimes  make  the  lowly  beetle. 

seen  in  the  sunlight,  a 
thing  of  iridescent 
beauty  have  been  studied 
and  flivided  into  three 
classes,  .\niong  the  first 
are  the  insects  w  h  i  c  h 
owe  their  color  to  chem- 
ical causes,  like  the  cat- 
erpillar whose  body  i-. 
tinged  by  the  greenish 
sub>tance,  chlorophyll  by 
name,  contained  in  the 
Icavr^  it  iVi  d>  uiion.  <  )n 
the  other  hatul.  the  color 
in  the  wings  of  a  dragon 
lly  is  largely  caused  by 
the  varying  thickness  of 
the  membranes,  which 
act  as  |>risms.  diffracting 
the  while  light  into  its 
prismatic  Cf)lors.  Hut  in 
the  third  class,  cmbrac- 
itig  t  h  o  s  e  colored  by 
both  chemical  and  physi- 
cal causes,  are  found  the 
most  interesting  S|)cci- 
mens.  Thus  the  beetle 
from  Costa  Rica,  which  seems  to  be  made 
of  tin.  and  the  beetle  from  Australia, 
which  would  jiass  anywhere  for  pure 
gold,  both  look  as  they  do  because  they 
wear  a  coat  which  not  f>nly  contains  a 
coloring  pigment,  but  is  also  overlaid  by 
a  polished  refractive  surface. 


Run  to  This  Shower 
s  Them  Clean 

ay 


This  Collapsible  Army  Pile  Driver  is  Mounted  on 
Wheels  for  Quick  Transportation  to  the  Scene  of 
Action.   Power  is  Supplied  by  a  Small  Gasoline  Engine 


SMALL  MILITARY  PILE  DRIVER 

ADAPTED  FOR  OPEN  WARFARE 

.\s  wars  are  fought  nowadays,  'J'c  pile 
driver's  contributicni  to  victo'-y  may  often 
be  as  essential  as  that  of  the  big  guns. 
The  machine  in  the  illustration  is  of  the 
type  rec^""!v  designerl  tor  military  use. 
chiefly  if  ,  pen  warfare,  where  its  mobil- 
ity and  ca-c  of  operation  should  make  it 
a  valuable  nnd  essential  i)icce  of  engineer- 
ing equipment. 


€ \u  recent  .'Signal  Corj)S  experiments.  11 
telephone  and  eight  telegraph  messages 
were  sent  simultaneously  over  a  single 
wire.  One  telephone  current  traversed 
the  wire,  the  other  I'l  consisting  of  radio 
waves  confined  anrl  guided  by  it.  The 
telegraph  was  multiplexed,  four  messages 
in  each  directif»n. 
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Plan  View  of  Body  Back  of  Driver't  Seat,  at  the  Left.  Indicate!  Location  of  Lavatory,  Ice  Box.  Dres«er. 
Cupboards,  and  Beds.  While  the  Right  View  Shows  One  Bed  Opened,  with  a  Certain  Well-Known 
Movie  Player  Sitting  upon  It.   Through  the  Opening  at  HiaBack  la  a  Glimpse  of  the  Stove 

BEDS,  LAVATORY,  AND  KITCHEN  IN  SMALL  AUTO 


That  it  is  possible  to  include  within 
the  narrow  confines  of  one  of  the  smallest 
of  autos  such  home  comforts  as  beds,  li- 
brar>',  lavatory  with  hot  water  and 
shower,  antl  1.S  days'  sup[)ly  of  food,  has 
been  demonstrated  by  the  camp-lovinj? 
brother  of  a  noted  motion-picture  come- 
dian. To  accomplish  this  purpose,  every 
inch  of  space  in  body  and  top  has  been 
utilized.  The  two  beds  open  like  hunks 
from  the  sides  of  the  body.  In  front  is 
a  kitchen,  with  oil  stove  and  jjantry.  in- 
cluding bread  and  cake  boxes  and  cup- 
boards for  pots  and  pans.  Lavatory  and 
ice  box  are  at  one  side,  a  dresser  occupy- 
ing the  corresponding  space  at  the  other 
side.    The  fixed  top  is  full  of  cupboards, 


and  even  the  peek  just  above  the  driver's 
head  contains  a  large  storage  closet  an<l 
a  tank  at  each  side. 


BLIND  MAN  INVENTS  DIRECTION 

INDICATOR 

When  a  Seattle  young  man  of  26  met 
with  an  accident  in  1916  which  resulted 
in  the  loss  of  his  eyesight,  he  immediately 
set  to  work  to  try  to  evolve  a  mechanical 
device  which  would  be.  as  near  as  pos- 
sible, a  substitute  for  eyes.  After  almost 
two  years  of  patient  effort,  he  has  per- 
fected an  instrument  which  enables  him 
to  get  about  without  the  use  of  a  cane. 


O-D 


Side  and  Front  Elcvatioat,  Left  and  Right,  Respectively,  Reveal  the  RemarVably  Compact  Arrangement  of 
Ntcvnitiea  and  Conveniences  in  the  Small  Body  of  the  Car.    The  Multiplicity  of  Storage 
Cupboarda  and  Orawcri  la  Especially  Noteworthy 
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and  the  device  has  possibilities  for  use 
in  navigation  on  land,  on  the  sea,  or  in 
the  air. 

The  inventor  calls  his  mechanical  "eye" 
a  direction  indicator.  The  device  is  worn 
attached  to  his  belt  and  it  literally  keeps 


The    Apparatus   Hung  on  the    Blind    Man's  Belt 
Enables   Hitn  to  Travel  in  a  Given   Direction.  A 
Compass  Needle  Rings  a  Rijcht  or  Left-Hand  Buzzer 
When  He  Deviates  from  His  Course 

him  on  the  "straight  and  narrow  path." 
riic  direction  indicator  coni])rises  a  spe- 
cially constructed  compass,  two  l)nzzers, 
right  and  left,  and  two  dry-cell  batteries, 
and  is  attached  to  the  belt  by  clips.  The 
compass  has  an  adjustable  cap.  which  is 
tnrncfl  as  desired.  .\  notch  indicates 
"north."  Two  pins  are  suspended  from 
the  cap  or  cover,  and  this  is  mounted 
over  the  needle  of  the  cf)mpa-s  when  it 
is  set.  If  the  wearer  deviates  from  his 
Set  course,  (be  conipa>s  needle  comes  in 
contact  \\itli  the  pin  on  the  opposite  si<le. 
closing  a  circuit,  and  the  buzzer  on  that 
side  souiuN  a  warning. 

The  compass  can  be  set  for  any  direc- 
tion and  c:in  be  changed  when  de>ircd. 
It  shonl<l  prove  invaluable  to  the  tiinlxr 
cruiser  or  surveyrir.  or  to  the  tr.iveler  in 
tlie  <lescrt.  It  i*;  difllcnli  for  men  travel- 
ing in  heavy  timber  or  on  the  desert  to 
maintain  a  set  direction.  Hut  the  wearer 
of  the  direction  indicator  would  <leter- 
mine  his  course  before  starting  out.  and 
the  bnzzers  would  warn  him  every  time 
he  deviated  from  that  course. 


Plans  to  incorporate  the  device  in  boats 
and  air  craft,  as  a  means  of  automatically 
controlling  their  direction,  are  being  de- 
veloped, Instcatl  of  .sounding  an  alarm 
when  the  craft  veered  from  its  course,  the 
indicator  would  close  a  contact  which 
would  throw  over  a  rudder.  The  inventor 
believes  that  a  positive  guide  for  auto- 
matically tontrolletl  torpedo  or  bombing 
craft  would  thus  be  alTorded. 


RAILROAD  ADMINISTRATION 

TO  SELL  SUMMER  TICKETS 

The  Railroad  .\dmini>tration  has  au- 
thorized the  publication,  on  the  Pacifiq 
coast,  of  low  romid-trif)  stimmcr-tourisi 
fares  to  practically  all  the  reports  in  the 
far-western  states  to  which  it  has  been 
customary  to  sell  summer  tickets  in  the 
past.  Reduced-rate  tickets  good  for 
three  months  from  date  of  sale  may  be 
purchase<l  from  May  30  to  September 
M),  inclusive,  presumably  with  Octolicr  31 
as  a  time  limit.  At  a  greater  reduction, 
fifteen-day  tickets  will  be  sold  on  Fri- 
days and  Saturdays  between  those  dates, 
to  points  within  a  radius  of  400  miles. 


ROLLING  FILES  GRIND  VALVE 

IN  NEW  ENGINE  TOOL 

A  new  and  ingenious  tool  for  grind- 
ing engine  valves,  consists  essentially  of 

a     series    of  1:'   

tiny  rotmd  fdes 
with  very  fine 
teeth.  These  arc 
radially  mount- 
ed, free  to  re- 
volve in  a  small 
ring,  forming  a 
conical  group. 
This  ring  is  in- 
serted in  the 
valve  seat.  The 
valve  is  then  cen- 
tered in  the  ring, 
an^l  revolved  sev- 
eral times  by 
means  of  a  long, 
twisted  spindle, 
upon  which  a 
grooved  sleeve 
moved  up  and 
down,  with  light 
pressure.  The 
surfaces  are  polished  by  rotating  the 
spindle  between  the  palms  of  the  hands. 
The  whole  operation  is  completed  in 
three  or  four  minutes. 
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sharpened  wood,  made  a  fence,  between  6 
and  /  ft.  high,  whose  line  was  constantly 


Tlie  Prsnch  Coniul  at  Cincinnati  Decorating  an  American  Captain  of  That  City  for  Bravery  in  Battle,  in  the 

Pretence  of  French,  Belgian,  and  American  Troops 

AMERICAN  HONORED  BY  FRENCH 
CONSUL  IN  CITY  STREET 

A  busy  down-town  strcQjJ  in  Cincinnati 
was  recently  the  scene  oi^  an  occurrence 
which  symbolized  strikingly  America's 
present  unprecedented  relationship  with 
two  great  foreign  powers.  Stopping  all 
traffic  and  pressing  back  the  crowd,  the 
police  made  way  for  detachments  of 
French,  Belgian,  and  American  soldiers, 
A  hollow  square  was  formed,  into  which 
stepped  an  American  captain,  late  of  the 
A.  E.  F.,  accompanied  by  the  local  French 
consul  and  a  number  of  civic  dignitaries. 
With  the  usual  simple  ceremony,  the 
Frenchman  pinned  the  croix  de  guerre  on 
the  American's  breast. 


GERMAN  PEACE  DELEGATION 
KEPT  IN  FRENCH  CORRAL 

Whether  its  purpose  was  to  keep  them 
in,  or  to  keep  an  unfriendly  populace  out, 
or  both,  the  German  delegates  to  the  peace 
conference  at  Versailles,  France,  were 
confined  in  a  barred  inclosure  which  sur- 
rounded their  headquarters,  Hotel  des 
Reservoirs,  Wires,  stretched  between 
posts  and  carrying  two  tiers  of  pickets  of 


Picket  Pence  Built  around  the  Hotel  des  Reservoirs. 
Versailles,  Prance,  to  Protect — and  Confine — the 
German  Peace  Delegates;  and  a  Gendarme  on  Guard 

patrolled  by  French  gendarmes,  for  the 
protection  of  the  visitors. 
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THE  TRANSATLANTIC  FLIGHT 

Daring  Failures  and  Brilliant  Successes 
Blaze  Aviation's  Way  across  the  Ocean 

By  PAUL  A.  JENKINS 


npHE  whole  world  heeded  the  call  of 
red-blooded  romance  in  the  month 
of  May,  1919.  While  thousands  watched 
the  bulletin  boards  and  scanned  the  head- 
lines in  Europe  and  America,  while  prep- 
arations for  similar  attempts  could  be 
heard  on  both  sides  of  the  Atlantic,  fifteen 


square 
d  e  r  e  d 
oftjcers 
United 
X  a  V  y 
above 


shoul- 
young 
of  the 
States 
raced 
t  h  c 


clouds,  through 
fog  and  rain, 
for  the  Azores ; 
a  gallant  young 
Englishman 
and  his  com- 
panion accept- 
ed the  c  h  a  1  - 
lenge  and  flew 
from  X  e  w  - 
foundland  into 
the  darkness, 
as  t  \v  o  others 
crashed  in  an 
attempt  to  fol- 
low. 

The  United 
States  Navy 
began  to  study 
the  possibilities 
of  transatlantic 
flight    in  1917. 
Busy  as  the  of- 
ficials were 
with    the  per- 
plexing d  i  f  f  i  - 
cutties  of  send- 
i  n  g  hundreds 
of  sub-chasers, 
destroyers,  and 
battleships  to 
the  fighting 
overseas,  they 
realized  that 
some  day  would  come  a  similar  call  for 
ships  of  the  air.    So,  even  in  the  midst  of 
war,  the  experts  drew  apart  and  com- 
menced their  scientific  study  of  suitable 
airplane  design,  and  of  the  uncharted 
winds  that  sweep  the  upper  air. 

Of  imme<liate  importance  was  the  prob- 
lem of  designing  strong,  powerful  planes 
which  would  leave  the  coast  of  America 


oorTmoHT,  UNDUtwooo  »  UMOtnwooo 

HARRY  G.  HAWKER 

The  PearlcM  Pilot  of  the  Sopwith  Transatlantic  Biplane  was 
Lured  Yeara  Ago  from  His  Automobile  Business  in  Australia 
to  the  Infant  Airplane  Industry  in  England.  He  Crowded  Much 
into  the  Period  of  His  Aerial  Experience.  In  1912  He  Flew  a 
Primitive  Biplane  Continuously  for  Eight  Hours  and  23  Minutes. 
In  1916  He  Set  a  British  Altitude  Record  of  24.400  Feet 


with  the  certainty  of  reaching  the  other 
side.  After  collaboration  with  the  en- 
gineers of  a  famous  airplane-producing 
corporation,  a  design  was  accepted,  and 
on  May  3,  1919.  after  test  performances 
which  astonished  airmen  both  at  home 
and  abroad,  three  of  the  great  planes 

which  were  to 
make  the  at- 
tempt together 
were  commis- 
sioned as  reg- 
u  1  a  r  seagoing 
ships  of  the 
United  States 
Navy,  at  Rock- 
away  Beach 
Naval  Air  Sta- 
tion, Long  Is- 
land. 

As  commis- 
s  i  o  n  e  d  ,  the 
"NC-1,"  "NC- 
3,"  and  "NC- 
4"  are  essen- 
tially a  combi- 
nation  of  a 
stanch,  sea- 
worthy  hull, 
with  a  biplane 
of  large  size 
and  sturdy  con- 
struction. Each 
hull  is  44  ft. 
9  in.  long  and 
consists  of  an 
oak  and  spruce 
frame  covered 
by  a  planking 
of  spruce  or  ce- 
dar. In  this 
hull  are  places 
for  five  men :  a 
navigator  with 
his  charts  and 
various  ob.ser- 
vation  instru- 
ments, in  the  extreme  bow;  back  of  him 
the  two  pilots,  each  with  a  complete  set 
of  controls;  back  of  them  nine  aluminum 
gasoline  tanks  holding  200  gal.  each,  and 
toward  the  stern  the  wireless  operator 
and  engineer  with  their  equipment. 

The  upper  and  lower  wings  are  of  dif-* 
ferent  length,  the  upper  wings  with  a 
total  span  of  126  ft.,  the  lower  measuring 
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The  Map  Shows  Clearly  the  Path  Plotted  for  the  Three  Big  Seaplanes  of  the  United  States  Navy  on  Their  Joan 
Trip  to  NcwfoundldniJ,  How  They  Flew  Thence  through  the  Darkness  on  the  Night  o{  May  16,  and  How  n 
"NC-4"  Alone  Reathcd  the  Azores  Intact.  The  "NC-1"  Landed  in  a  Stormy  Sea  Far  to  the  North  of  Pm 
Still  Worse.  Landing  Like  the  "NC-1"  in  a  Chappy  Sea,  but  Many  Miles  to  the  South  of  the  Axores.  It  V 
Only  Skillful   Navigation,  and  the    Strictest  Economy    of  the  Little  Gasoline  Remaining  Made  PoMible  the  5k 


32  ft,  less.  The  distance  between  wings 
is  14  ft.  at  the  center  and  12  ft.  at  the 
tips  of  the  lower  wings.  Between  the 
upper  and  lower  planes  are  the  four 
400-hp.  Liberty  engines  which  drive 
three  puller  and  one  pusher  propellers,  of 
the  peculiar,  heavy  Olmstead  two-blade 
pattern.  It  must  be  remembered  that  all 
these  power  pl.'ints  are  accessible  during 
flight  through  hatches  in  the  hull  and 
ladders  in  the  rigging. 

The  navy  thus  provided  its  airmen  with 
the  best  in  hull,  planes,  and  motors.  But 
it  was  re.ilized  that  these  were  useless  un- 
less supplemented  by  the  most  effective 
and  accurate  means  of  communication 
and  navigation.   To  insure  unfailing  com- 


munication, a  triple  radio  outfit  was  in- 
stalled in  each  boat.  Of  first  importance 
was  the  telephone  system,  with  its  noise- 
excluding  receiver  and  transmitter  sewed 
into  the  helmet  of  each  of  the  crew.  To 
truly  realize  the  nerve-racking  flight 
these  men  made  on  the  days  in  May,  one 
must  recall  that  the  four  Liberty  engines 
maintained  a  continuous  deafening  roar 
from  beginning  to  end  of  each  leg  of  the 
Journey.  The  necessity  for  this  means 
iti  communication  is  evident. 

In  addition,  each  ship  was  fitted  with 
the  usual  long-distance  radio  telegraph, 
and  with  the  improved  radio  compass,  or 
direction  indicator.  Storage  batteries  also 
operated  a  lighting  .'^ystom  in  the  hull. 


This  Is  the  Sopwith  Biplane  Which  Left  Newfoundland  on  May  18.  1919.    It  Is  Practically  a  Standard 
Design,  Except  That  the  Cockpit  for  Both  Pilot  and  Navigator  is  Set  Far  Back  of  the  Engine  to  Give  Room 
for  the  Huge  830-Gallon  Gasoline  Tank.    It  will  Also  be  Seen  That  the  Rear  Covering  of  the  Fuselage  i» 
Formed  by  the  Hull  of  a  Small  Lifeboat  Which  may  be  Unstrapped  in  Case  of  Emergeacy 
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over  the  Guardian  Chain  of  Destroyers  from  New  York  to  England.  It  Shows  How  They  Made  the  Experimental 
Parted  Shortly  after  Dawn,  Later  Meeting  the  Unexpected  Fog  Which  Kept  Two  of  Them  from  Their  Goal.  The 
Breaking  Wings  and  Hull  so  That  It  Sank  Several  Days  Later  While  being  Towed  to  Port.  The  "NC-3"  Fared 
Unable  to  Rise  Again.  Its  Wireless  Being  Ineffective,  the  Plane  was  Mourned  as  Lost  for  Two  Days  and  Nights. 
Journey  to  Ponta  Delgada.    The  Chart  Also  Shows  the  Projected  Route  of  Hawker's  Attempt  and  Where  He  was  Rescued 


And  for  the  use  of  the  all-important 
navigating  officer  at  his  post  in  the  bow, 
three  new  instruments  were  devised.  The 
first,  the  aerial  sextant,  used  a  bubble  in 
a  tube  in  place  of  the  horizon,  which  is 
often  obscured  by  clouds  or  else  is  too 
dim  to  be  spotted.  The  instrument  thus 
enables  the  navigator  to  ascertain  the 
exact  location  of  his  ship  in  all  kinds  of 
weather  and  regardless  of  its  speed 
The  second  instrument  was  a 
drift  and  speed  indicator, 
which  is  used  in  conjunc- 
tion with  bombs  that  ignite 
when  thrown  into  the  wa- 
ter, blazing  and  smoking 
for  ten  minutes  thereafter. 
By  sighting  back  on  one 
of  these  bombs  with  his 
indicator,  the  navigation 
officer  could  determine 
not  only  the  direc- 
tion but  also  the 


velocity  of  the  wind,  and  was  thus  able 
to  make  the  correct  allowance  for  drift 
in  figuring  his  course.  And  thirdly,  each 
navigator  was  given  a  course  and  dis- 
tance indicator  which  obviated  almost 
all  the  usual  mathematical  calculation. 
Equipped  with  these  instruments  and  the 
best  charts  the  navy  could  compile,  it 
was  possible  for  the  positions  to  be  cal- 
culated with  the  rapidity  which  was 
made  an  absolute  necessity  by  the  fast 
travel  of  the  planes. 

With  all  these  painstaking  preparations 
completed,  on  May  3,  1019,  the  crews  who 
were  to  make  the  start  chafed  to  be  off  on 
the  undertaking  that  promised  to  bring 
them  iniinort.'il  fame.   Tiic  most  dignified 


This  Is  the  "NC-*  *  60  Miles  at  Sea. 
the  Only  One  of  the  United  States 
Navy's  Three  Seaplanes  Not  Eliminated  from  the 
Transatlantic  Race.  The  Picture  Gives  an  Excep- 
tionally Good  Idea  of  the  Arrangement  of  Hull  and 
Winga.  and  Shows  the  Navigator  at  His  Post  in  the 
Bow,  with  One  of  the  Pilots  Standing  near  the  Controls 
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In  the  Upper  Picture  will  be 
Seen  the  Quidruple  Power  Plant 
of  the  "NC-4  ' Which  Drove  Her 
without  3  Stop  froTi  Newfound- 
lantl  1 3  the  Az  jrcs.  E.ich  Engine 
RevTlvcil  a  Propeller.  Three 
Arranged  as  Pallers  ani)  One  as 
a  Pusher.  In  the  Center  Is  Shown 
the  Bow  of  the  "  NC-3"  Fitted 
with  Torches  for  Nicht  Landings, 
and  Below  Is  Its  Crew.  From 
Left  to  Right  They  Arc: 
Comtiander  John  H.  Towers. 
Officer  m  Charge  and  Navigator: 
Commander  Richardson  and 
Lieutenant  McCullouKh,  Pilots: 
Lieutenant  Commander  L.iven- 
der,  Radio  Operator;  Machinist 
Mnore;  and  Lieutenant  Rhodes, 
a  Reserve  Pilot  Who  was  Left 
at  Newfoundland 


gokl-stripcr  and  the  htimMcst  mechanics  at 
the  air  station  shared  their  enthusiasm  and 
impatience.  So  the  pasolinc  fire  which  con- 
snmctl  a  wing  of  the  "NC-l"  and  ate  an 
elevator  from  the  "XC-4*'  on  May  5  was  a 
tienuiuh)iis  blow  to  everyone.  But  Com- 
mantkr  John  11.  Towers,  the  resourceful 
yoiinij  "admiral"  of  the  air  tleet.  was  un- 
datnitt'd.  relephonin^'  the  base  plant,  he 
ortlered  that  the  "XC-i"  be  further  disman- 
tled, to  furni.sh  winijs  for  the  "NC-l"  and 
elevators  for  the  ••XC-4."  Workinij  feverish- 
ly all  nij^ht.  tlie  loyal  mechanics  i>oinled  with 
priile  in  the  inoniinij  to  three  ships  ready 
to  start  once  more. 

P.ut  not  till  two  days  later,  till  the  morn- 
ing of  May  8,  was  the  word  given  by  the 


POPULAR  MECHANICS 


23 


weather  bureau.  That  day  being  fair,  the 
<Hvision  rose  from  the  water  at  Rockaway 
Beach,  while  members  of  the  post  and  a 
privileffed  number  of  civilians  stood  quietly 
along  the  shore,  too  impressed  to  cheer.  The 
flagship  "NC-3,"  under  Commander  John  H. 
Towers,  took  the  air  at  10:02  a.  m.;  the 
"NC-4,**  Comman<lcr  Albert  C.  Head,  at 
10:03  a.  m..  and  the  "XC-1,"  Commander 
Patrick  N.  L.  Dellinger.  at  10  :W  a.  m.  As- 
suming a  wedge  formation,  the  "XC-3"  in 
the  center,  they  headed  northw:ird  Jind  soon 
were  lost  to  the  sight  of  the  watchers. 

The  trip  to  Flalifax  was,  on  the  whole,  an 
uneventful  but  instructive  e.xpcrieiKc.  The 
division  kept  formation  till  north  of  Cape 
Cod,  where  the  "NC-4"  developeil  trouble  in 


CO^rmOMT,  INTEHiiAriONItL  FILM  kiKvicc 

At  the  Top  of  the  Page  Two 
Tractors  are  Seen  Drawing  the 
"NC-1"  Ashore  after  a  Practice 
Flight  at  Rockaway  Beach,  Long 
Island.  The  Two  Pilots  in  the 
Center  arc  Using  a  Plumb  Bob 
in  the  Careful  Adjustment  of 
Their  Compass.  In  the  Lower 
Picture.  Standing  before  Their 
Plane  Which  Now  Rests  on  the 
Ocean  Bononi,  Is  the  Crew  of 
the  "NC  1."  From  Left  to  Right 
They  Are:  Lieutenant  Com- 
mander  P.  N.  L.  Bellinger.  Offi- 
cer in  Charge  and  Navigator; 
Lieutenant  Commander Mitscher 
and  Lieutenant  Barin,  Pilots; 
Lieutenant  Sadenwater,  Radio 
Operator;  Chief  Machinist's 
Mate  Kesler.  and  Machinist 
Christensen.  Left  at  Newfound- 
lard 
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two  engines  and  glided  to  the  water.  On 
the  "NC-3"  and  "XC-l*'  motors  and  con- 
trols NC  worked  smoothly,  however,  and 
the  540-mile  trip  to  Halifax  was  completed 
in  ahout  nine  hours.  The  "NC-4"  was 
meanwilc  unheard  from,  as  its  wireless 
had  failed  it.  But  next  morning  it 
rode  into  Chatham,  Mass.,  where  it  was 
fitted  with  two  new  Liberties,  and  dnr- 
ing  the  next  few  days  was  tuned  up  once 
more. 

Both  com- 
manders  and 
crews  became 
thoroughly  ac- 
qaainted  w  i  t  h 
the  equipment 
during  this  first 
lap  of  the  jour- 
ney. The  direc- 
tional wireless 
was  tested,  tele- 
phone communi- 
cation used 
constantly,  navi- 
gators 1>ecame 
accustomed  to 
picking  up  the 
stationary  d  e  - 
stroyers  by  their 
plumes  of 
smoke,  while  the 
pilots  profited  by 
experience  in  ex- 
tremely "bumpy" 
weather.  T  h  c 
only  real  dis- 
comfort  wa^ 
suffered  by  the 
command- 
ers,  who  skinnt  l 
knuckles  a  rj  d 
knees  while 
making  their 
awkward  tour- 
of  inspection 
along  the  hull 
and  risiuint;. 

Two  cracked 
propellers  being 
discovered  on 
the  morning  of  May  9,  the  "NC-1"  and 
«NC-3"  were  held  at  flalifax  until  May 
10  while  the  propellers  wore  replaced,  the 
interval  also  being  used  for  additional 
"tuning  up." 

On  the  morning  of  that  day  they  left 
on  the  jiinip  to  Trcpassey  I3av.  New- 
foun.ll.ni.l.  The  ".\C-1"  "rose  'at  8:49 
a.  m  ri)ile  the  460  mites  with  ease,  and 
touciied  water  in  Trcpassey  Ray  at  4:14 
p.  m.  The  "NC-3"  was  unfortunately 
compelled  to  return  for  a  new  propeller 
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EnglUh  Channel,  on  July  25  or  ibat  year.  Miibaeqnent 
wenla  Mko.tben  vftn  mm^jMpntnum  today,  white 


bisk  Um  swofdi 


THE  hand  of  nan.  «aierciii|:  froai  tii*  mbt 
Of  primal  asn,  was  a  hairy  fist. 
All  blood-b«dabbled :  for  the  hand  had  killed 
Before  it  learned  to  sow  and  reap  and  build. 
So  each  new  tool  was  but  a  weapon,  fit 
To  add  new  terrors  to  the  blow  of  it: 
The  first  rude  ax  was  formed  for  bloody  deed. 
Split  skulls  before  it  served  the  builder's  need. 
And  thus  through  ages  runs  the  tale;  by 
Of  uses  la  the  new-found  tool  accurst, 
Yft  «•  Mtere  wiMt  ptoplwt'a 
Tint  iBto  plowtharet  men  nan 

For  centuries  we  stood  upon  the 

Of  space  and  yearned,  while  sparrows  from  the  hedge 
Took  flight  and  taunted  us     "That  I  had  wingtl** 
'Mid  stormy  music,  thus  the   Psalmist  sings, 
"Then  would  1  fly  away  and  be  at  rest!" 
And  lo.  the  wings  are  ours,  a  gift,  the  best 
The  genius  of  our  race  has  forged;  a  tool 
Fit  for  our  eager  ace.    What  sayi  the  fool. 
The  War  brute?   '*Tlii«  te  mtec.  for  bfwrts  and 
•trife. 

A;  hawk  wings  are  the  hawk's — for  taking  life!" 

Well,  claim  them,  War  god!    Use  them  till  tile  race 
Will  kill  for  you  no  more.    What  narrow  epace 
Holds  man  today  apart  from  brother  man, 
A  ranKc  of  kkU.  a  river  or  a  span 
Of  channel;  and  our  wingi  ahall  overleap 
These  awarfish  landmark*.    Thas  what  Usg  ahtll 

keep 

His  folk  from  merging  whh  hmnaiilty 
As  waters  intermingle  in  the  aea? 

Sail  forth,  winged  Argonauts  of  tniekleMi  air. 

And  as  upon  your  homeward  course  vou  fare 
Bring  heav'nly  treasure.     Neither  gold  nor  steel. 
Nor  Rross  and  earthy  wealth  weight  your  light  keel; 
Man's   brotherhood,   bring  tliat   as  Golden  Fleece 
On  sun-bleat  winga,  bright  harbingera  of  peace. 


when  just  out  of  Halifax,  and  was  thus 
unable  to  reach  the  shelter  of  Trepassey 
Bay  until  7:50  p.  m.  the  same  evening. 

And  there,  most  luckily  for  the  ".\C- 
4,"  the  planes  were  held  by  poor  weather 
until  the  e'Vening  of  May  15.  On  that 
eveninp  they  tried  to  leave  (he  water  with 
too  large  a  cango  of  gasoiuie,  and  were 
unsuccessful.  In  the  midst  of  their  at- 
tempt the  helated  "NC-4"  appeared.  Con- 
sidering this  a 
?  o  o  d  omen , 
Com  m  a  n  d  e  r 
Towers  post- 
poned the  his- 
1  o  r  i  c  jump-off 
till  the  following 
day. 

On  May  16, 
e  V  e  r  y  t  h  i  n  fT 
was  in  his  favor, 
boats  groomed, 
weather  ideal, 
and  men  in  the 
pink  of  condi- 
tion. So  toward 
sunset  the  fate- 
ful order  was 
given.  At  10:03 
m.  the  "NC- 
slipped  from 
the  friendly  wa- 
ter of  Trepassey 
Bay;  at  10:05 
p.  m.  the  "\C- 
4"  and  at  10:09 
the  "NC-l." 

Soon  they  met 
the  black  night 
which  blotted 
everything  from 
view  except  the 
lights  of  the 
other  planes, 
and  the  regular 
succession  o  f 
blazing  destroy- 
ers which  adver- 
tised their  posi- 
tion 40  miles 
away  with 
searchlights  and  bursting  star  shells.^ 

About'  midnight  appeared  the  bright 
May  moon  in  n  cloinlles';  •^ky.  And 
shortly  after,  the  formation  loosening,  the 
planes  seem  to  have  flown  on  independ- 
ently. 

Passing  over  a  surprised  merchant  ship 
shortly  after  this,  the  "NC-4"  flew  on 
without  trouble  until  S  '  O  a.  ni.  At  that 
hour  fog  began  to  slii^  l)y  in  little  lumps. 
At  9:30  it  thickened,  and  at  9:45  was  so 
dense  that  the  sun  could  not  be  seen. 
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Bat  soon  after,  to  the  joy  of  the  navi- 
f;ator,  the  ship  was  able  to  rise  above  the 
mist  and  sail  on  over  the  Hufify  expanse. 
At  11:27  a  rift  in  the  clouds  showed  a 
stretch  of  tidewater  below,  and  two  min- 
utes later  he  was  able  to  show  the  pilots 
a  rocky  coast  that  proved  to  be  Flores 
Island,  the  westernmost  of  the  Azores. 
Swooping  close  to  the  beach,  they  found 
destroyer  "No.  22,"  and  rose  again  in  an 
attempt  to  reach  Ponta  Delgada,  some 
300  miles  away. 

When  halfway  there,  however,  the  fog 
closed  in  again  and  at  approximately 
I  :00  p.  m.,  May  17,  the  good  ship  was 
brought  to  the  water  in  a  small  bay  on 
the  Island  of  I'ayal.  Locating  himself, 
the  commander  gave  the  order  to  f\y  on, 
and  at  1  :23  p.  m.  he  landed  in  Horta  Bay 
and  brought  his  plane  to  rest  beside  the 
cruiser  "Columbia,"  He  reported  that  his 
elapsed  time  was  15  hr.  18  min.,  giving 
him  an  average  spaced  of  - 81.7  nautical 
miles  per  hour.  His  plane  needing  only 
light  repairs,  it  rested  here  until  the  morn- 
ing of  May  20,  when  it  took  flight  for 
Ponta  Delgada,  making  the  150  miles  in 
1  hr,  44  minutes. 

Meanwhile  the  "XC-1"  and  "NC-3"  had 
fared  less  fortunately.  Traveling  not 
quite  as  fast  as  the  "NC-4,"  they  were 
thoroughly  trapped  in  the  fog  and  rain 
of  May  17.  The  "XC-l"  saw  its  last  de- 
stroyer, "No.  18,"  at  11:10  a,  m.,  May  17, 
after  which  it  lost  its  course.  Two  hours 
later,  knowing  that  he  was  in  the  approx- 
imate location  of  the  Azores,  the  com- 
mander directed  his  pilots  to  halt  his 
ship  on  the  surface  of  the  water.  Despite 
their  skill,  the  choppy  sea  damaged  both 
lower  planes,  tore  away  one  pontoon,  and 
smashed  an  elevator.  This  was  the  "NC- 
I's" deathblow.  Calcalation  showed  them 
to  be  about  loo  miles  northwest  of  Faval. 


At  7:20  p.  m.  a  small  boat  from  the 
steamer  "Ionia,"  on  her  way  to  Gibraltar, 
made  a  perilous  trip  to  the  wrecked  plane 
and  brought  od  the  crew.  An  effort  was 
also  made  to  tow  the  seaplane  to  port, 
but  the  line  parted  and  it  was  left  to  its 
fate.  Later,  however,  the  destroyer 
"Fairfax"  attempted  salvage,  but  was 
likewise  unsuccessful.  On  the  afternoon 
of  May  20,  a  few  miles  north  of  Corvo, 
the  "XC-l"  sank  from  sight. 

Ihit  the  greatest  tribulation  was  re- 
served for  the  "XC-3."  Trouble  started 
about  1  :(K)  a,  m..  .May  17,  when  the  lights 
on  the  instrument  board  went  out.  This 
necessitated  a  climb  above  the  clouds  to 
enable  the  navigator  to  use  the  stars  for 
reference.  And  here,  it  seems,  winds 
of  unexpectedly  high  velocity  blew  the 
plane  off  its  course.  A  parallel  path  vvr»s 
followed  with  some  success,  however,  un- 
til, between  destroyers  "17"  and  "18," 
the  route  was  lost  altogether.  At 
11:30  in  the  morning  of  May  17,  Com- 
mander Towers  decided  that  a  halt  should 
be  made  to  permit  more  accurate  observa- 
tion. And,  like  the  "XC-l,"  his  plane  was 
so  damaged  that  it  could  not  rise  again. 
Calculations  showed  his  position  to  be 
60  miles  southwest  of  Pico,  or  about  200 
west  of  Ponta  Delgada.  Long  before, 
the  wireless  had  broken,  diminishing  the 
chance  of  rescue.  And  during  the  eve- 
ning of  the  17th,  a  vicious  gale  arose.  Con- 
tinuing during  the  18th.  it  is  calculated 
to  have  reached  a  velocity  of  90  miles  an 
hour.  Although  the  sturdy  hull  took  the 
punishment  splendidly,  the  men  were 
forced  to  take  turns  at  manning  the 
pumps,  and  were  even  forced  to  stand  on 
the  wings  to  preserve  the  balance.  Dur- 
ing this  day,  too,  the  water  supply  ran 
low,  and  the  exhausted  crew  was  forced 
to  drink  from  tlir  radiators.  On  (lie 
morning  of  May         liowcNer.  tin-  wind 


Tkc  CnMBplinK  of  the  Prail  Undercarriage  on  This  Martthsyde  Biplane  Wrecked  the  Machine  at  It  Set  Out 
to  Orertalre  Hawker,  on  Mav  18.  1919.    Raynham,  the  Pilot,  Had  Every  Hope  of  Beating  His  Competitor  a» 
jHi*  Plan«  was  Considered  Much  Speedier.  Althouch  the  Loweat-Powcrcd  of  Any  in  the  Race.    MorKan,  the 
Navigator,  Later  Injured  in  the  Craah,  is  Seen  in  Conversation  with  the  Rival  Sopwith  Team 
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and  w«|ves  subsided  and  a  start  was  made 
for  Ponta  Delgada.  Trailing  its  wings 
on  the  water  like  a  crippled  bird,  it 
"taxied"  steadily  eastward  till  5:50  p.  m., 
when  it  drew  into  the  breakwater  as 
crowds  cheered  and  guns  fired  salvos  of 
welcome.  Investigation  showed  the  dam- 
age to  be  so  serious  that  it  was  disassem- 
bled and  is  now  on  its  way  to  New  York. 

Thus  did  the  ••NC-3."  "N'C-l."  and 
".\C-4"  make  America's  bid  for  transat- 
lantic laurels.  With  the  "NC-3"  dis- 
mantled and  the  "XC-1"  on  the  bottom 
ot  the  sea,  the  "NC-4"  alone  carried  the 
hopes  of  America  on  its  800-mile  jump 
to  Lisbon. 

On  May  27,  ten  hours  after  leaving  ' 
the  Azores^  the  *'NC-4"  glided  into  Lisbon 
harbor,  the  first  airship  of  any  kind  to 
make  the  historic  journey. 

1  he  whole  world  watched  the  flight  of 
the  American  flying  boats,  but  nowhere 
was  interest  as  keen  or  appreciative  as 
in  Newfoundland.  Here  was  a  big 
\  ickers-Vimy  bomber  and  a  huge  Hand- 
ley  Page,  on  both  of  which  mechanics 
were  ceaselessly  at  work.  And  at  their 
hangars  near  St.  John's,  where  they  had 
been  confined  by  unfavorable  weather 
for  weary  weeks,  were  the  Martinsyde 
team  and  the  rival  Sopwith  plane. 
Knowing  ones  watched  Harr>'  G. 
Hawker,  the  pilot  of  the  375-hp.  Sop- 
with, with  particular  interest.  They  had 
heard,  and  firmly  believed,  that  he  had 
vowed  "to  beat  the  Yankees  across." 

And  at  noon  of  May  18,  as  the  Amer- 
ican "NC-l"  rode  in  the  harbor  at 
Horta — two-thirds  of  the  coveted  jour- 
ney accomplished — Hawker  went  into 
consultation  with  the  weather  experts. 
He  found  that  conditions  were  far  from 
perfect;  yet  he  calmly  prepared  to  make 
good  his  word.  At  3:00  p.  m..  local  time, 
the  official  starter  arrived  at  the  Mt. 
Pearl  aerodrome  outside  of  St.  John's. 
And  at  3:15  Hawker  and  Lieutenant  Com- 
mander Mackenzie  Hricvo.  his  navij^ator. 
pulled  their  inflatable  rubber  suits  over 
their  woolen  flying  clothes.  Calmly 
they  climbed  into  their  cramped  quar- 
ters, pave  the  word,  and  at  3:21  rose  from 
the  ground. 

The  little  group  at  the  lonely  aero- 
drome saw  the  plane  circle  to  g;ain  alti- 
tude, straighten  out.  and  Hy  eastward 
over  the  city — and  over  the  hangar  of 
the  rival  Martinsyde.  tno.  where  a  skep- 
tical crowd  had  gathered  on  hearing  of 
Hawk*Vs  decision.  But  the  most  skep- 
tical knew  the  race  was  on.  as  the  dwin- 
dling Sopwith  sped  over  the  white  cliffs 


of  the  coast,  and  the  steel  undercarriage 
was  seen  to  fall  away.  Then — six  long 

days  of  silence. 

Hawker  and  Grieve  were  reluctantly 
mourned  as  dead  by  all  except  the  pilot's 

wife.  And  on  May  25  she  was  justified, 
as  she  learned  how  the  iieroic  pair  had 
been  forced  to  the  water  by  defective 
water  circulation  when  800  miles  from 
Irelatui:  how  they  had  been  picked  up  by 
a  northbound  tramp  unequipped  with 
wireless  after  a  wait  of  90  minutes,  and 
finally  how  the  jjrateful  British  govern- 
ment had  dispatched  a  destroyer  to  over- 
take the  little  steamer  and  return  the  air- 
men to  a  jubilant  nation. 

Meanwhile  at  Quidi  Vidi,  Raynham  con- 
ferred with  his  navigator,  Morgan.  They 
had  previously  decided  that  their  attempt 
would  be  made  between  5;0U  and  6:00  in 
the  evening.  But  discretion  was  aban* 
doned  as  love  of  the  race  grew  upon  them, 
and  at  4:15  they  too  were  ready  for  the 
start.  Rolling  over  the  bumpy  ground 
at  40  miles  an  hour,  Raynham  was  on 
the  point  of  pulling  his  heavily  liur- 
dened  machine  into  the  air,  when  the 
running  gear  smashed  into  a  crossridgre, 
and  threw  the  machine  on  its  nose,  thus 
eliminating  the  Martinsyde  from  all  im- 
mediate competition. 

Finally  mention  must  be  made  of  the 
unfortunate  "C-5,"  the  navy's  192-ft.  non- 
rigid  dirigible  which  blew  out  to  sea 
on  May  15.  Its  1,000-mile  experimental 
trip  from  Montauk  Point,  New  York,  to 
St.  John's,  was  accomplished  so  satis- 
factorily, despite  heavy  fog  and  unfavor- 
able wind,  that  hope  ran  high  for  a  trans- 
atlantic trip.  It  would  have  been  a  dan- 
gerous undertaking  for  the  little  bag.  but 
advantage  could  probably  have  been 
taken  of  the  careful  safeguards  provided 
for  the  three  seaplanes.  Unluckily,  how- 
ever, no  hangar  was  provided  at  Quidi 
Vidi,  and  on  the  evening  of  May  15,  the 
wind  blowing  from  30  to  40  miles  an  hour^ 
the  land  crew  of  100  men  was  able  to 
hold  it  on  the  ground  with  difficulty. 
Pitching  and  tossing,  stripping  its  bot- 
tom of  the  canvas  covering,  the  unlucky 
"blimj)"  at  length  became  alttij^ether  un- 
manageable. Ordering  his  companions  to 
leave  the  ship,  the  lieutenant  in  charg'e 
ttigt^ed  at  the  rip  cord,  in  an  endeavor  to 
deflate  the  bag.  At  this  moment  the 
anchor  ropes  snapped  and  the  plane 
bounded  np  on  its  wild  ride  into  the  dark- 
ness, (living  one  last  unsuccessful  jerk 
at  the  rope,  the  pluckv  lieutenant  jumped 
for  his  lite.  The  "C-a**  has  been  seen  no 
more. 
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The  Navy'8  192-Foot.  Nonrigid  Dirigible, 
the  "C-6,"  is  Shown  on  Its  Start  from  Long 
Island  for  the  1.000-Mile  Trip  to  Newfound- 
land. After  a  Most  Successful  Run  up  the 
Coast.  It  Spoiled  the  Navy's  Plans  for  a 
Transatlantic  Dirigible  Flight  by  Ripping 
from  Its  Moorln^js  and  DnvinK  Out  to  Sea 


This  View  of  the  "C-S"  Shows  the  Two  Pilots  Seated  Together  in 
the  Bow  of  the  Car.  and  Ai»o  the  Two  186-Horsepower  Engines  Which 
Drove  It  at  a  Speed  of  60  Miles  an  Hour.    Its  Uneventful  Trip  to 
Newfoundland  Made  Its  Participation  in  the  Race  Seem  Certain 
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00»T«lOMT,  nrtlllMTIOKAL  FILM  IIKVICI 

This  Unfortunate  Mishap  waa  Witneaied  by  Scores  of  Reporters  and  Navy  Officials  Gathered  to  Observe 
Preparations  for  the.  Navy's  Transatlantic  Flight.     While  Stunting  at,  a  Low  Altitude  over  the  Land,  the 
Seaplane  Slipped  into  a  Nose  Dive  and  Crashed  into  This  Big  Hydrogen  Tank.    The  Picture  at  the  Left 
Shows  How  the  Big  Liberty  Motor  Crushed  Both  Pilot  and  Passenger 


VENICE  GUILDS  GIVE  COFFER 
TO  NEW  YORK  CITY 

^  An  exhibition  and  sale  of  art  objects 
fashioned  by  Italian  craftsmen  who  had 

.  .    been     driven  from 

their  homes  by  the 
Austrian  invasion, 
recently  occurred  in 
New  York  City.  In 
connection  with  the 
exhibition  came  a 
graceful  courtesy 
from  the  guilds  of 
X'enice  to  the  city 
itself  in  the  form  of 
a  banner  of  St.  Mark 
inclosed  in  a  coffer 
of  wrought  iron  and 
.«;ilver,  bcarinp;^  on  top 
a  colored  -  enamel 
nietlallion  of  the  lion 
of  St.  Mark,  and  on 
the  sides  the  coats  of 
arms  of  the  ancient 
\'enetian  cities.  The  coffer  has  been 
piven  a  place  of  honor  in  the  New  York 
City  Hall. 


TWO  DIE  IN  SEAPLANE  CRASH 
AT  NAVAL  AIR  STATION 

Just  three  days  before  the  start  of  the 
transatlantic  NC  seaplanes  from  Rocka- 
way  Naval  .Air  Station,  two  popular  young 
airmen  were  killed  at  that  station  in  view 
of  scores  of  newspaper  correspondents 
and  navy  men.  The  ill-fated  plane,  of  the 
small  HS-1  type,  rose  from  the  water  at 
4:00  p.  m..  with  a  crack  ensign-pilot  at 
the  controls  and  an  enlisted  man  as  pas- 
senger. .Mmost  immediately  the  machine 
was  observed  to  bank  steeply  to  the  left, 
then  to  the  ri^ht.  The  onlookers  com- 
mented on  the  daring  of  the  maneuvers. 
They  were  astonished  again  as  the  sea- 
plane turned  inland,  at  an  altitude  of 
barely  300  ft.  .\nothcr  bank  followed,  this 
time  almost  perpendicular.  'The  plane 
slipped  out  of  control,  lazily  spun  down 
in  a  nose  dive,  and  crashed  into  the  cage- 
like structure  of  a  half-empty  gas  tank, 
just  eight  minutes  after  leavmg  the  water. 
The  Liberty  motor  crushed  down  upon 
the  two  men,  mangling  and  killing  them. 
Fire  started,  too.  but  quick  work  by  the 
spectators  saved  the  bodies. 
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TELEPHONE-MEGAPHONE  INSURES  FAIRNESS  IN 
REFEREEING  TRAPSHOOTING 


With  This  Arrangement   the  Referee  Occupies  ■  Compartment  of  His 
Own  in  the  Left  End  of  the  Trap  House,  and  Reports  the  Result  of  Each 
Shot  through  the  Telephone.     He  can  See  the  Birds  Much  Better  but 
cannot  See  the  Shooters  at  All 

— more  than  16  yards  nearer — lie  is 
naturally  in  a  much  l>ctter  position  to  see 
what  tiamagc  the  shot  actually  does  to 
each  flying'  tlisk,  and  he  is  oblij^ed  to  be 


Trapshooters  have  addctl  an  electrical  which  opened  the  way  to  favoritism,  or, 
device  to  their  layout,  for  the  use  of  the  equally  bati,  charges  of  it. 
referee.  It  is  essentially  the  telephone-  By  placing  the  referee  nearer  the  birds 
megaphone  arrangement 
used  for  announcing 
trains  at  large  railroatl 
stations.  For  trapshoot- 
ing  it  is  installed  with 
the  telephone  receiver  in 
the  trap  house,  beside 
the  trap  from  which  the 
targets  are  thrown,  and 
the  me  gaphones,  for 
there  are  two.  are  located 
back  of  the  firing  line, 
one  at  each  side  of  the 
shooters'  platform. 

Until  now  the  referee 
has  stood   back  of  the 
shooters;   his  job  is  to 
call  the  birds  "dead"  or 
"lost."     There   have  al- 
ways   been    serious    objections    to  this 
method,  for  two  chief  reasons.    First,  the 
referee  (fould  sec  the  birds  no  better  than 
the  shooters,  and  consequently  his  de- 
cisions were  often  questioned,  and  dis-  'absolutely  impartial,  since  he  cannot  see 
r.greements  were  not  uncommon,  many     the  persons  shooting. 

important  matches  hinging  on  the  calling  The  electrical  <levice  was  adapted  for 
of  a  tloubtful  "kill."    Corollary  to  this     the  use  by  a  Xew  York  marksman,  and 

passed  its  experimental 
stage  during  the  spring 
at  the  Travers  Island 
traps  of  the  .Vew  York 
.Athletic  Club.  Later  it 
was  used  at  the  same 
traps  for  the  \'ictory 
Week  Shoot,  when  sever- 
al important  champion- 
ships, including  the 
.Amateur  Championship 
of  America,  wire  <lc- 
cided.  It  W.1S  at  this  time 
that  trapshooters  from 
all  sections  of  the  coun- 
try were  given  an  oppor- 
tunity tt>  witness  (be  new 
method  of  rcfereeing. 
Their  a]>proval  was  so 
general  that  trapshooting 
club-i,  particularly  those 
which  hob!  lartre  tourna- 
ments, are  planning  to 
install  the  equipment 
withoitt  delay.  Tra|)- 
shooting   is   an  all-year 


The  Loud-Speaking  Telephone  Receiver  at  the  Shooters'  Platform  Gives 
the  Referee's  Report  of  Each  Shot  without  Prejudice  or  Favor 


first  reason   was  the  second,  that   the     sport,  and  any  improvement  is  particular- 
referee  always  knew  who  was  shooting,     ly  valuable. 
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NEW  WATER  BICYCLES  ADD 
TO  JOY  OF  BATHERS 


WEALTH  OF  GOLD  IN  SIBERIA; 
MINERALS  OF  ALL  KINDS 


A  water  bicycle  that  imitates  the  sub-  An  inscrutable  dispensation  seems  to 
marine,  in  that  it  operates  almost  entirely     have  placed  the  greatest  mineral  wealth 

in  those  lands  least  able 
to  develop  it.    Siberia  is 
a   case    in    point.  The 
eastern  half  of  that  vast 
domain     is  exceedingly- 
rich  in  mineral  deposits, 
which    run    the  gamut 
from    gold,    silver,  and 
precious  stones  to  graph- 
ite   and    salt.      In  the 
Ussuri  region,  north  of 
Vladivostok,  gold  is 
found    everywhere,  and 
only   lack   of  enterprise 
and     facilities  prevents 
extensive  development. 
There  is.  indeed,  more  or 
less   gold    in  practically 
every  Siberian  province, 
though  much  of  it  is  in 
deposits  of  low  content. 
In  the  steppes  considerable  silver  is  found, 
though  by  no  means  confined   to  that 
region.    Good  iron  is  quite  widespread. 
Coal  also  is  abundant,  some  of  it  excellent 
in  quality.    The  Altai  Mountains  are  rich 
in  copper,  as  is  the  Kirghiz  steppe:  and 
in  other  localities  a  rather  low  content  is 
compensated  by  proximity  to  coal.  Most 
of  the  metals,  rare  or  common,  occur 
at  one  point  or  another,  as  well  as  various 
valuable   chemicals,   oil,   mica,  asbestos, 
and    graphite.  Thoug^h 
diamonds  are  rare  and  of 
small  size,  other  precious 
and  semiprecious  stones, 
and    some    varieties  of 
marble,    are     found  in 
workable  quantities. 
Present  workings  are  in- 
significant compared 
with  the  supply. 


This  Submersible  Water  Bicycle  Operates  with  a  Propeller  and  Steers 
with  a  Front   Rudder,  as  Seen  at  the  Left.  The  Air  Tanlrs  Keep 
Machine  and  Rider  Afloat,  as  the  Right-Hand  Picture  Illustrates 

submerged,  has  appeared  in  the  East  in 
time  to  contribute  a  new  pleasure  to  the 
bathing-beach  season.  Only  the  rider's 
head  and  shoulders  appear  above  the 
water,  the  machine  being  buoyed  up  by 
two  air  floats,  of  8  to  10-gal.  capacity, 
placed  breast-high  at  front  and  back. 
The  cycle's  immunity  to  rough  seas 
promises  usefulness  for  beach  rescue 
work. 

An   English  floating  bicycle  has  also 


MAKE  BIG  GUN  BY 
SHRINKING  LINER 
INTO  PLACE 


This  English  Bicycle  Rides  Like  Any  Other  on  Land,  as  the  Left  View 
Indicates.    The  Right  Picture  Shows  How  the  Pontoons  at 
the  Sides  Float  the  Machine  in  Water 

just  made  its  appearance.  Primarily  a 
land  vehicle,  it  owes  its  seaworthiness 
to  a  boatlike  pontoon  at  each  side. 

Mounted  on  this  amphibious  contriv- 
ance, the  rider  is  able  to  run  from  the 
beach  into  the  sea,  and  back  again,  or  to 
ford  a  stream,  at  his  pleasure. 


In  making  a  12-in.  gun 
at  an  eastern  arsenal,  the 
liner  tube,  36  ft.  long,  was 
finished  and  rifled  before  being  shrunk 
into  place.  Customarily  the  liner  is  fine- 
borcci  and  rifled  after  the  shrinking  op- 
eration, and  this  is  declared  to  be  the 
first  time  a  gun  of  such  large  size  was 
ever  assembled  after  the  tube  was  fin- 
ished. 
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ENDLESS  -  TREAD 
TRACTORS 
MOUNT 
HEAVY  GUNS 


This  Eight-Inch  Howitzer  ii  Mounted  Directly  on  a  Self-Propelling  Base,  and  is  Thus  Easily  Moved  to  the 
Battery  Position  and  Quickly  Aimed  in  the  Direction  of  the  Enemy.    It  Is  Another  Indication  of 
the  Growing  Use  of  the  Gasoline  Engine  in  Every  Branch  of  the  Artillery  Organization 


No  phase  of  the  development  in  artillery 
practice  during  the  war  has  l)cen  more 
marked  than  the  substitution  of  the  gaso- 
line engine  for  the  horse  in  almost  every 
conceivable  way.  A  single  truck  or  tractor 
pulls  the  big  ritle,  or  howitzer,  dis- 


now 


placing  three  or  four  teams  of  horses; 
huge  supply  trucks  supplant  commissary 
wagons  and  ammunition  caissons;  mobile 
repair  shops  roll  their  way  almost  into  the 


front  lines.  And  one  of  the  latest  ad- 
vances in  this  motorizing  process  is  repre- 
sented in  the  illustration.  Heavy  guns  arc 
mounted  directly  on  self-propelled  plril- 
fornis  which  climb  a  40°  grade  easily, 
travel  12  miles  an  hour  on  the  level,  and 
can  go  into  action  the  in!^tant  they  arrive 
at  the  battery  position.  The  mounting 
also  facilitates  aiming  to  the  right  or  left, 
relieving  the  gun  crew  of  this  heavy  duty. 


The  Self-Propelling  Howitier  is  Shown  Here  in  Firing  Position.    A  Mounting  of  This  Sort  Increases 
Tremendously  the  Mobility  of  These  Big  Weapons,  in  Addition  to  Making  Them  Easy  to 
Operate.    Ammunition  and  Supplies  may  Easily  be  Transported  on  the  Same  Carriage 
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COAST-CITY  POLICE  COLLECT 
GAMBLING-HOUSE  DOORS 


ANTISEPTIC  VAPORS  SPRAYED 
ON  INFECTED  WOUNDS 


As  a  hobby,  collecting  takes  many  The  time  required  to  clean  up  a  bad 
forms,   but   the   greatest   collection   on     wound  by  irrigating  it  with  an  antiseptic 

fluid  is  stated  to  be  about 
10  days.  But  with  a  new 
method  the  time  is  re- 
ported to  be  cut  to  two 
days,  and  even  24  hours, 
and  in  addition  the  pa- 
tient is  spared  the  dis- 
comfort  of  lying  in  a 
bed,  continually  saturat- 
ed   with    the  antiseptic 
fluid.    This  new  method 
cleanses  the  wound  by 
"spraying"  it  with  a  cur- 
rent of  gas  with  which  is 
mixed    some  antiseptic 
vapor.    In  administering 
the    treatment,    air  is 
pumped    into    a  flask 
which  contains  a  mixture 
of  ether  and  some  vola- 
tile   antiseptic.  Emerg- 
ing thoroughly  medicated 
from  the  flask,  the  air  passes  through  a 
rubber  hose  and  down  an  aseptic  tube  to 
the  heart  of  the  wound,  where  it  pene- 
trates to  every  portion  of  the  affected 
area'.    By  maintaining  this  action  contin- 
uously for  48  hours,  it  has  been  possible 
to  conquer  the  most  stubborn  cases  of  in- 
fection. 


Part  of  the  Notable  Collection  of  Doori  Taken  by  the  Police  from  Chinese 
Gambling  Houses  in  Portland,  Oregon  :    Note  the  Heavy  Hinges  and 
Locks  and  the  Solid  Construction  of  These  Bars  to  Law  and  Order 

earth,  presumably,  of  gambling-house 
doors  was  recently  acquired  in  the  line 
of  duty  by  the  Portland,  Ore.,  police.  The 
locks  and  buzzer  signals  of  the  Chinese 
quarter  were  made  illegal  by  ordinance 
of  the  city  council,  and  in  enforcing  the 
order  the  police  frequently  have  to  take 
the  doors  and  sometimes  the  frames  as 
well.  Most  of  the  doors  are  extremely 
strong  and  heavy.  The  department  now 
has  over  a  hundred  of  them.  All  doors 
collected  in  raids  were  held  as  evidence 
against  the  places  raided. 


ARMY  AIR  SERVICE  SUGGESTS 
CONTRACTS  FOR  500  PLANES 

The  army  air-service  authorities  have 
offered  to  the  Secretary  of  War  a  plan 
which  involves  the  purchase  of  at  least 
500  airplanes  from  American  manufac- 
turers. As  there  is  no  immediate  need 
for  the  planes,  the  purpose  is  simply  to 
stimulate  the  airplane  industry  and  pre- 
vent a  slacking  of  interest  and  cfliciency. 
Coupled  with  this  plan  go  the  names  of 
seven  types  of  planes  approved  as  repre- 
sentative of  the  most  modern  develop- 
ments in  the  science  of  airplane  con- 
struction. They  are  the  Le  Pcre  observa- 
tion plane,  the  Loei  ng  monoplane,  the 
Thomas  Morse  scout,  the  U.  S.  D9-A 
day  bbmber,  the  Vought  training  plane, 
the  Martin  day  bomber,  and  the  ordnance- 
engineering  pursuit  plane. 


CHINATOWN  HAS  OWN  MOVIES 
FOR  COMMUNITY  WORK 

Motion  pictures,  in  which  not  only  the 
subjects  but  the  titles  and  reading  inserts 
are  Chinese, 
are  now  used 
for  communi- 
ty work  in 
N  e  w  York's 
Chinatown, 
and  similar 
settlements  in 
other  commu- 
nities. F-ng- 
lish  transla- 
tions appear 
on  all  leaders, 
however,  the 
object  being 
to  assist  in 
teaching 

American  standards  to  the  aliens  from  the 
Flowery  Kingdom.  The  series  of  such 
films  now  in  process  of  preparation  will 
also  be  distributed  in  China. 
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COMMENT  AND  REVIEV 

[TbMe  ptrnm  were  printed  May  36.  19191 

ON£  of  the  things  which  this  country  wiU  bring  out  of  the  war  is  an  increased 
interest  in  sectuities  by  people  who  never  before  considered  such  invest- 
ment. Tiie  small  investor  formerly  thought  of  bonds  and  stocks  only  in  terms 
of  thousands,  wholly  beyond  his  reach,  and  as  entirely  belonging 
to  banks  and  men  of  wealth.  The  war-savings  stamps,  and  the 
government  bonds  of  $50  denomination  up,  have  not  only  en- 
couraged thrift,  but  have  opened  the  eyes  of  the  multitude  to 
the  fact  that  to  be  a  bond  owner  does  not  require  a  king's  ran- 
som. Now  we  have  some  20  million  bondholders,  and  where 
formerly  only  l  person  in  7  was  thrifty,  now  5  out  of  every  7 
are  savers.  We  do  not  measure  up  to  the  stern  thriftiness  of 
the  French,  who,  by  extreme  economy,  paid  ott  the  war  indemnity  which  the 
Franco-Prussian  war  occasioned,  in  an  incredibly  short  time.  But  proportion- 
ately we  have  made  a  good  start,  for  we  have  from  the  beginning  been  a  nation 
of  wholesale  wasters  because  our  resources  of  every  kind  were  so  enormous.  Some 
were  even  ashamed  to  save  and  thought  it  smart  to  spend  lavishly  as  fast  as  they 
earned.  This  condition  permeated  the  entire  land.  We  may  well  take  genuine 
pride  in  a  good  start  on  the  road  to  sound  common  sense  and  thrift.  The  very 
act  of  saving  increases  self-respect.  The  flowery  speeches  of  a  thousand  orators 
in  more  dian  a  centtury  are  forgotten,  while  these  words  of  wisdom  by  Benjamin 
Franklfn  live  on: 

"Save  a  little  of  thy  income,  an4  thy  hide-bound  pocket  will  soon  beztn  to  thrive  and  thou 
wilt  never  cry  again  with  an  empty  stomach ;  neither  will  creditors  insult  thee,  nor  want  oppress, 
nor  hunccr  bite,  nor  will  nakeda*M  freeze  thee.  The  whole  hemMphcre  will  shine  brishtcr, 
and  picanire  spring  up  in  every  comer  of  thy  heart. 

Remember  that  money  is  of  a  preliiic  generating  nature.    Monejr  can  beget  money,  and 
iu  offspriag  can  beget  more,  and  so  on.   Five  shtllinEs  turned  is  lii,  tnmed  again  it  is 
and  thretpeace,  and  ao  on  till  it  becomes  one  hundred  pounds." 


Time  was  when  good  bonds  were  issued  chiefly  in  denominations  of  $1,000, 
with  an  occasional  small  proportion  of  $500  units.  To  the  beginner,  the  time 
required  to  save  enough  to  buy  one  bond  was  so  long,  he  was  discouraged  in 
even  making  the  attempt.  Now  excellent  securit'es  of  all  kinds  can  be  had  in 
$100  units,  which  increases  the  number  of  possible  buyers  by  thousands.  Once 
more  the  frequent  caution:  Before  biQring,  ot  ejKchanging,  be  sure  to  consult  a 
good  banker  and  so  avoid  losses. 

SINCE  our  previous  issue  there  has  passed  away  a  business  man  of  world-wide 
reputation,  whose  monument  is  the  highest  and  most  notable  business  build'ng 
in  the  world,  and  whose  success  was  built  on  the  greatness  of  small  things.  The 
profits  on  articles  of  merchandise,  which  retailed  at  5  and  10 
cents  each,  in  a  thousand  stores,  accomplished  all  this.  It  fur- 
nishes one  of  the  most  impressive  examples  of  what  thrift  and  in- 
dustry  and  square  dealing,  consistently  applied,  can  accomplish. 


Greatness 

Small 
Things 


Woolworth  began  in  a  very  humble  way,  as  a  small  mer- 
chant in  a  country  town.  He  conceived  an  idea,  and  all  his  life 


confined  himself  religiously  to  that  one  effort.  Even  when  he 
had  acquired  a  vast  fortune,  when  most  men  under  similar  cir- 
cumstances are  tempted  to.  and  usually  do,  brmch  out  in  lines  unfamiliar  to 
them,  he  held  himself  steadfastly  to  his  one  idea.  It  is  true  he  expanded,  but 
it  was  always  along  the  one  line.  That  he  possessed  a  natural  ability  to  accom- 
plish what  he  did,  is  obviously  true,  and  it  is  not  given  to  all  of  us  to  measure  up 
to  his  success;  yet  is  it  equally  true  that  many  another  man  has  possessed  the 
same  talent  as  he.  who  has  failed  to  exert  the  same  industry  and  steadfastness 
of  purpose,  and  has  consequently  never  been  heard  of.  Nor  di'l  he  possess  the 
same  ability  during  the  first  few  years,  that  marked  the  last  10  years  of  his  life. 
The  germ  was  there,  but  it  was  cultivated  and  nourished,  and  each  year  brought 
additional  experience  and  strengUi. 

We  cannot  all  be  Woolworths,  but  the  least  of  us  can  profi^^y  his  example, 
and  so  add  to  some  extent  to  our  usefulness  and  worth  in  the  brld.  When  he 
started  out  he  never  dreamed  of  the  high  pinnacle  in  business  or  vast  wealth  he 
eventual^  attained.   His  mind  and  effort  were  wholly  concerned  in  doing  a 
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The 
Russian 
Experinad 


thing  which  was  worth  while,  just  the  best  he  conkL  Riches  and  fame  retidted, 

and  both  are  naturally  a  gratification  and  pride  to  any  man.  To  the  young  man 
with  little  or  no  capital  except  a  high  standard  of  business  morals  and  an  inde- 
fatigable purpose  to  succeed,' nis  succe      jrnishes  a  brilliant  example. 

THE  experiment  of  national  rule  under  the  Bolshevistic  plan  is  not  without  its 
good  purpose  in  the  end,  though  horrible  in  the  extreme  to  its  immediate 
victims,  and  disastrous  to  the  country.  The  tyranny  of  czars,  especially  during 
the  past  20  years,  was  mild  and  childlike  compared  with  the 
present  unbridled  use  of  power  in  the  hands  of  the  ignorant  and 
unrestrained.  It  will  burn  itself  out  in  time,  and  sober-minded, 
intelligent  minds  must  ultiniatdy  talce  up  the  task  of  bringing 
order  and  security  out  of  the  present  chaos.  One  awful  prin- 
ciple alone,  that  of  making  women  the  property  of  tfie  state 
and  thereby  the  slaves  of  many  men,  spells  ultimate  failure  to 
the  system.  Even  the  cavemen,  of  thousands  of  years  ago,  had 
a  better,  higher  standard  of  morals.  That  any  "ism**  could  claim  any  possible 
progress  in  so  going  back  to  pre-savage  days  is  both  monstrous  and  inconceivable. 
As  tt  stands  now,  the  male  head  of  every  family  is  subject  to  severe  penalties,  who 
fails  to  report  and  surrender  to  the  local  anttaotities  every  female  member  of  his 
family  between  the  ages  of  17  and  32. 

And  yet  there  are  in  this  cotmtry  women  of  social  standing  and  wealth  who 
from  public  platforms  defend  and  favor  Bolshevism  and  the  I.  W.  W.,  which 
mean  ,  practically  the  same  thing.  Such  men  and  women  are  a  menace  equally 
to  every  family  in  the  land,  from  the  poorest  to  the  xicfacst,  and  deserve  to  be 
confined  in  asylums  for  the  insane. 

In  th*.s  connection  it  is  disheartening  to  note  to  what  eictent,  on  technical 
grounds,  many  I.  W.  W.'s,  who  were  fairly  tried  and  properly  sentenced  by  Judge 
Landis  only  a  few  weeks  ago.  are  already  coming  out  of  prison;  and  that  those 
who  were  ordered  deported  long  ago,  are  still  in  this  country.  The  most  of  us 
seem  to  have  the  backbone  of  a  caterj^Uar,  so  far  as  exerting  any  effective  public 
sentiment  to  combat  tfiese  things.  The  I.  W.  W.'s  having  nothing  else  to  do, 
spend  all  their  time  organizing  and  in  propaganda;  but  are  the  things,  however 
worth  while,  which  occupy  our  time,  really  any  more  so  than  to  combat  this 
menace?   When  occurs  a  flood,  a  cyclone,  a  fire,  a  pest  of  smallpox  or  flu.  then 

But  with  the 


everyone  gets  busy  and  applies  the  proper  remedies:  we  do  tilings. 
I.  w.  W.  and  similar  dangers,  we  merely  talk  mildly,  or  not  at  an. 

To  return  to  Russia.  Lcnine's  latest  is  an  additional  demonstration  of  what 
he  doesn't  know.  He  has  announced  that  money,  that  token  of  exchange  which 
goes  back  thousands  of  years  in  all  countries,  is  a  prime  cause  of  trouUe;  tf^ne- 
fore,  be  would  abolish  it.  As  one  means,  he  runs  the  government  printing  presses 
night  and  day,  turning  out  tons  of  rubles.  These  rubles,  which  under  a  former 
government  were  worth  50  cents  of  our  money,  are  rapidly  reaching  a  point 
where  they  may  best  be  quoted  at  so  much  per  pound,  or  ton. 

Instead  of  money,  Lenine  would  make  a  direct  exchange  of  labor  the  com- 
modity ;  in  other  words,  return  to  barter.  For  instance,  he  who  wanted- sausage 
could  shovel  off  the  snow  on  the  butcher's  walk;  just  what  happens  to  the  second 
and  third  buyer  who  w.^nts  sausage  when  there  ire  no  more  walks  left  to  clean, 
is  not  explained,  nor  what  in  southern  Russia  where  they  have  little  or  no  snow. 

Of  course  th  s  method  has  the  advantage  of  doing  away  with  exchange  be- 
tween places  more  than  a  few  miles  apart,  for  how  could  a  man  in  Chicago,  want- 
ing something  in  New  York,  clean  a  sidewalk  or  mop  a  floor,  or  whitewash  a  ceil- 
ing 1 ,000  miles  away '  However,  Lenine  hot.es  to  s'mplify  these  difficulties  by  estab- 
lishing government  local  stores,  where  all  the  people  of  the  surrounding  district 
will  be  credited  with  their  day's  work  for  the  government,  and  where  they  can 
draw  supplies  to  the  amount  of  their  credit  earned.  With  only  one  store  at  v/hich 
to  trade,  much  lost  motion  is  saved,  and  "shopping"  as  known  to  us  would  speedilv 
become  a  lost  art.  Also,  with  only  one  store,  all  competition  is  removed,  and  if 
the  buyer  fails  to  like  the  goods  or  treatment  he  receives,  all  he  has  to  do  is  to 
stop  buying  and  go  without.  It's  a  beautiful  scheme  in  a  way,  because  it's  so 
simple,  and  automatically  does  away  with  all  banks  and  other  present  machinery 
for  saving,  for  nobody  owns  anything  to  speak  of,  beyond  the  clothes  he  wears 
and  a  little  house  furniture.  As  the  government  would  own  all  lands  and  indus-, 
tries,  there  would  be  nothing  to  leave  to  one's  famly.  which  would  save  a  lot 
of  trouble  over  wills  and  dispense  entirely  with  litigation. 
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And  these  are  just  a  suggestion  of  the  things  Bolshevists  would  have  us 
adopt  in  place  of  our  praMnt  laws  and  individual  owneraiiip;  and  tile  L  W.  W.'s 
are  like  unto  them. 

If  anybody  in  this  country  feel*  their  happiness  depends  on  having  these  and 

similar  conditions,  they  should  lose  no  time  in  getting  into  the  Bolshevist  band 
wagon  and  emigrating  to  such  parts  of  Russia  as  are  endeavoring  to  establish 
these  "reforms.  As  Tor  the  rest  of  us,  who  are  overwhelmingly  the  moat  of  ua, 
we  won't  stand  for  it.  '  eBHI 

TT  was  most  fitting  that  the  day  appointed  for  delivering  the  treaty  of  peace 
to  Germany  should  be  the  anniversary  of  the  sinking  of  the  "Lusitania.**  But 
what  a  contrast  in  conditions!  When  that  ship  went  down,  Germany  was  at  the 
apex  of  her  military  strength,  and  her  women  and  children 
paraded  with  bands  and  banners  to  celebrate  the  death  of  other 
women  and  children.  The  vast  military  machine  throbbed  with 
exultant  power.  Only  48  months  later  the  gigantic  engine  of 
destruction  itself  lay  shattered,  its  leader  a  fugitive  to  the  sanc- 
tuary of  a  neutral  country,  previously  too  insignificant  to  notice. 

Not  until  the  alUes  had  determined  fully,  was  the  vanquished 
told  to  send  its  delegation  upon  a  certain  day.  While  the  Ger- 
man delegation  entered,  the  assemblage,  including  the  great  men  of  many  nations, 
stood  upon  its  feet.  When  the  time  came  for  the  German  delectation  to  reply, 
its  spokesman.  Count  von  Brockdorff-Rantzau,  and  his  associates  studiously 
insulted  the  body  by  remaining  eeated  while  delivering  his  reply.  The  incident, 
by  reaaon  of  its  extreme  cmdity--fi|ce  a  small  cMld  who  makes  faces  at  another— 
becomes  ludicrous,  but  emphasizes  and  calls  to  all  the  world  to  witness  the 
boorish  character  of  a  Hun,  which  around  the  peace  table,  as  elsewhere,  is  out  of 
step  with  all  the  world.  The  American  Indians,  skilled  as  they  were  in  hair 
lifting,  and  terrible  in  warfare,  never  so  far  forgot  themselves  as  to  fail  to  rise 
when  addressing  their  enemies  at  a  peace  council. 

If  the  Huns  have  hopes  of  earning  a  scat  in  the  family  of  nations,  they  will 
have  to  reverse  their  lifelong  attitude,  and  instead  of  estimating  the  world  with 
a  German  yardstick,  wHl  have  to  take  an  inventory  <rf  themselves  as  regarded  by 
the  world. 

WHEN  a  bill,  increased  daily,  is  allowed  to  remain  unpaid  for  four  ^ears, 
it  naturally  assumes  large  proportions.  The  Huns  went  on  a  big  military 
spree  and,  while  shooting  np  Belgian  and  French  towns  was  rare  sport  for  a 
whfle,  there  must  come  an  end  to  all  revels.  The  Hwis  are 
now  going  through  the  sobering-up  process  with  the  usual  next- 
day  sensations,  and  a  conviction  that  everybody  else  was  to 
blame.  There  is  no  sentiment  about  the  judge,  however,  who 
declares  the  broken  glass  and  furniture  must  be  paid  for,  and 
bonds  given  to  keep  the  peace.  Meanwhile  the  disturber  of 
the  peace  is  not  allowed  to  carry  dangerous  weapons. 

Those  papers  in  this  country  which  were  pro-Hun  all  through 
the  war  are  using  plenty  of  big  headlines  on  front  pages  to  assure  us  tfie  Huns 
will  never  sign.  ^Iiey  will  have  signed  long  before  these  pages  can  reach  our 
readers,  and  incidentally  the  vanquished  can  thank  their  lucky  stars  they  are 
getting  off  so  easily.  In  view  of  the  fact  that  the  Iluns  planned  and  began  the 
war;  of  the  barbarous  means  to  which  they  resorted:  and  finally  of  the  terms  of 
settlement  which  they  offered  the  allies  in  July.  1918,  just  before  their  final,  fatal 
drive — in  view  of  all  this,  they  are  getting  off  lightly.  For  much  which  they  did, 
no  punishment  nor  repentance  can  ever  atone,  nor  indemnity  repay. 

Crude  bluffers  and  insincere  to  the  last  moment,  the  Hun  leaflcr.s  made  their 
people  believe  that  the  armistice  and  the  peace  terms,  virtually  accepted  in 
advance,  were  at  least  as  favorable  to  Germany  as  to  tihe  allies.  Hence  there 
were  signs  of  neither  repentance  nor  regret  at  the  outcome.  When  the  evil  day 
could  be  no  longer  deferred,  and  with  publicat  on  of  the  terms  laid  down  by  the 
allies,  there  instantly  goes  up  a  wail  from  all  the  nation;  social  functions,  gaming, 
theaters,  sports,  all  of  which  went  over  the  top  with  the  signing  of  the  armistice, 
now  suddenly  cease,  and  the  land  goes  into  mourning  at  its  **terrible  fste." 

The  fate  is  in  no  sense  "terrible."  as  the  Hun  arrogantly  interpreted  that 
word  to  the  world,  but  it  is  severe  and  just.    With  four  million  of  her  best  pro- 
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ductive  men  dead  in  the  war;  her  navy  and  army  reduced  to  a  skeleton  of  their 
former  greatness;  her  colonies  and  export  trade  gone;  and  worst  of  all,  her  true 
nature  bared  to  all  the  world,  Germany  has  a  kmg,  uphill  road  to  travel.  The 
natioiuU  debt  is  $1,000  per  man,  wpman,  and  child,  of  which  25  billion  dollars  is 
doe  as  indemnities  and  45  Irillion  represent  her  own  war  debt.  Inasmuch  as  the 
indemnity  must  be  paid  first,  it  is  doubtful  if  the  German  war  bonds  are  ever 
restored  to  any  substantial  value.  It  will  be  during  the  long  period  of  heavy 
taxation  that  the  German  people  will  come  to  appreciate  their  crime  of  1914. 

As  for  the  former  war  lord,  he  should  be  exiled  for  life,  which  for  him  will 
be  a  far  worse  fate  than  execution;  and  those  other  high  offenders  should  receive 
the  imniahment  of  esMGution  cenerallj  adjudged  mnrdMera. 

THE  two  world  events  of  ttie  |»8t  month  have  been  the  delivery  of  the  peace 
terms  by  the  allies  and  the  effort  at  transatlantic  flight.  While  the  signmg 
of  peace  terms  on  a  right  basis  is  of  far  greater  moment,  the  flight,  by  reason 
of  its  unknown  as  well  as  contemplated  dangers,  has  stirred 
the  red  blood  of  nations  the  world  around.  This,  too,  was 
accentuated  by  reason  of  the  rivalry  between  our  own  tiiree 
fliers,  and  the  competition  between  two  nations. 

Our  own  effort  can  be  said  to  have  been  made  under  very 
fair  conditions  of  success,  with  picked  men  from  our  Navy, 

  after  an  initial  over-sea  try-out  of  1,000  miles,  and  the  perfectly 

worked-out  assistance  of  destroyers  spaced  every  50  miles 
along  the  proposed  route.  That  all  three  of  our  planes  succeeded  in  making  the 
long  Stretch  between  this  continent  and  the  Azores,  the  longest  over-sea  night 
ever  accomplished,  is  highly  gratifying.  If  the  NC-4  lands  in  Portugal,  as  at  this 
writing  seems  probable,  the  ice  may  fairly  be  said  to  have  been  broken  and  the 
trail  blazed.  The  full  details  of  the  log  of  the  NC-4  wiU  write  the  fint  chapter 
in  the  history  of  a  great  accomplishment. 

Wlten  the  first  trial  of  tiie  steam  locomotive,  tiie  steamboat,  tfie  tiAmarine 
cable,  the  telephone,  and  wireless  were  made,  the  public  of  their  day,  including 
many  learned  men,  united  in  an  expectation  of  failure.  While  the  dangers  and 
obstacles  of  the  ocean  flight  were  realized  and  considered,  there  was  a  general 
hopefulness  that  the  effort  would  succeed,  for  we  had  several  years'  history  of 
sustained  flights  overland,  while  in  the  other  experiments  named  they  were  the 
initial  efforts. 

The  success  of  our  own  planes  was  saddened  by  the  apparent  loss  of  that  fear* 
less  aimat,  Harry  Hawker,  and  his  equally  brave  navigator,  Mackenzie  Grieve, 

whose  courage  stands  out  as  one  of  the  most  daring  efforts  ever  made  by  man. 
They  deserved  success,  and  the  world  is  overjoyed  that  they  live,  possibly  to  try 
again.  Hawker's  anxiety  that  his  country  should  achieve  the  lasting  honor  of 
the  first  unbroken  flight  led  him  to  undertake  the  venture  tmder  such  adverse 
conditions  of  weather  as  to  make  defeat' seem  almost  inevitable.  He  votamtarily 
gave  up  an  income  of  $100,000  a  year,  and  put  his  loyalty  to  his  native  coimtry 
before  his  duty  to  wife  and  child,  but  he  carved  his  name  among  the  highest  in 
that  noUe  company  of  Englishmen  who  for  centuries  have  faced  death  with  com- 
posure and  a  smile. 

When  the  log  is  completed,  I  fancy  ocean  flight  will  reveal  more  and  greater 
difficulties  than  the  average  layman  anticipated  and  about  wl.at  the  best  minds  in 
aviation  expected.  Experts,  of  course,  hoped  that  the  trial  would  show  the  flight 
not  to  include  as  many  contingencies  as  feared.  It  may  fairly  be  said  ihe  dim- 
culties,  while  of  course  not  insurmountable,  are  sufficient,  and  sufficiently  estab- 
lished, to  demonstrate  that  regular  passenger  service  is  still  a  long  way  ahead. 
The  weaki^esses  may  be  worked  out  in  two  or  three  years,  which  would  be  an 
amazingly  short  time,  but  the  probabilities  would  not  seem  to  warrant  any  im- 
mediate hope  of  regular  service.  Only  those  who  have  crossed  the  ocean  can 
grasp  the  magnitude  of  the  mechanical  requirements.  The  final  ocean  plane  will 
probabl]^  show  as  marked  a  difference  from  the  best  planes  of  today  as  an  ocean 
steamship  differs  from  a  river  steamboat  of  the  best  class.  The  transatlantic 
plane  will  surely  come  to  pass,  but  the  builders  realize  a  lot  of  hard  work  lies  be- 
tween that  (iay  and  this. 

For  the  present,  then,  let  us  all  rejoice  in  that  permissible  and  modest  pride 
wluch  Commander  Towers  and  his  brave  associates  have  so  grandly  won  for  us. 
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These  Views  Show  How  the  Cut  in  the  Old  Sea  Wall  was  Remodeled  to  Keep  Out  the  High  T»de. 
Instead  of  Walking  Directlv  from  the  Sidewalk  to  the  Beach.  One  Now  Ascends  the  Small  Flight  of  Steps 
at  the  Right  before  Descending.   This  Adaptation  of  the  Old-pashioned  Stile  Adds  Three  Feet  to  the  Effective 

Height  of  the  Barrier 


OLD-FASHIONED  STILES  GIVE 
ACCESS  TO  OCEAN  BEACH 

To  give  access  to  the  beach  below,  the 
Sea  wall  of  a  coast  city  was  once  cut  in 
many  places  and  provided  with  steps  to 
the  lower  level.  Unfortunately,  the 
ocean  seemed  to  consider  this  an  invita- 
tion, and  at  high  tide  would  frequently 
rush  throuijh  these  gaps,  flooding  cellars 
right  and  left.  Lately,  however,  some  one 
seems  to  have  recalled  the  ol<l-fashioned 
count  r\'  stile,  as  concrete  stiles  have 
been  constructed  to  maintain  a  barrier 
of  unbroken  height  to  the  waves.  It  was 
also  considcrecl  desirable  to  present  as 
tlat  a  surface  as  possible  to  the  sea.  so 
the  steps  from  the  beach  are  interrupted 
by  a  landine  inside  the  wall,  from  which 
a  second  flight  rises  at  right  angles  to 
the  first. 


PHONOGRAPH  IS  TUCKED  AWAY 
IN  CASE  OF  PLAYER  PIANO 

An  unusual  musical  instrument  now  on 
the  market  com!)incs  the  phonograph 
with  the  player  i)iano.  Only  a  slight 
change  from  the  usual  construction  of 
the  piano  is  necessary,  as  the  phonograph 
is  place<l  to  the  left  of  the  '*s|)ool  bo.x."  in 
space  that  ordinarily  goes  to  waste.  In 
oi>er.'ition.  the  left-hand  panel  of  the  case 
is  swung  down  to  reveal  the  turntable,  set 
just  enough  out  of  vertical  to  hold  the 
record  firmly  in  place,  with  the  tone  arm 
counterbalanced  to  permit  tracking  in  this 
odfl  position.  As,  an  inci<lental  merit  for 
the  novel  ."arrangement,  it  is  claimed  that 
the  tone  arm  does  not  bear  heavily  on  the 
record  in  this  way.  but  runs  lightly  and 
smoothly  along  the  grooves.  From  the 
arm.  the  sound  waves  are  led  through  the 
horn  to  the  amplifying  chamber  in  the 


spool  box.  The  cranking  handle  is  placed 
on  the  upper  right-hand  side  of  the  case. 
It  will  be  observed  that  the  unusual  con- 


The  Phonograph  is  Shown  in  the  Upper  Left-Hand 
Corner  o^  the  Player-Piano  Case.  The  Turntable  is 
Fixed  Slightly  Out  of  Vertical  So  That  the  Record 
will  Not  Fall  Off.  The  Tone  Arm  is  Counterbalanced, 
and  the  Sound  is  Led  through  the  Horn  to  the  Ampli. 
fying  Chamber  in  the  Center,  above  the  Spool 

structton  is  made  iiossible  by  the  strictest 
regard  for  economy  of  space. 


AERIAL  SIGHT-SEEING  BUSSES 
FLY  OVER  WESTERN  CANONS 

To  view  the  scenic  wonders  of  the  West 
from  the  air.  escaping  the  rough  trails  and 
rocky  barriers  that  often  screen  the  rarest 
vistas — that  is  the  prospect  offered  to 
tourists  who  make  Salt  T.ake  City  their 
"going-in"  point  for  sight-seeing  trips. 
I'ive  specially  designed  airplanes  have 
been  prepared  for  the  work  of  carrying 
travelers  to,  and  over,  the  beauty  spots  of 
the  region,  sonic  hitherto  inacCv-.-sible. 
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FALSE  SIDES  OF  SHIP  FORM  HUGE  LIFE-SAVING  RAFTS 


Emergency  launching  of  lifeboats  and 
rafts  from  a  ship  in  distress  is  frequently 
attended  by  confusion  of  serious  conse- 
quence. In  an  effort  to  give  absolute 
safety  and  precision  to  the  operation  of 
removing  passengers  and  crew,  a  Chicago 
inventor  provides  enormous  life  rafts 
which  normally  form  false  sides  of  the 
ship.  Each  raft,  of  hollow,  air-tight  con- 
struction, may  be  as  long  as  the  straight 
portion  of  the  vessel's  sides.  Socket  lugs 
on  the  ship  hold  the  lower  edge  of  the 
raft  below  the  water  line,  and  cables  bind 
the  upper  edge  to  the  deck  side.  Loosing 
these  cables  allows  the  whole  raft  to  fall 
outward  to  the  water's  surface,  its  buoy- 
ancy releasing  it  from  the  lower  lugs. 


TREES  AS  WIRELESS  ANTENNA 
SERVED  ARMY  WELL  IN  WAR 

How  radio  messages  from  European 
transmitting  stations,  and  from  ships  at 
sea.  were  received  by  the  U.  S.  Signal 
Corps  by  using  the  leaves  and  branches 
of  trees  as  antennx.  has  just  been  received. 
W  ith  this  natural  network,  not  only  was 
reliable  receiving  accomplished,  but  trans- 
mission over  short  distances  was  success- 
fully achieved.  The  only  preparation  made 
was  to  hang  an  insulated  wire  from  a 
spike  driven  into  the  tree  near  the  top, 
and  to  spread  below  a  sniall  wire  net.  the 
radio  equipment  being  connected  to  these 
terminals.  With  nature  thus  assisting, 
the  signal  corps  was  able  to  establish  a 
complete  chain  of  these  impromptu  radio 
stations  at  the  battle  front,  and  their  ex- 
treme convenience  and  invisibility  gave 
them  a  peculiar  value  for  army  work. 


MANY  USES  OF  ZINC  SHOWN  ^ 

IN  BIG  NEW  BUILDING 

To  demonstrate  the  structural  value  of 
the  metal,  an  eastern  concern  <lcaling  in 
zinc  has  put  that  commodity  to  remark- 
able uses  in  the  construction  and  decora- 
tion of  its  big  new  building  ifi  New  York 
City.  Flashing,  gutters,  and  all  other 
outside  work  arc  of  rolled  zinc.  En- 
trance and  vestibule  doors  arc  sheet  zinc 
rolled  on  wood,  while  knobs  and  locks 
are  of  zinc  plate,  and  hinges  arc  of  zinc 
composition.  Elevator  walls,  grilles, 
Hghting  fixtures  and  ornaments,  low-ten- 
sion electrical  equipment,  all  are  of  this 
easily  worked,  noncorrosive  metal.  This 


When  it  is  afloat,  hinged  side  walls  are 
raised  and  locked  in  position,  and  the 
passengers  transferred  by  means  of  lad- 
ders or  chutes.  Portholes,  corresi)onding 
to  those  in  the  ship,  penetrate  the  body  of 
the  raft,  but  arc  closed  by  slides  after 
launching.  Whether  wood  or  metal  is 
used  in  the  construction,  the  body  is  di- 
vided by  interior  partitions  into  compart- 
ments, and  provision  is  made  for  iticlud- 
ing  in  these  one  or  more  driving  motors, 
a  comi)lete  wireless  set,  and  various  sup- 
plies. .Another  feature  is  the  storage  of  a 
supply  of  life-saving  suits,  equipped  with 
rings  whereby  hel|)less  persons  can  be 
lowered  from  the  ship.  Rafts  of  great 
length  may  be  articulated. 


Building  Erected  in  New  York  City  for  a  Zinc  Concern, 
in  Which  Practically  All  Exposed  Metal  Work.  Inside 
and  Out,  Is  of  Zinc,  Demonstrating  the  Value  of  the 
Metal  for  Such  Purposes 


feature  extends  even  to  the  desk  and  of- 
fice fittings,  and  to  the  constituents  of 
paints  and  enamels  used. 


GThe  supfrintcndent  of  a  South  African 
<liamond  mine  is  using  the  X-ray  to  locate 
stojies  secreted  on.  or  in.  the  |)ersons  of 
the  native  workmen.  As  each  man  passes 
before  the  powerful  machine,  the  exam- 
iner looks  through  his  fluoroscope,  swing- 
ing it  rapidly  up  and  down,  taking  in  the 
entire  body  in  a  few  seconds. 
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ONE-ARMED  SOLDIER  OPERATES 
MOTION-PICTURE  MACHINE 

That  the  loss  of  the  right  arm  helow 
the  t"ll)o\v  is  no  handicap  in  operating  a 
motion-picture  machine  is  demonstrate*! 


LoB>  of  His  Right  Forearm  does  Not  Keep  This 
Soldier  from  Operating  a  Motion-Picture  Machine 

by  a  crippled  soldier  at  a  hospital  in 
Washington.  D.  C.  The  machine  is  motor- 
driven,  hut  the  operator,  with  an  artificial 
forearm,  finds  no  difficulty  in  threading 
the  film  and  making  all  adjustments. 


CHARGING  FACILITIES  PERMIT 
TOURING  IN  ELECTRICS  NOW 

Owners  of  electric  autos  in  Xew  York 
City  are  now  able  to  take  trips  as  far  as 
Boston,  Atlantic  City,  Philadelphia,  and 
Washington,  and  return,  without  the 
haunting  fear  of  running  short  of  "juice." 
A  complete  ^y^tem  of  battery-charging 
stations  has  been  estnl)lished  along  these 
routes  at  intervals  which  take  full  account 
of  the  limitations  of  electrics  as  to  miles 
per  charge.  For  the  benefit  of  electric- 
vehicle  operators,  booklets  have  been  pre- 
pared, givinj?  the  locations  of  these  facili- 
ties and  additional  useful  information. 


NEWFOUNDLAND'S  CAPITAL  CITY 

IS  CODFISH  HEADQUARTERS 

The  capital  city  of  the  Island  of  New- 
foundland, St.  John's,  is  the  world's 
greatest  coilfish  market.  On  the  famous 
Xewfoundland  banks,  which  extend  for 
about  300  miles  southeast  of  the  island, 
more  than  2(K).(HM).(:on  lb.  of  cod  are  taken 
.innually.  Much  of  the  catch  is  dried,  and 
warchotise  roofs  covered  with  fish  ex- 
posed for  that  purpose  are  a  common 
sight.  Cod-liver  oil  is  an  important  by- 
product. 


This  View  was  Taken  on  the  Roof  of  One  of  the  Great  Fisheries  Warehouses  of        5'''      .^t.  John's, 
Newfoundland,  and  Illustrates  the  Manner  in  Which  the  Greater  Part  of  the  Codfish 
Catch  is  Dried  Before  It  is  Packed  lor  Shipment 
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"Toward  dusk  a  liny  plam  rixes  out  of  a 
tnountain  rrtreat  Jar  hflotr.         .    In  it.t  single  seal  is 
htdden  a  henoKfifd,  helmeird  pilot.    Hts  whole  career  of 
crime  has  trained  him  to  take  desperate  chancfs.  and  now  in  one  of  the  Jastest  pursuit  planes  he 
has  gone  forth  to  try  a  new  game,  one  that  will  meet  the  demands  of  his  advenlurom,  reehless  nature.' ' 


/^REAT  BRITAIN'  is  not  a  visionary, 
imaginative  nation.  In  fact  it  is,  in 
the  prevalent  opinion  of  the  public,  stolid: 
and  yet  its  government  has  foreseen,  and 
taken  measures  to  forestall,  the  most  fan- 
tastic and  romantic  criminal  of  all  time — 
the  highwayman  of  the  air. 

Unadjusted  to  the  new  world  which  the 
war  made,  one  would  be  inclined  as  yet  to 
consider  an  aerial  robber  as  a  fictitious 
character.  The  Civil  Aerial  Trans{)ort 
Committee  of  Great  Britain  docs  not.  It 
regards  such  an  eventuality  as  certain, 
and,  on  its  recommendation.  England  has 
organized  a  strong  airplane  police  force. 
This  commitee  knows  that,  along  with 
giant  passenger  and  freight  airplanes  and 
airships,  will  come  aerial  highwaymen — 
"knights  of  the  road" — in  greater  numbers 
even  than  when  Dick  Turpin  and  his  gal- 
lant masked  horde  enlivened  the  post 
roads  of  merrie  England  by  nightly  pil- 
lage of  fat  travelers. 

Unless  the  world  in  general  equips  its 
law-enforcing  bodies  with  the  fastest  air- 
planes and  the  most  courageous  air 
policemen,  the  influx  of  transcontinental 
"Pullman"  planes  will  begin  an  era  of  the 
most  picturesque  crime  ever  known.  It  is 
not  difficult  to  see  why. 

There  are  on  the  market  today  single- 
seated,  high-speed  airplanes  that  can 
easily  make-  16.^  miles  an  hour,  and  there 
is  no  technical  expert  who  is  not  confident 
that  a  speed  f>f  2<M)  miles  per  hour  will 
soon  be  attained  by  such  light  machines. 
The'>e  will  be  the  vehicles  of  the  highway- 
men, for  from  them  no  passenger  nor 
freight  plane  may  hope  to  escape.  Ma- 
chines large  enotigh  to  carry  .^^  or  more 
passengers  and  several  tons  of  freight 
have  been  flown,  and  more  are  being  con- 
structe<l.  Their  maximum  speed  under 
present  conditions  cannot  excee«l  10() 
miles  per  hour.  Science  will  undoubtedly 
increase  their  speed,  but  when  it  doe>«  it 
will   increase  the  speed  of  the  smaller 


machine  in  a  like  ratio,  for  the  same  laws 
apply  to  both,  allowing  a  certain  rate  of 
speed  per  weight,  power,  and  resistance  to 
the  wind. 

Consider  the  situation  as  it  impends: 
The  "London  and  Calcutta  Express"  rolls 
out  of  its  station,  rises  slowly  and  flies 
eastward  across  Europe.  It  is  equipped 
with  four  great  engines,  any  two  of  which 
are  capable  of  maintaining  it  at  a  6()-mile 
speed.  It  stands,  when  at  rest,  15  ft.  from 
the  ground  and  from  tip  to  tip  it  is  over 
I'K)  ft.  long.  Within  its  fuselage  30 
passengers  are  resting  in  club  chairs,  the 
men  clustered  in  the  smoking  compart- 
ment near  the  rear,  the  women  sight-see- 
ing through  the  observation  windows  in 
front.  In  a  kitchenette,  porters  and  cooks 
prepare  luncheon.  When  night  comes. 
i)erths  will  come  down  from  the  ceiling 
and  out  of  the  walls. 

Above  the  fuselage,  in  a  glass-inclosed 
"wheel  room,"  sit  the  pilots,  mechani- 
cians, and  navigators. 

In  the  baggage  room  are  packages  of 
precious  freight — consignments  of  cur- 
rency, registered  mail,  jewels,  costly 
feathers,  silks,  all  classes  of  valuable 
freight  that  merchants,  bankers,  and 
wealthy  traders  are  at  this  moment  send- 
ing to  other  cities  on  airi)lane  trans})orts. 
Speed  is  important  in  heavily  financed 
trade,  and  dispatch  is  the  chief  value  of 
aerial  comnu'rce.  The  passengers  are  rich 
persons,  able  to  pay  the  high  tax  of  aerial 
travel. 

Toward  dusk  a  tiny  plane  rises  out  of 
a  mojintain  retreat  far  below.  It  is  no 
more  than  25  ft.  wide.  8  ft.  in  height, 
weighs  only  a  ton.  and  its  fuselage  is  l)ut 
l'>  ft.  long.  With  its  one  engine  it  travels 
165  miles  in  an  hour  and  climbs  lO.O(K)  ft. 
in  a  few  minutes.  In  its  single  seat  is 
hidden  a  begoggled.  helmeted  pilot.  His 
whole  career  of  crime  has  trained  him  to 
take  desperate  chance^,  and  now  in  one 
of  the  fastest  pursuit  planes  he  has  gone 
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forth  to  tr>'  a  new  game,  one  that  will 
meet  the  demands  of  his  adventurous, 
reckless  nature. 

In  a  few  minutes  he  has  risen  to  the 
10.U(K)-ft.  altitude  of  the  great  express 
plane.  He  circles  once  around  it  and 
sends  a  volley  of  machine-gun  bullets 
through  its  wings.  Flirting  close  to  the 
pilot's  cabin  he  motions  downward,  or,  if 
lie  has  taken  time  to  so  equip  himself,  he 
speaks  through  the  aerial  telephone  at  his 
side,  to  the  driver  of  the  victim  njachine, 
ordering  him  to  descend. 

W  hat  can  the  pilot  of  the  big  plane 
do:  He  may  decide  to  fight,  but  he 
knows  the  hopelessness  of  such  a  course, 
fur  the  faster,  nimbler  machine  can  rid- 
dle him  from  any  position,  escaping  re- 
turn fire  through  superior  power  of 
"stunting."  What  chance  has  he  to  loop 
the  loop  or  nose-dive  with  his  bulky  ma- 
chine, and  with  M)  passengers  within? 
He  may  summon  aid  through  the  wireless, 
but  it  will  come  too  late  in  this  mountain- 
f       ous,  deserted  region.  He  must  needs 


surrender  and  glide  down  to  the  spot  des- 
ignated by  his  captor. 

They  land,  and  the  highwayman,  cover- 
ing the  occupants  with  his  machine  gun 
or  his  revolver,  may  force  them  to  staiul 
in  the  traditional  manner,  hands  up,  while 
he  rifles  them  of  purses  and  jewelry. 
Then  he  may  keep  them  lined  up  while  he 
goes  through  the  registered  mail  and  the 
freight,  taking  what  is  of  value  to  him. 
Or  the  highwayman  may,  before  landing, 
force  the  captured  machine  to  accompany 
him  to  a  retreat  where  his  accomplices 
:  wait.  :.iul  the  i)illage  then  may  be  done  at 
leisure. 

It  sounds  fantastic,  but  what  item  of 
this  prospectus  can  be  refuted?  Certainly, 
the  days  of  transcontinetital  travel  arc 
here.  I'assenger  lines  are  now  in  opera- 
tion between  Lonilon  and  Paris,  travel- 
ing on  regular  schedule,  e.xactly  as  the 
m.-iil  service  between  New  York  and 
Washington  operates  through  the  air. 
Loudon,  i'aris,  Berlin  are  excited  over 
the  incorporation  of  huge  companies  for 
passenger  and  freight  >ervice.  and  solid 
jjlans  are  being  lai<l  by  shrewd  caj)italists. 
<lermany  is  operating  two  regular  mail 
lines. 

f'.ritish  planes  have  flown  twice  to 
ln«lia  via  Kgypt  and  returned. 

The  cost  is  high  but  not  prohibi- 
live.  Iteing  tignrc<l.  according  to 
the  hitest  estimates,  at  about 
C)3  cents  a  mile.  This 
includes  ijasoline. 


L   m 

"Again^  such  behemoths  of  the  skies  our  highwayman,  working  singly,  would  haiv  smalt  chanct 

atr  craft  and  stranding;  il  on  some 
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oil,  pilot's  salary,  mechanics'  wages,  over- 
head charges,  interest  on  investment,  and 
depreciation,  and  is  for  Hights  under  3<K) 
miles.  The  fare  from  London  to  Calcutta, 
or  from  Bqston  to  Panama,  for  instance, 
could,  it  is  estimated,  be  brought  down  to 
approximately  50  cents  per  mile,  due  to 
thf  fconomies  of  longer  flights.  Passage 
will  be  open  to  the  wealthy  and  to  per- 
son'^ to  whom  time  means  much.  Money, 
important  clocuments.  and  especially  large 
?hi|)ments  of  stocks  and  bontls,  will  be 
transported  in  these  flying  ships  in  vast 
quantities — and  all  are  tempting  to  the 
hicrhwayman. 

To  those  who  may  yet  doubt,  if  such 
there  be,  it  is  well  to  quote  the  great 
Italian  aerial  inventor,  Caproni,  who  says: 
"The  day  is  almost  here  when  the  sky 
will  be  i)lowe<l  with  majestic  trans- 
aerial  liners  carrying  a  hundred  or  more 
passengers,  with  sleeping  cabins,  dining 
and  reading  rooms,  and  all  other  desirable 
arrangements  that  go  to  make  a  long 
journey  pleasant.  Such  airplanes  will  be 
of  enormous  dimensions  and  as  safe  and 
stable  as  the  largest  transatlantic  liner. 
At  present  machines  are  built  capable  of 
carrying  a  score  of  passengers  in  a  closed 
cabin.  Those  large  oir  liners  will  be  es- 
l>ecially  used  for  intercontinental  flights. 
To  them  neither  b.id  weather  nor  contrary 
wind?  will  be  obstacles." 

The  airship  of  the  Zeppelin  type  will 
also  be  usc<l  on  long  journeys,  it  is  be- 
lieved.    At   present   the   best   of  them, 
Hritish  gas  bags,  have  stayed  up  nine  days 
and  traveled  at  the  rate  of  it) 
miles  an  hour.    .A  noted 
J'iii,'li*;h  aerial 


authority,  and  a  conservative  business 
man,  states  that  airships  of  10.(KX),00()-cu.- 
ft.  capacity,  capable  of  flying  5,(KK)  miles, 
of  carrying  2,000  passengers  or  150  tons 
of  freight,  could  tly  from  England  to 
America  in  40  hours  and  make  a  profit  of 
$150  on  each  of  the  passengers.  The  ini- 
tial cost  of  such  a  leviathan  of  the  air 
would  be  over  $1,000,000.  he  states. 

.'\gainst  such  behemoths  of  the  skies, 
as  prophesied  by  these  two  authorities, 
our  highwayman,  working  singly,  would 
have  small  chance  of  success,  although  he 
might  be  able  to  bring  a  dirigible  down  in 
flames  with  e.xplosive  bullets.  What, 
however,  is  to  prevent  a  fleet  of  robber 
planes  from  overtaking  such  an  air  craft 
and  stranding  it  on  some  deserted  coast 
or  island?  ^I organ,  the  buccaneer,  lived 
before  his  time. 

The  democracies  of  the  world,  it  is  safe 
to  say,  will  provide  ample  means  of  pro- 
tection against  such  catastrophes.  Police 
planes,  much  on  the  order  of  those  now 
in  operation  in  Great  Britain  against 
smugglers  an<l  fugitives  from  justice,  will 
be  provided  for  use  all  over  the  world, 
and  we  shall  see  the  day  when  the  air  is  as 
fully  patrolled  by  silver  stars  of  authority 
as  are  the  streets  of  our  cities  now,  where 
the  law-enforcing  policeman  takes  his 
methodical  way. 

CThe  Boy  Scouts  of  America  are  setting 
out  upon  a  campaign  for  a  million  asso- 
ciate members,  the  drive  opening  with  a 
presidential  proclamation  making  June  8 
to  14  "Boy  Scout  Week."  This  organiza- 
tion h.is  a  prc-i.iit  meini)tr>hip  of  more 
than  47^',lKK>,  of  wliich  imly  J5()  executives 
receive  any  compensation.  It  has  now 
.ndopled  the  new  slogan.  "The  war  is  over, 
luit  our  work  is  not  I" 
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LOCOMOTIVE  SPARK  ARRESTER 

REDUCES  FIRE  CLAIMS 

Many  states  now  require  the  use  of 
spark  arresters  on  locomotives,  and,  in 
any  event,  the  considerable  item  of  dam- 


The  Horixontal  Vanci  of  the  Spark  Arrester  may  be  Seen  Juit  in  Front 
of  the  Damper,  Which  Is  of  the  Single  Type  at  the  Left,  and  Multiple  Type 
at  the   Right.    Part  of  the    Smolce-Box  Netting  Is  Also  Visible,  and  the 
Inclined  Section  of  the  Table  Plate  on  the  Far  Side 


ape  claims  against  railroads  for  fires  set  l)y 
engines  calls  for  relief  measures.  .\n  east- 
ern railroad  has  equipped  500  of  its  loco- 
motives with  a  form  of  sjiark  arrester  de- 
vised by  its  superintendctit  of  motive 
power,  with  very  satisfactory  results.  A 
slotted  breaker  plate  with  angular  vanes, 
located  between  the  damper  and  the  net- 
ting of  the  smoke  box.  l)reaks  up  and  de- 
flects tlownward  the  larger  sparks  before 
they  strike  the  latter.  This  netting,  a 
screen  of  'Yw  by  -'i-in.  mesh,  is  mounted  in 
sections,  for  accessibility.  The  diaphragm 
table  plate,  under  the  stack,  has  inclined 
side  sections  attached  to  the  sides  of  the 
smoke  box.  the  horizontal  center  portion 
l)eing  perforated  with  '.t.-in.  holes.  Tlii> 
helps  entrain  the  gases,  and  sifts  accumu- 
lated particles  to  the  bottom,  where  the 
draft  carries  them  awav. 


FLEXIBLE  SHAFT  COUPLINGS 

MADE  OF  WOVEN  FABRIC 

The  ordinary  form  of  universal  joint 
has  found  a  competitor  for  many  of  its 
applications,  in  a  new  flexible  shaft  cou- 

  pling  made  of  fabric.  This 

device,  of  English  origin, 
comprises  a  series  of 
laminations  of  cotton 
cloth,  between  a  pair  of 
tripod  spiders  on  the 
ends  of  the  shafts.  The 
legs  of  the  opposite  spi- 
ders are  not  in  line,  but 
60"  apart,  so  that  the 
power  is  transmitted 
through  six  sectors  of 
fabric  which  intervene 
between  the  spider  bolts. 
The  fabric  disks  are  laid 
with  their  warp-thread 
lines  at  different  angles, 
to  equalize  the  resiliency 
at  all  points  of  the  circle, 
elasticitv  are  varied  bv 


I-"lexibility  and 
using  special  shapes  of  fabric,  laid  straight 
or  biased. 


HURRICANES  TO  BE  DETECTED 

BY  NEW  FLORIDA  STATION 

The  states  along  the  Culf  of  Mexico  are 
to  receive  more  prompt  warnings  of 
W'e-'t  Tndi;;n  htirricanes  as  a  result  of  the 
establishment  of  a  special  meteorological 
station  at  I'ort  Myers,  Fl;».  And  with 
the  return  of  the  meteorolng'c.d  experts 
frnni  France  it  his  been  found  possible  to 
ree-tnblish  the  We-^t  Indian  service  of  the 
Weit'ier  Pureau.  Both  of  these  activities 
It^vr  become  essential  with  the  expansion 
of  the  .American  merchant  m  irine  an<l  the 
cxtn'cted  prowth  of  trade  with  the  islatuls 
::-r<\  with  Fouth  America. 


WOOL-BALING  PRESS  WORKS 
AS  SHEEP  ARE  SHEARED 

Some  of  the  wool  growers  in  Australia 
and  in  our  own  western  states  are  using  a 
wooden  press  which  enables  them  to  bale 

the    wool   as  the  

sheep  are  sheared. 
The  press  is  ft. 
6  in.  by  4  ft.  7  in. 
and  stands  12  ft. 
high:  but  as  the 
receiving  box 
turns  down  on 
hinges,  all  filling 
is  done  from  the 
tloor  and  no  stag- 
ing is  needed.  A 
wire  rope,  work- 
ing Over  sheaves 
at  the  top,  is 
w  o  u  n  d  upon  a 
tapered  drum,  or 
fusee,  so  that  the 
levernge  increases 

as    the    bule  be-  

comes  compressed. 

.\  catch  insirintly  releases  the  side  of  the 
lower  box  for  the  removal  of  the  pressed 
and  corded  bale,  which  contains  .'iO  to  75 
l)er  cent  more  wf»ol  in  a  given  sjiace  than 
with  the  former  method  of  trampling  it 
into  bags. 
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On  This  Secret  Battle  Map  of  the  Western  Front  One  of  General  PerihinK't  Trusted  Aids  Pormerlv  Showed 
Hit  Chief  the  Daily  Changes  in  the  Lone  Battle  Line  by  the  Use  of  Colored  Pins  and  Tags.    The  Map  may 
Now  be  Consulted  at  the  National  Museum.  Where  It  Offers  an  Exact  Representation  of  the  Military  Situa- 
tion at  the  Hour  of  the  Armistice 


PERSHING'S  SECRET  BATTLE 

MAP  IN  NATIONAL  MUSEUM 

As  a  result  of  a  siiRpcstion  from  Gen- 
eral Pershing  himself,  there  is  now  on  dis- 
play in  the  National  Museum  at  Wash- 
ington. I).  C,  the  great  hattle  map  that 
formerly  hunp  in  a  closely  guarded  room 
of  the  American  (i.  H.  Q..  at  Chaumont. 
France.  Here,  during  .America's  par- 
ticipation m  the  active  fighting,  a  member 
of  the  general  staff  recorde<l  each  day 
the  changes  in  the  battle  line,  the  location 
of  every  <li vision,  and  the  limits  of  every 
army  sector.  X'aricolored  pins  and  tags 
were  used,  enabling  fleneral  Pet'^^bing  to 
nccpiaint  him-ielf  almost  at  a  glance  with 
conditioirs  along  the  western  front.  As 
the  map  stands  now.  it  represents  the 
exact  military  situation  at  the  hour  of  the 
armistice.  Just  as  it  was  once  of  inesti- 
mable value  to  the  military  chieftains,  so 
with  the  coming  of  peace  it  is  considered 
priceless  by  the  historians  who  will  some 
day  analyze  and  describe  the  last  cam- 
paigns of  the  greatest  of  all  wars. 


FOREIGN  TAR  MAKERS  EMPLOY 

CONTINUOUS  DISTILLATION 

Manufacturers  engage*!  in  the  distilla- 
tion of  tar  have  previously  been  <leterred 
from  a  general  use  of  continuously  acting 
stills  by  the  complicated  nature  of  the  ap- 
paratus and  the  practical  difficulties  of  op- 
eration. A  sali-ifactory  apparatus  of  this 
tyjie  is  now  used  by  130  plants  in  England. 
Australia,  r.nd  Japan,  however,  and  is  con- 
sequently being  carefully  considered  by 
many  Americ;>n  producers.  The  new  proc- 
ess is  automatic,  each  protluct  ot  the 
"fractional"  |)rocess  coming  over  in  uni- 
form quality,  and  the  pitch  being  dis- 
charged without  interruption.  The  little 
attention  required  is  easily  given  by  an 
unskilled  workman  after  a  day's  training. 
The  plant  takes  less  space  and  costs  le>>s 
than  the  old  apparatus. 


€1  .'\  mock  chase  and  "arrest"  were  staged 
by  members  of  \'ew  York  City's  aerial  po- 
lice force  during  the  recent  aeronautical 
convention  at  Atlantic  City. 


Digitized  by  Google 


BURNING  OIL  AND  EXPLODING  TANKS  WORK  HAVOC 


The  Big  Oil  Fire,  at  Phoenix.  Ari- 
zona, was  Just  Getting  under  Way 
When  This  Piclure  was  Taken,  the 
Fire  Department  Opcninif  ItsAt'.ack 
with  the  Jet  Dimly  Seen  at  the  Left 


One  of  the  Rig  Tank  Motor  Trucki 
was  at  a  Filling  Sta'ion  When  the 
Fire   Broke   Gut.    and  had  to  be 
Abandoned  to  Its  Fate 


The  Small  Oil  Drums  in  the 
Center  of  the  Picture  were 
Constantly  Flying  About,  as 
the  ContentH  of  One  after 
Another  Exploded,  Making 
Even  Pictiyrc  Taking  Haz- 
ardous Work 


Two  Minutes  After  This  View  was  Taken. 

Gasoline  Tank  Exploded,  Setting  Fire  ti,   ,,.„^^  - 

Which  the  Fire  liepartment  is  Here  Trying  to  Protect 


r 
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DURING  HALF- MILLION -DOLLAR  FIRE  IN  ARIZONA 


The  Devastation  Was  Practi- 
cally Complcic,  and  Half  a 
Million  Dollars  had  Burned  Up. 
WhenThis  View  wasTakenof  the 
Wrecked  Tank  Cars  andthe  Vast. 
Smothering  Pall  of  Black  Smoke 


This  Is  the  Half  of  the  Big  Gasoline  Tank  That  Wrnt  South.  DarnaKinK 
an  Automobile  and  Burning  Off  lis  Top.  The  Entire  Oil  Pl.ini  was 
Demolished  by  the  Fire  and  Explonions.  Which  Occurred  on  April  IS 
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SPEEDY  LITTLE  RACING  CAR 
MADE  OF  AIRPLANE  PARTS 

A  diminutive,  but  exceedingly  active, 
automol)ilc.  nuxlclcd  after  a  racing  car. 


has  been 
a  r  ni  y  otVi 
ern  flyinu: 
plan  e 
of  the 
i\u<\  tires 
e  q  u  i  p 
shield 
p  1  .'i  n  e  . 


Imilt    i)y    an  ingenious 
cer  stationed  at  an  cast- 
tield.    .\  collect i(»ti  of  air- 
parts  I'urnislied  nuicli 
material,    the  wlu-cl^" 
l»einfj   stand.ird  plane 
nuMit    anrl    the  wind- 
frf)ni  a   He  llaviland 
I  h  r    1  u  o-c\  linder 


Small  Racing  Car  with  Standard  Airplane  Wheelsand 
Tirei  and  a  Two-Cylinder   Motorcycle  Enijine: 
The  Fuel  Tank  Hold»  Five  Gallons  of  Gasoline 


engine  properly  belongs  to  a  motorcycle, 

and  develops  20  hp.  The  car's  limit  is 
70  miles  an  hour,  and  five  gallons  of  gas- 
oline, its  tank  capacity,  is  said  to  be  suffi- 
ciqnt  for  a  consideraf)Ie  mileage. 


UNUSUAL  ONE-PIECE  LENGTHS 

OF  HEAVY  ELECTRIC  CABLE 

.\n  armored,  two-conductor  electric 
cable,  in  one  piece,  30  miles  lotig  and 
\veij;hing  more  than  *4 13,000  lb.,  might  be 
expected  to  present  some  manufacturing 
pr(d)lcms;  yet  such  a  cable  is  now  being 
made  by  an  eastern  firm  for  the  I'.  S. 
Coast  (iuanl.  .After  the  two  conductors 
are  twisted  together  with  paraOined  jute 
tillers,  armored  with  Xo.  6  gal v.anized  iron, 
and  coated  witli  jute  and  asphalt,  the  out- 
.••ide  diameter  is  a  little  over  1 ' in.  An 
even  greater  length  is  required  in  a  sin- 
:;le-conduelor.  1-iii.  cable  of  similar  type, 
ordered  by  the  Philippine  government, 
which  is  being  made  in  four  50-mile 
lenj^ths,  weighing  210,000  lb.  each. 


TOWN   FEATURES  WATER  FIGHT  ON  JULY  FOURTH 


In  the  mountain  town  of  Ouray,  Col., 
they  celebrate  I'ourth  of  July  with  water 


edges  defeat,  anfl  the  successful  contest- 
ants shout  a  lon<l  "Ouray  I"  Sometimes 
it  takes  over  an  hour  to 
reach  a  decision. 


C  Despite  the  reported 
unrest  in  Mgyj>t,  cncour- 
agiiiir  business  stability 
is  indicated  by  a  recent 
request  for  more  Ameri- 
c  .(  n  autonH)biles,  for 
which  pa>  ment  is  prom- 
ised on  the  fl.iy  the  ship- 
ment leaves  the  factory. 


Regulation  Fire  Hose  and  Nor- 
zles  are  IJsed  in  the  Water  Bat- 
tles w^th  Which  This  Mountain 
Town  Celebrates  July  Fourth 

i  11  -  t  e  a  d  of  fin  works. 
".'scrub"  teams,  of  ojipos- 
ing  volunteers  arm  tluMii- 
».elves  with  tire  ho-e  r»t 
regulation  size.  ;ind  iii»tn- 
bard  each  other  wi:li  lot- 
rents  (if  icy  w.iter.  f'lrced 
frntn  I  he  cily  hydrants 
at  140-ll>.  i>ressnre.  The 
tenm  which  fin;illy  aliaii- 
flons  its  ho^c  nozzle  and 
takes  to  flight  ackriowl- 


The  Innocent  BysLSnders  Are  in  Their  Usual  Positions  of  DanKcr  as  the 
Water  Flies  in  Furious  Combat,  but  No  Casualties  Result,  or  Colds  Eilhei 
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The  Waterproof  TNent.  ormally  Folded  on  Top  of  the  Car,  is 
Seen  Here  Spread  to  Its  Full  20  Feet,  with  the  Car  Body  for  • 
Center  Pole  and  a  Dividing  Partition  between  "Bedroom"  and 

"Dining  Roon-." 


The  "Kitchen"  is  Seen  in  the  Left  View,  with  the  Pour-Burner  Gasoline  Stove  in  Operation.    Folding  Table 
and  Stool  and  Plenty  of  Utensils  Add  to  "Cookie's"  Comfort.    Convenient  Storage  Closets  for 
Food  and  Medical  Supplies  Are  Apparent  above  the  Running  Board  at  the  Right 


LIVING  QUARTERS  FOR  FIVE 
IN  AUTO  FOR  FIELD  WORK 

A  remarkable  autoniohilc,  providinj? 
living  quarters  in  almost  every  sense  of 
the  word  for  a  party  of  five,  lias  been  pre- 
sented to  the  American  Committee  for 
Devastated  France  by  a  Rhode  IslanrI 
man.  The  body  is  built  like  a  rear-door 
fcus.  A  waterproof  tent,  folded  oji  top  of 
the  car,  spreads  out  to  20  by  14  ft.,  anrl 
needs  no  guy  ropes.  Four  cots,  bedding, 
five  stools,  and  personal  effects  are  car- 
ried on  a  two-wheel  trailer.  One  sleeps 
in  the  car.  his  bedding  being  stored  un- 
der a  long  seat  at  one  side.  A  folding 
table  takes  care  of  "mess."  Pantry  and 
medical  cabinets  occupy  one  running 
board,  with  supplies  packed  in  dust-proof 
tins  and  bags.  On  the  other  running  bonrrl 
are  a  folding  four-burner  gasoline  stove 
and  the  tinware  cupboard.  Special  fix- 
tures accommodate  tools  and  utensils  of 
various  kinds. 


LOOSE  BALLS  IN  SPARK  PLUG 
KEEP  CARBON  AWAY 


feature  of  actual 


Of  the  making  of  spark  plugs  there  w  ill 
be  no  end  so  long  as  each  new  model 
can  lay  claim  to  some 
improvement.  One  that 
cleans  itself  of  carbon, 
invented  by  an  Ohio 
man,  has  a  series  of 
rough-surfaced  balls 
lying  in  the  annular 
chamber  between  the 
metal  sleeve  and  the 
porcelain  bushing.  Sup- 
ported by  flanges  on 
sleeve  and  bushing, 
these  balls  are  kept  in 
more  or  less  constant 
motion  by  the  explo- 
sions and  vibration  of 
the  engine,  thus  cutting 
away  the  carbon  as  fast 
as  it  is  formed. 
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ELECTRIC  SIREN  REPLACES 
ARMY  BUGLE 

In  a  government  military  construction 
center  in  the  W  est  the  j;reat  number  of 
workmen   employed   has   resulted   in  a 


Shrieks  from  This  Electrically  Driven  Siren  Whistle 
Call  Soldier- Mechan  icB  to  Their  Work  in  the 
Shops  at  a  Government  Aviation  Field 

gradual  discarding  of  several  traditional 
army  practices.  The  sul)stitution  of  the 
siren  for  the  hngle  is  typical.  The  siren 
in  the  illustration,  driven  by  a  2'-j-hp. 
Ji'otor,  is  use<l  at  an  aviaiion  field  to  call 
the  men  to  work  in  the  morning  and 
afternoon,  when  its  shrieks  can  he  heard 
fr»r  miles  about  the  c«>untry?ide. 


TWO  UNCOMBINING  SUBSTANCES 

FOUND  IN  PROTOPLASM 

During  the  last  60  years  the  biologist"; 
have  devf)ted  much  time  to  the  study  of 
protoplasm,  the  grayish.  Minitluid  niattt  r 
held  to  be  the  physical  basis  for  all  ani- 
mal and  vegetable  life.  They  have  learned 
much,  but  much  remains  a  mystery.  In- 
terest is  consequently  aroused  by  the  an- 
nouticement  frtun  a  prominent  biologist 
that  the  all-important  substance  is  chiefly 
formed  of  two  components  which  do  not 
unite  chemically,  but  mis  with  each  other 
in  finely  divide<l  form.  This  same  scien- 
tist may  be  remembered  as  the  experi- 
menter who  hastened  nature's  slow  jiroc- 
ess  of  evolution  by  injections  into  the 
ovaries  of  certain  plants.    L'sing,  among 


other  agents,  a  weak  solution  of  stimu- 
lating mineral  salts,  he  is  said  to  have 
charged  the  cells  before  fertilization  so 
that  the  new  life  later  developed  from  the 
cells  so  treated  appeared  as  a  different 
form  of  species. 


AIR-OPERATED  CONTROL 

FOR  WATER-TANK  FEED 

To  control  automatically  the  supply  of 
water  i)umped  lo  a  storage  tank,  as  com- 
monly used  at  country  places,  an  English 
system  tlepends  upon  air  pressure  to  close 
the  motor  switch.  On  the  supply  pipe  at 
the  pump  is  an  air  chamber,  equipped 
'.viih  a  special  switch.  The  closed  storage 
tank  has  a  small  air  vent.  A  full  head  of 
water  in  the  tank  maintains  suflicient 
pressure  in  the  air  chamber  to  keep  the 
switch  open.  At  a  certain  low  point,  how- 
ever, pressure  is  so  reduced  that  the 
switch  closes  and  the  i)ump  starts.  A  re- 
lay is  used  in  heavy  installations. 


HANDLES  OF  "MEDICAL  COIL" 

CARRY  WHOLE  EQUIPMENT 

.\  common  flash-light  dry  battery  in  its 
tnl)ular  nutal  case  forms  one  handle  of  a 
novel  form  of  "medical  coil,"  or  electro- 
therapeutic  set,  now  on  the  market.  A 
similar  metal  tul)e.  forming  the  other  han- 
«lle,  contains  the  induction  coil  with  its 
interrupter.  The  instrument  is  completed 
by  the  flexible  cord  that  connects  the  two 
parts.  .\  socket  in  the  battery  handle  re- 
reives  the  stem  of  a  sponge  applicator  if 
desirc<l,  and  a  switch  is  provided  to  divert 
the  current  from  the  tube  to  the  sponge. 


The  Two  Left.Hand  Views  Show  How  Battery  and 
Coil  are  Contained  in  Two  Handles.  The  Set  is 
Seen  in  Use  at  the  Right,  with  Sponge  Applicator 


\  core  tube  sliding  in  the  coil  regulates 
the  current  strength. 
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THE  PERISCOPE  BECOMES  AN  EVERYDAY  UTILITY 


There  need  Be  No 
Thought  of  Wir  When 
Anyone  Says  "Peri- 
scope" Nowadays.  Here 
Is  a  Trolley-Car  Motor- 
man  Looking  through 
One.  Conveniently 
Mounted  on  the  Front 
Platform,  to  See  if  All 
the  Pansengers  Are  On  ^ 


For  Watching  a  Baseball  Game 
without  Paying  Admission, 
These  Boys  FinJ  a  Trench  Peri- 
scope Belter  thiin  a  Knot  Hole; 
and  Besides,  It  Has  an  Excite- 
ment All  lis  Own 


Submarines  Are  No  Longer  the  Only  Kind  o 
Boats  Armed  with  Periscopes,  for  This  Motor- 
boat   Owner   Finds  His  Very  Useful  While 
Steering  in  a   Narrow  Stream    or  Crowded 
Harbor 


This  Railroad-CrossinK  Flagman  reed  Not  Even  Step 
Out  of  His  Door  to  Keep  Track  of  the  Trains  Th.it 
Pats.    Because   the   Periscope,    ProjectinK    from  M.s 
Window,  Gives  Him  a  Full  View  of  \\t  Ro.i.l 
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SILO  BLOCKS  OF  CONCRETE 
MAKE  GOOD  BRIDGE  ARCH 

Because  coiicrtte  silo  blocks  are  curved, 
it  occurred  to  a  rural  contractor  in  Mich- 
igan that  they  shouM  make  excellent  arch 
units  for  small  bridjrc«;.  The  application 
of  this  idea  proved  both  jiractical  and  ar- 
tistic. After  buildinji  up  the  arch  rinp 
with  the  blocks,  side  walls  are  cast  in 


that  it  can  be  drawn  about,  as  desired.  It 
is  a  4-k\\-.,  6()  to  100-volt  outfit,  and  sup- 
plies power  for  two  large  drills. 


That  a  Bridge  Made  of  Concrete  Silo  Blocki  Is  Artistic  as  Well  as  Sub- 
stantial is   Revealed  by  This  Picture  of  Such  a  Structure  in 
Michigan.   The  Posts  and  Rails  Are  Also  of  Concrete 

monolithic  concrete,  and  posts  and  rails 
erected  of  the  same  material.  l"or  making 
the  curved  blocks,  he  uses  a  machine  of 
liis  own  design,  in  which  ihc  sides  of  the 
mold  are  o]>erated  by  a  treadle. 


PORTABLE  GENERATING  PLANT 
DRIVES  STUMP  DRILLS 

A  portable  generating  plant  of  recent 
design   Ijas   been   used   to  excellent  ad- 


Portablc  Generating  Plant  Used  in  Georgia  Fields  to  Bore  Stuinpa  for 
Dynamite  Charges:  With  These  Power.Driven  Drills  the  Men 
Do  Many  Times  the  Work  They  can  by  Hand 


SIGNS  MAKE  MOTORING  EASY 

ON  TRUNK  HIGHWAYS 

Wisconsin's  .^.(X)0-mile  trunk  highway 
system,  reaching  nearly  ever\'  important 
city  and  village.  is 
marked  so  thoroughly 
that  strangers  often  mo- 
tor from  one  end  of  the 
state  to  the  other  with- 
out making  a  single  in- 
quir\'  about  roads  or 
directions.  Incidentally 
the  new  system  appeared 
quite  dramatically,  not 
long  ago.  when  the  old 
inadequate  signs  were 
replaced  by  the  new 
standardized  markings 
during  a  single  week. 
The  success  of  the  sys- 
tem is  attributed  to  the 
rather  unusual  idea  of 
giving  an  official  number 
to  each  of  the  68  routes  throughout  the 
state,  as.  for  examjjle.  on  Koute  Xo.  10. 
which  connects  Hcloit.  Madison,  and  Du- 
luth,  the  numbered  sign  a])pears  at  inter- 
vals en  route,  and  on  connecting  streets 
in  cities  and  villages.  In  this  way.  know- 
ing the  number  of  the  route  he  is  to  take, 
the  tourist  simi>ly  follows  his  number  to 
his  destination.  Despite  its  present  effi- 
ciency, however.  a<lditions  to  the  system 
are  contcm])lated.    Other  signs  will  give 

    tlirections  and  distances 

to  all  important  cities  in 
or  near  the  state;  wood- 
en "milestones'*  will  en- 
able a  traveler  to  report 
definitely  a  bad  stretch 
of  road:  boards  at  the 
botnidaries  of  each  pa- 
trol section  will  an- 
nounce the  name  and  ad- 
dress of  the  responsible 
patrolmen,  and  at  t  h  e 
county  lines,  the  name 
and  address  of  the 
county  commissioner. 


vantage  by  a  (ieorgia  concern  for  oper-  - 
ating  drills  with  which  old  stumps  in 
turpentine  fields  are  bored  for  dynamite 
charges.  The  plant  is  driven  by  an  in- 
ternal-combustion engine,  the  whole 
equipment  being  mounted  on  a  wagon  so 


C  Possibility  of  a  Ger- 
man trade  revival  to  anything  like  pre- 
war magnitude  recently  received  another 
setback  when  the  .American  govemment 
purchased  outright  the  piers  of  the  old 
I  lamburg- American  line  at  Hoboken, 
New  Jersey. 
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The  Germtn  Locomotive  Seen  at  the  Lefi.  and  the 
American  Model  at  the  Right  are  Now  being  Used  by 
Students  at  the  American  Army  University  in  France 

AMERICAN  ARMY  UNIVERSITY 
BUILT  ON  USUAL  BIG  SCALE 

The  American  Army  University  at 
Bcaune.  France,  another  of  the  A.  E.  F.'s 
large-scale  achievements,  was  mentioned 
in  Popular  Mechanics  Majjazine  for  May, 
1919,  as  the  most  striking  feature  of  the 
army's  educational  propfram.  Recent  ma- 
terial additions  have  again  made  it  worthy 
of  comment.  To  the  buildings  of  the  old 
American  base  hospital  have  now  been 
added  row  after  row  of  barracks, 
halls,  recitation  rooms,  laboratories, 
rooms,  and  offices.  A  model  bakery 
out  big  "homemade"  loaves  of  bread  for 
the  student-soldiers;  a  model  laundry 
keeps  their  clothes  clean.  Throughout 
the  square  mile  covered  by  the  school 
have  gone  macadamized  roads,  wires  for 
electric  light  antl  telephone  communica- 
tion, and  lailroad  switches  from  the  main 
line  to  the  many  machine  shops.  The 
whole  big  task  has  been  done  with  the 
quiet  thoroughness  which  the  folks  in 
America  have  come  to  expect  of  their 
army  in  France. 


This  Is  a  Bit  of  the  "Campus"  of  the  American  Army 
University  at  Beaune,  France,  Showing  a  Few  of  the 
Many    Substantial    Tile-.in<i -Concrete  Classruums 

LOAN  TOTALS  REGISTERED 

ON  BIG  ADDING  MACHINE 

(  )iic  the    rU-\  I- i"(.'>t    nf    the  many 

scheme;  n>e<l  to  Milverli^e  the  \'ictory 
Liberty  h>rin  was  the  monster  adding 
machine  which  ti>ti-(|  in  tr(»nt  of  De- 
troit's cily  h.ill  during  the  campaign. 
Thou*iaiiih  gal  in  red  each  d.iy  to  see  the 
24-hours'  balance  appear  on  the  10' ^-ft. 
ledger  page,  while  the  dials  in  front  of  the 
machine  registered  the  total  subscription. 
The  machine  was  ma«le  chiefly  of  woo<l. 
and  measured  34  by  22  ft.  in  plan,  with 
a  height  of  30' 'j  feet.  Four  searchlights 
provided  illumination  at  night. 


mess 
work 
turns 


C.\  coal  yard  with  a  storage  capacity  of 
30.000  ton.s.  intended  for  various  Federal 
departments  and  buildings,  is  now  oper- 
ated by  the  government  in  the  cily  of 
Washington. 


Thia  Mammoth  Adding  Machine  Announced  Each 
Day    Detroit's  Total   Subscription  to  the  Victory 
Liberty  Loan.  The  J  edger  Page  Itself  Is  More  Than 
10  Feet  High 
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SMALL,  LIGHT  HAND  LOOM  IS  BOON  TO  INVALIDS 


Tnvalids  Find  Pleasant  Occupation  with  This  Small 
Hand  Loom.  The  Warp  Threads  are  Kept  Taut  by 
beine  Stretched  from  a  Bedpost  to  the  User's  Waist 


Weaving,  oldest  of  useful  arts,  com- 
mends itself  to  the  inexperienced  for  the 
simplicity  of  its  processes.  A  hand  loom 
so  small  that  it  may  be  carried  in  a  hand 
bag,  yet  capable  of  weaving  excellent 
belts,  bags,  cravats,  trimmings,  etc.,  is 
now  in  use  at  an  eastern  sanitarium, 
where  patients  unable  to  leave  their  beds 
can  readily  use  it.  The  heddle  is  7^'*  in- 
high  and  in.  witle.  and  the  shuttle  6 
in.  long.  One  end  of  the  wnrp  thread.s 
is  fastened  to  a  bedpost  or  other  fixture, 
the  opposite  end  being  tied  around  the 
user's  waist,  and  thus  easily  kept  taut- 
Alternate  warp  thrca<ls  are  passed  through 
eyes  in  the  needle  in  the  usual  manner. 
A  wood  roller  at  the  weaver's  end  gathers 
the  woven  fabric. 


COAL  PUMPED  FROM  RIVER  IN  FORM  OF  PEBBLES 


mixed  with  mud,  rocks,  an«I 
sand.  The  conglomerate  is 
automatically  dunipc<l  into 
a  sifting  tlrum,  which  segre- 
gates and  rejects  the^c  im- 
purities. I  he  coal,  of  very 
gootl  quality,  is  then  shov- 
eled onto  barges  which  lie 
alongside  the  dredge  boats. 
1  he  cleanliness  of  this  form 
of  mining  is  a  feature  that 


SKtins  Drum  on  the  DredKC 
Boat,  Which  Receive*  the  Kiver 
Coal  from  the  Pump  and  Sep- 
arates It  from  the  Mud,  Sand, 
and  Slones 

Coal  in  the  I'urni  of 
>month.  routulc<l  pebbles 
ha»;  been  discovered  in 
large  fkposits  in  the  bed 
of  t  h  c  Su-quehnnnn 
Kiver.  where  it  flows 
;ilotig  the  base  '>f  Mon- 
tour Kidge  in  '.'-nn-vl- 
vania.  Hydraulic  dredges 
are  being  used  for  the 
i>])eration  of  mining  it, 
the  buckets  bringing  up  the  little  carbon 
lumps   free   from   dust,   of  course,  but 


This  Load  of  Coal.  Which  has  Just  been  Damped  into  the  Barce.  Gives 
an  Idea  of  the  Form  This  Curious  River  Product  Takes.    It  Is  Like  a  Mats 
of  Rounded  Pebbles,  and,  of  Course.  Quite  Cluin 

appeals  to  the  workers,  contrastinjj 
strongly  with  other  operations  in  the  state. 
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Exposed  at  the  Left  Are  the  Contents  and  Parts  of  One  of  the  "Mav-Day"  Bombs.  Mailed  in  New  York 
under  the  Counterfeit  Wrapper  Reproduced  at  the  Right,  but  Stopped  by  the  Vigilance  of  Postal  Authorities 


SEIZURE  OF  BOMBS  IN  MAIL 

FOILS  ANARCHIST  PLOT 

Discovery  by  postal  authorities  of  a 
large  number  of  dangerous  bombs, 
which  had  been  mailed  in  New  York 
during  the  last  days  of  April,  undoubt- 
edly saved  the  lives  of  many  prominent 
men.  Cabinet  members,  federal  jurists, 
and  other  national  figures  were  included 
in  the  list  to  which  the  parcels  of  de- 
struction were  addressed.  The  bombs 
were  all  alike,  each  consisting  of  a  cyliti- 
(Irical  wooden  box  7' 2  iu.  high,  contain- 
ing a  stick  of  dynamite,  a  V.\-oz.  bottle 
of  explosive  fluid,  and  three  fulminating 
caps  wadded  in  cotton.  Every  wrapper 
bore  an  address  label  counterfeiting  one 
used  by  a  large  Xew  York  store. 
Though  a  few  escaped  the  post-office 
searchers,  only  one  did  any  harm,  injur- 
ing two  women  who  essayed  to  open  it. 


the  unlatched  door,  she  streaked  out  of 
the  tent  and  into  a  near-by  wood.  Tho.'ic 
inhabitants  of  the  town  who  were  not 
enjoying  the  protection  of  their  cellars, 
then  joined  forces  with  the  circus  crew 
and  were  able  to  kill  the  beast  after  fir- 
ing over  ItKJ  shots. 


SHIELDS  FIRE  RANGER'S  EYES 
FROM  MOUNTAIN  GLARE 

Among  the  discomforts  to  which  fire 
rangers  of  the  national  forests  are  inured 
is  the  glare  of  the  _ 


ESCAPED    LIONESS  DRIVES 

TOWNSPEOPLE  TO  CELLARS 

When  the  circus  lioness  broke  from 
her  cage  at  Woodbury.  N.  )..  recently, 
the  residents  of  that  little  town  were  iust 
as  scared  as  could  possibly  be.  The 
trouble  started  through  the  carelessness 
of  a  colored  keeper  who  entered  the  cage 
without  locking  the  <loor.  and  stooped 
to  fondle  the  mother's  cubs.  Rushing 
upon  him  from  another  compartment, 
the  resentful  lioness  seized  his  neck  and 
crushed  it  with  a  snap  of  her  jaws. 
Panic  followed,  while  attendants  beat  the 
animal  in  efforts  to  induce  her  to  release 
the  mangled  corpse.    Breaking  through 


sun  on  high  peaks 
In  the  interest  of 
better  vision, 
however,  one  of 
them  has  devised 
a  shield  in  the 
form  of  a  box  fit- 
ting over  the  eyes, 
provided  with  an 
observation  slit  in 
front.  Ridges  in 
the  i)lackene(l  in- 
terior cut  off  all 
rays  not  needed. 
The  shield  also 
protects  the  eyes 
from  the  high 
winds. 


1 


s 


€.  1  n  the  mud  bot- 
tom of  a  lake  in  Swed  a  "tin  hat"  has 
been  discovered  which,  archeologists  de- 
clare, is  some  600  years  old  and  represents 
a  type  worn  by  the  vikings.  It  resemble* 
those  used  by  the  American  army,  but  the 
visor  weighs  over  four  pounds. 
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STRETCHERS  ON  MOTORCYCLES 

FOR  INJURED  AUTOISTS 

Already  famous  for  its  establishment  of 
roadside  conveniences,  an  I-Inplish  auto- 
mobile association  now  has  added  a  first- 


t  t  ii 


Motorcycle   with   Stretcher   Sidecar,   Used   by  an  Auto  Association  in 
England  for  GivinK  First  Aid  to  Distressed  Members:  In  the  Backtiraun<l 
Is  One  of  the  Association's  Frequent  Wayside  Telephone  Station!; 

aid  service.  A  telephone  call  from  any  of 
its  fri<|iicnt  wayside  stations  brings,  if 
needed,  a  motorcycle  with  a  stretcher- 
bearing  si<U"car,  cquijipcd  for  any  emer- 
gency, from  carrying  a  casualty  to  repair- 
ing a  wrecked  car. 


MARSHAL  FOCH  DONE  IN  SOAP 

FOR  WINDOW  DISPLAY 

To  draw  the  eyes  of  the  crowd  to  his 
window  display  «if  castile  soap,  a  shop- 
keeper secured  a  bar  of  the  same  mate- 
rial, measuring  IS 
by  lA  in.  lie 
placed  it  in  the 
hands  of  a  sculp- 
tor, who  carved 
upon  it.  in  bas- 
relief,  a  faithful 
portrait  of  .Mar- 
shal Foch. 


COLLEGE  COURSES  IN  COAST 

ARTILLERY  TO  BE  REVISED 

During  the  world  war,  the  Coast  Artil- 
lery of  the  United  States  .Army  furnished 
ofticers  and  enlisted  men,  not  only 
for  the  coast  defenses 
of  this  c  o  u  n  t  r  y,  but 
for  the  railway  and 
other  heavy  guns,  for  the 
anti-aircraft,  and  even 
for  part  of  the  trench  ar- 
tillery. .\nd  in  conse- 
quence of  these  en- 
larged and  variecl  func- 
tions, tile  training  of 
Coast  Artillery  reserve 
officers  in  .American  col- 
leges and  universities 
will  henceforth  be  con- 
siderably liroadened  an<l 
varied.  It  is  hoped  to 
increa>e  the  number  un- 
der instruction  each  year 
to  l..S(>f)  students.  Dur- 
ing the  school  term 
these  men  will  be  in- 
structe<l  by  army  officers 
in  general  military  sci- 
ence for  two  hours  each  week.  Hut  dur- 
ing the  si.\  weeks  at  the  summer  camj)s 
the  training  will  be  altogether  militar>'. 
embracing  a  broad  grounding  in  artillery 
nut  hods,  and  practical,  specialized  work 
in  anti-aircraft  and  heavy,  mobile  artil- 
lery. an<l  in  artillery  of  position.  Five 
schools  have  alreatly  accepted  the  estab- 
lishment of  such  instruction  units,  while 
pro]>osals  from  14  other  universities  and 
colleges  are  under  consideration  by  the 
war  «]epartnient. 


CMore  than  S.(KH) 
American  -  made 
tractors  were 
shipped  into  Can- 
ada during  the 
months  of  December,  1918.  and  January. 
l'>19,  to  the  despair  i»f  Dominion  tractor 
makers  who  are  calling  for  a  prohibitive 
import  duty. 


WASTE  PARAFFIN  AND  PAPER 

SALVAGED  BY  NEW  PROCESS 

A'i  a  re>-til|  of  recent  experiments,  a 
I'.  S.  Forest  Products  Laboratory  is  able 
to  describe  a  method  for  recovering  a 
large  part  of  the  eight  or  10  tons  of  ma- 
terial waste«l  <laily  by  manufacturers  of 
paraftinetl  i)aper  and  the  familiar  cartons 
and  cups.  The  wa-^le  material,  consisting 
of  i>aper  impregnated  with  paraffin,  i*; 
finely  shre«bled.  and  tre.ited  with  a  petro- 
leum-oil solvent.  Carried  off  in  the  sol- 
vent, the  i)arafHn  and  oil  are  then  sepa- 
rate<l  and  both  are  used  again.  In  addi- 
tion, the  ■iolvent  clinging  to  the  paper 
pulp  is  recovered  by  a  steaming  process, 
and  the  pulp  itself  made  once  more  into 
paper  said  to  be  fully  as  strong  as  the 
original. 
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WOMAN  RIVER  PILOT  IS  CAPTAIN,  MATE,  AND  CREW 


Here  Ii  the  Good  Ship 
"Rock  Iiland,"  the 
Only  Passenger 
Steamer  Owned  and 
Piloted  on  the  Diffi- 
cult  Waterways  of  the 
Miiiiiiippi  Valley  by 
a  Woman.  As  It  is 
Seen  Here,  Ithat  Just 
been  Launched  at 
Mound  City,  Illinois, 
on  the  Ohio  Riverjust 
above  Its  Mouth 


Tbc  **1tock  Itland**  on  tb«  Ways,  Jmt  Before  Iti  Launchinc  at  Hound  City,  Which  Operation  the  Owner 
Superintended:  Tht  Picture  Shows  the  Method  Used  in  Launching  River  Steamers,  down  in  "Egypt,"  Illinois 


A  Striking:  example  of  woman's  adapta- 
bility to  strange  professions  is  the  suc- 
cess of  a  feminine  pilot  whose  boats  ply 
the  waters  of  the  Mississippi  Valley. 
N'ot  only  is  she  adept  in  threading:  the 
fickle  channels  romanticized  by  Mark 
Twain,  but  her  trading  ventures  seldom 
result  to  her  disadvantafje.  A  middle- 
aped.  unassuming  woman,  it  is  her  prac- 
tice to  buy  a  boat,  select  a  promising 
community  on  the  Father  of  Waters  or 
one  of  his  big  tributaries,  establish  an 
active  ferry  traffic,  and  then  sell  out, 
only  to  repeat  the  cycle  of  operations 
elsewhere.  Her  personal  supervision  dur- 
ing the  overhauling  of  a  boat  is  assur- 
ance that  the  work  will  be  thorough  and 


rapid.  On  the  rivers  for  16  years,  she 
has  been  a  licensed  pilot  for  seven;  and 
the  only  man  on  her  boat  is  the  engineer. 


STEEL  TERRACING  MACHINE 
PREVENTS  SOIL  EROSION 

Ero.'^ion  of  farm  soil,  with  its  costly 
waste,  can  be  prevented  by  pro])cr  terrac- 
ing and  ditching.  A  Into  development  in 
machines  for  this  work  consists  of  a  steel 
cutting  blade.  5  ft.  long  and  14  to  17  in. 
wide,  with  both  upper  and  lower  edges 
flanged  and  sharpened,  and  hinged  t<> 
work  at  any  angle.  In  grading,  it  will 
shed  dirt  at  60°,  and  in  ditching,  at  3<) 
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to  4ir*.  The  steel  landsidc,  i"-  thick. 
10  in.  wide,  and  '>'•;  ft.  lonp.  lias  tem- 
pered-stcel  guide  fins  to  prevent  skid<ling. 
.'\  rollinj;  colter  cuts  the  turf  in  front 


I 


This  Terracing  Machine,  Useful  as  Well  for  Ditchine 
and  Grading,  Is  All  Steel  and  Cuts  without  CloKeinK 
or  Skidding.   To  Haul  without  Cutting,  It  is  Turned 
Up  on  Its  Landside 

and  helps  keep  the  machine  in  line.  The 
implement  weighs  36.^  lb.  and  accommo- 
dates two  men  on  its  steel  running  hoard. 
Four  horses  arc  used  for  the  maximum 
results. 


MODEL  TENEMENTS  TO  REPLACE 

CONGESTED  CITY  SLUMS 

Desjiite  the  Londoner's  rc|»utcd  prcju- 
flicc  against  life  in  the  "tenement"  l»nild- 
ings  so  well  known  in  American  cities, 
much  inlerest  has  heen  arou>;cd  hy  the 
plans  of  a  pul)Iic-spiritc<l  duchess  for 
several  structures  of  this  sort  to  ho 
erected  in  one  of  the  most  congested 
sections  of  the  metropolis.  She  wotdd 
fit  them  with  hathroonis  and  hot  water 
on  every  floor,  con\ enience^  most  tin- 
tisual  in  the  great  shim  districts,  yet  not 
hall  as  rare  as  the  |tlay ground  she  wotdd 
provi<le  for  the  roof,  the  haliy-carriage 
'garage"  in  the  hasfinent.  and  the  cen- 
tral Iaun<lry  with  mechanical  driers,  lo- 
cated on  one  of  the  lower  floors. 


C  Purifying  the  water  in  more  than  4n() 
wells  in  France's  inva<led  territory  is  the 
gigantic  task  undertaken  hy  the  ministry 
of  the  liberated  regions.  It  is  expected 
the  work  will  be  finished  before  the  sum- 
mer is  over. 


FLYING  BOAT  HITS  LOCK 
OF  PANAMA  CANAL 

An  accident  of  rather  unusual  nature 
recently  cost  two  lives  at  Miraflores 
Lock  on  the  Panama  Canal.  Two  officers 
were  in  a  flying  boat  piloted  by  a  third. 
Fngine  troublt>  suddenly  forced  the  pilot 
to -try  a  landing  in  the  waters  of  the 
canal  just  beyr>nd  the  lock.  L'nfortu- 
nately.  however,  he  was  already  too  low: 
and  barely  clearing  the  first  gate  of  the 
lock  chamber,  the  plane  struck  the  sec- 
ond, throwing  the  three  men  into  the 
water.  Unlv  the  pilot  escaped  with  his 
life. 


PAVEMENT  BECOMES  BILLBOARD 
FOR  LOAN  CAMPAIGN 

An  unusual  publicity  medium  was  de- 
vised by  the  IMiiladelphians  chargetl  with 
advertising  the  X'ictory  Liberty  loan.  In 
addition  to  the  usual  bunting  on  build- 
ings and  poles,  they  decorated  nr<)a<l 
Street  for  an  entire  city  block  by  painting 
on  the  pavement,  in  reel,  white,  and  blue, 
a  great  "\'"  surrounded  by  a  border  of 
smaller  "\"s."   Perhaps  this  is  only  a  fore- 


This    Block    of    Painted    Pavement    Shows  How 
Philadelphia  Campaigners  for  the  Victory  Liberty 
Loan  "Painted  the  Town"  in  a  Good  Cause 

cast  of  tile  <lay  when  a  business  man 
first  constructs  a  horizontal  billboard  to 
catch  the  eye  of  the  airplane  commuter. 
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Member,  of  an  English  Society  for  Preserving  Angling  in  the  R.ver  Th.met  .re  Seen  at  the  Lef^i  C.rry.ng 
Perch.  Roach,  and  Other  Speciet  of  Fish  to  the  River,  to  Reatock  It  for  Future  Fishing.  At  the  Right 
the  Small  Fish.  Just  Caught  at  Hampton  Waterworks,  are  being  Transferred  to  the  Carrying  Tank 


ENGLAND'S  RIVER  THAMES 
RESTOCKED  WITH  FISH 

Restocking  lakes  and  streams  with 
fish  for  the  benefit  of  anglers  is  not 
wholly  peculiar  to  America.  A  society 
whose  purpose  is  the  preservation  of  the 
gentle  art  along  the  River  Thanus.  in 
Izaac  Walton's  own  land,  places  thou- 
sands of  young  fish  in  the  stream  cver>^ 
year.  Perch,  roach,  and  other  species  of 
the  locality  are  captured  with  nets  at 
waterworks  and  reservoirs,  and  trans- 
ferred in  huge  cans  to  the  river. 


DEMONSTRATES  AUTO  DYNAMOS 
WITHOUT  RUNNING  ENGINE 

To  eliminate  the  nuisance  of  motor 
noise  and  gas  in  the  display  room,  a  Los 


i^OTORCYCLE  WINDSHIELD  ADDS 

TO  SPEED  AND  COMFORT 

In  addition  to  protecting  the  motor- 
cyclist   from    the    usual    chilling  wind 

pressure,  a  thin 
sheet-metal  wind- 
shiclfl  has  been 
found  to  add  ten 
miles  an  hour  to 
the  si)eed  of  the 
machine.  The  de- 
creased wind  re- 
sistance is  also  re- 
porlctl  to  result 
in  an  increased 
fuel  mileage  of 
from  10  to  15 
miles  a  gallon. 
Light  from  the 
headlight  passes 
through  two 
glass-cov- 
ered  holes  in  the 
shield. 


Frame  of  Metal  Tubing  Arranged  to  Hold  on  Its 
Bars  a  Lighting  Generator  and  S«veral  Automobile 
or  Motorcycle  Lamps:  Electric-Motor  Drive  Makes 
It  Unnecessary  to  Run  an  Engine  in  the  Showroom 

Angeles  motorcycle  agent  devised  a 
method  of  dctnonstrating  lighting  gener- 
ators for  motorcycles  and  autos  without 
running  an  engine.  The  lights  are 
mounted  on  the  top  bar  of  a  tubular 
frame,  and  the  generator  on  a  lower  bar. 
Effects  at  different  speeds  are  shown  by 
adjusting  the  electric  driving  motor  in- 
side of  the  show  case  on  which  the  frame 
rests.  This  simple  device  is  credited  with 
causing  an  immediate  increase  in  sales. 
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THEATER  NURSERY  ENABLES  MOTHERS  TO  SEE  SHOW 


TheaterKoing    Mothers  may 
Safely   Leave   Their  Babies  in 
These  Cribs  While  They  Watch 
the  Performance 

Many  a  iiiotlicr  cnti 
tcstil}  in  I  lie  Miiall  la- 
ity's utUT  lack  of  ap- 
preciation fitr  tho  ■'uImIc- 
t'wi  of  ihc  tlrania.  In 
fact,  (lie  l)alty'>N  u-inlt  iu-y 
to  crow  a-i  tlu"  licroinc- 
I'xpircs.  an*!  ti»  wt'i'p 
rlainoronsly  at  tlio  Inij 
iokc  of  the  e^ciiinij.  has 
ffsnltcd  in  a  policy  of 
risid  i'xcln>>it>ii  in  mi>st 
theaters.  '["i>  ohvi.ite 
this,  ho^vever,  the  hnilil- 
ers  of  a  new  ChiiMu'o 
theater  instnuMr<i  tlieir 
arcliitect  to  itielmle  :i 
real  chil<!ri-n'<  ronni  i'l 
his  plans.  Sf»  he  pr<)vi<le<i 
two  hitr  rooms  which  oc- 
cnpy  alnio-it  the  whole 
of  the  thirtl-floor  front. 


hetwecn  the  gallery 
promenade  and  the 
street.  And  mothers' 
kiddies  can  now  sleep  in 
a  <lainty  nursery,  or 
r  o  m  in  the  cheerful, 
airy  playroom  which 
eont.'iins  every  one  of 
I  lie  nonhreakahle  joy- 
makers  dear  to  childish 
hearts.  They  are  all 
t  h  e  r  e.  iiicrry-so-round. 
seesaw,  shoot-the-chutes. 
and  a  refjniar  army  of 
woolly  dofjs  and  friendly 
il  o  1  I  N.  The  dec(jrative 
scheme  is  of  the  conven- 
tional type,  with  gayly 
colored  curtains  and 
painted  walls,  on  which 
appear  the  immortal 
characters  »>f  nursery 
lore. 
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Conveniently  Located  Just  off  ttte  Gallery  Promenade  Is  This  Theater 
Playroom  Which  Keeps  the  Children  Busy  While  Father  and  Mother  See 
the  Show.    The  Nursery  for  the  Littlest  Tots  may  be  Seen  through  the 
Open  Door  at  the  End  of  the  Room 


ALTAR  OF  VICTORY  FEATURES   LOAN  CAMPAIGN 


During  the  \'ictory-|oaii  campaign, 
Chicago's  famoti'i  downtown  lake-front 
houlevard  w.is  transformed  hy  an  unusual 
decorative  treatment.  Thirteen  continuous 
blocks  were  christened  the  "X'ictory 
Way."  and  deckeel  with  flags,  ferns,  col- 
ore<l  lights,  and  statues,  while  huge  illu- 


minated ohelisks  marked  every  street  in- 
tersection. Midway  st()od  the  open-air 
auditorium,  or  V  ictory  I'orum,  in  which 
gre.it  audiences  a^semhled  to  view  the 
displays  of  war  material  and  Wsten  to 
music  ami  speeches.  Forming  the  hack- 
ground  for  the  platform  stood  the  center 
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The  Daylisht  Vi«w.  at  the  Left, 
of  Chicac-'s  Lake  Front  Victory 
Forum  Shows  the  Display  of 
War  Material  and  the  Jeweled 
Altar  of  Victory.  Above  will  be 
Seer  in  More  Detail  the  lewel- 
Studded  Curtain  in  Its  Blaze  of 
Light,  and  the  Two  Slender 
Col  umns  from  Which  Rose 
Clouds  of  Illuminated  Steam 


This  36.1nch  Searchlight 
was  Furnished  by  the 
Coast  Artillery  to  Boost 
CHicaco's  Victory-Loan 
Campaign.  The  Unit 
Kides  in  Two  Trucks. 
One  Supplyingthe  Power, 
the  Other  Bearing  the 
Projector  on  a  Pivoted 
Arm  Which  Permits  Ele- 
vation to  a  Height  of  22 
Fc«t.  The  It-Ioch  Rail 
way  Rifle  Was  Another 
Feature   of  the  Display 


of  all  intcrfst.  the  jeweled  .\ltar  of  V'ic- 
tory.  graceful  in  the  sunlight,  hut  really 
beautiful  at  nipht.  as  3(I.(XH)  colored  "jew- 
els," formerly  usee)  in  the  San  Francisco 
Exposition,  shattered  the  li};ht  from  11 
monster  searchlights.  Four  of  these 
searchlights,  by  the  way,  were  desifjned 
for  the  aerial  defenses  of  Paris,  hut  were 
divertetl  by  the  armistice  to  these  more 


peaceful  tasks.  The  whole  altar  was  es- 
>entially  a  jewel-studde«l  curtain.  60  by 
fiH  ft.,  suspentletl  between  two  slender 
W)-ft.  columns,  atop  each  of  which  wcri- 
liowerful  colored  lights  which  minRletl 
their  rays  with  jets  of  steam,  creating  a 
striking  illusion  of  smoke  and  flatne. 
The  whole  work  was  a  hit  of  harmonious 
and  well-balance<l  beautv. 
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MACHINE  CORRUGATES  BARREL 
BLANK  IN  THREE  MINUTES 

One  i;alvanizc(l-iron  l»arrel  can  be  cor- 
rtipatcd  every  three  minutes  with  a  ma- 
chine now  on  the  market.    In  operation, 


The  Blank  in  the  Middle  is  Corrugated  between  the 
Rollers  of  Thii  Machine,  Finally  to  Become  the 
Finiihed  Galvanized-Iron  Barrel  at  the  Left 

the  workman  inserts  the  harrel  blank, 
curved  to  the  desired  shape  and  held  by 
a  side  seam,  between  the  pcared  steel  roll- 
ers. Starting  the  machine,  he  revolves 
the  horizontal  hand  wheel  which  actuate-^ 
two  adjusting  screws,  bringing  the  upper 
roller  into  contact  with  the  wi»rk.  and 
thus  stamping  tlie  corrugation  on  the 
blank.  An  adv;intage  claimed  for  this 
method  is  that  the  lengthwise  scam  is 
])resse<l  fl.it  during  the  operation. 


BLADES  ON  TRACTOR  HARVEST 

BEANS  AND  OTHER  CROPS 

l!y     attaching     a      pair     of  nose- 
shaped  runners,  equipped  with  plowing 
,  riil   kiiixc-..   to  a  beam 
front   of   a   tractor,  a 
fnniia    farmer   h.is  <lo- 
vised  .'i 
b  e  a  n 
h 


vester  useful  for  a  number  of  other  pur- 
poses. The  beam  is  adjustable  for  ele- 
vation, so  that  the  knives  may  be  held  at 
the  desired  elevation  for  cutting  stalks,  or 
the  plow  edges  may  make  a  shallow  fur- 
row in  the  ground.  Two  runners  cut 
four  rows,  but  a  third  runner  may  be 
added  if  desired.  The  attachment  cuts 
w<'eds  anil  harvests — besides  beans — peas, 
onions,  garlic,  and  other  crops,  which  it 
leaves  in  wintlrows. 


EXPLORER  WOULD  USE  WASTES 

OF  NORTHERN  CANADA 

I-ife  among  the  I'.skimos  who  had  never 
seen  or  heard  of  white  men.  expeditions 
to  Cape  Parry,  to  the  delta  of  the  Mac- 
kenzie River,  and  to  other  points  on  the 
dreary  tiorth  coast  r>f  Alaska  and  Canada, 
all  make  \  ilhjalmnr  Stefansson,  the  arc- 
tic explorer,  one  of  the  world's  authorities 
on  questions  concerning  the  arctic  land^ 
of  .\orth  America.  .\nd.  in  consequence, 
the  Cana<lian  government  has  listened 
with  the  closest  attention  to  his  plan  for 
the  development  of  this  virgin  region  by 
the  introduction  of  hercis  of  reindeer  and 
the  domestication  of  the  musk  ox  already 
there,  lie  i)oints  to  more  than  1.000,000 
square  miles  of  grazing  land,  totally  un- 
litte«l  for  <»rdinary  cattle,  but  almost  ideal 
for  these  two  hardy  species.  The  rein- 
deer wonbl  flourish  there  almost  without 
•luestion.  in  view  of  the  astounding 
growth  of  the  herds  given  to  the  F.skimos 
of  arctic  Alaska  by  the  I'niied  States 
(lovernment  about  20  years  ago.  And 
it  seems  certain  that  the  hairy  little  musk 
ox  wotdd  do  equally  well  with  state  care 
and  protection.  The  explorer  feels  confi- 
dent (hat  the  waste  lands  of  northern 
ran.ida  will  be  transformed  within  25 
vea  rs. 


Bean-Harvesting  Attachment  for  Tractor,  with  Adjustable  Cutting  Blades 
and  Plows.  Which  Throw  the  Harvested  Crops  into  Windrows ;  Depressed, 
the  Flow  Points  Cut  Shallow  Furrows,  a  Third  Point  being  Added  if  Desired 


RADIOACTIVE  SALTS  USED 
IN  LIGHTNING  ARRESTER 

A  radioaoiive  sail,  ■'Ueh  as  ra<iium 
cliloride.  is  iiiehuled  in  the  tube  of  a  new 
IVench  lightning  arrester  of  the  vacuum- 
tube  type,  used  in  pro- 
tecting electrical  circuits 
frtun  high-potential  dis- 
cbarges. The  consc- 
(|uent  ionising  of  the 
electrodes  is  declaretl  to 
reduce  the  retarding  ef- 
fect of  tile  sp.irk  gap  so 
that  the  action  of  the  ar- 
rester is  practically  in- 
stantaneous. 
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THE  **HERMIT'S"  PROTEST 

TN  mil  April  magazlitc  we  pul)ll^li«^<i  an  lnierrntliitt  story  of  >  <'aIiroriil>  horniK  uho  wa«  such  an  attraction  to 
'  tourlitlii  that  the  iiianaRviurtit  nf  Yo-<t'tnll<'  Valley  luu  iiidur«<l  hliu  tu  make  IiIh  rculdciice  In  the  park  for  A 
rcrlaiu  period  of  (be  year.  Shortly  fullowlnit.  sreaily  to  our  mirprt^v,  wr  rcirlreil  a  letter,  bi-autlful  in  arrtpt, 
rrom  (he  brrnilt  hliutelf.  >Ve  were  |>lcaMd  to  Irani  that  a  bona  Itde  nature -lorlu*  reclUM!  roiilcj  not  be  induced 
to  chaiiite  bl*  kauiitu  for  profit  ai  one  rlianicr^  a  pimitloti  in  cominerclal  uurnultn.  There  in  eiiouch  of  the  her- 
mit loncing  in  every  Ihlriklug  (uan  and  Mromaii  to  Induce  un  to  depart  from  our  ruatom  of  arordini  pernoiial 
matter'*  and  publlnh  the  letter  rerbatlta,  iruiilliig  that  our  contented  friend  may  not  be  the  aubjci-t  oftoo  much 
en»y.— Editor. 

In  the  April  (1919)  issue  of  Ur  maga-    job,  but  I  gave  no  promise  or  encourage- 
2ine  there  appeared  an  article  about  a     ment.    These  5  weeks  were  more  than 
Hermit  near  Palm  Springs,  Riverside  Con.     enough  to  convince  mc  that  there  is  no 
Cal.   who    was   said  to 
have  been  "transplantet" 
to  Yoseniite  X'alley.  Cal. 
to  draw  curious  tourists. 

Well,  1  am  that  •Mer- 
mit,"  yet  I  dont  know 
anything  about  that 
"transplanting"'  proposi- 
tion. aIv  name  -f  Photo 
has  appeared  in  a  num- 
ber of  Papers  -f-  .Maga- 
zines, mostly  without  my 
knowledge  or  consent  -h 
always  misrepresentet  and 
now  comes  this  greedy 
promoter  misusing  my 
name  to  deceive  the  pub- 
lic +  I  wonder  just  how 
much  right  any  person 
has,  by  Law.  to  use  or 
misuse  another's  name, 
without  his  knowledge, 
to  deceive  the  unwary 
public?  In  1918  I  worked  for  5  weeks  at 
Camp  Curry,  Vosemite,  when  I  left  was 
asked  to  return  in  1919  to  take  a  certain 


Where  the  Hermit  Now  Lives:  Thit  Cabin  is  Built  Entirely  of  Palm  Logs 
and  Leave*,  with  the  Exception  of  the  Doors  and  Windows.  However,  a 
Dirt  Road  has  Recently  been  Constructed  near  It,  Making  It  Too  Dusty 
~      ....  -  .      --  Most  In 


for  One  Who  can  Live  Wherever  Nature 


[nvttea 


better  place  for  an  undisturbet  outdoor 
life  than  the  little  inhabitet  vastness  of 
the  Desert  with  its  dry  climate  -f  absence 
of  mosquitoes. 

I  am  still  living  near 
Palm  Springs,  in  a  cabin 
built  of  Palm  Logs  -4- 
Leafs,  uol  in  a  Cave.  + 
won't  leave  here  just  to 
play  into  some  promo- 
ter's hands.  Should  I 
leave,  I  will  do  so  when 
I  please  -f  go  where  I 
please,  none  has  strings 
on  me  +  my  trail  is  all- 
ways  open. 

Hoping  that  U  please 
will  print  this  to  help  Ur 
readers  I  am  respectfully 
rs 

Win.  Pester,  Hermit 


U- 


The  View  on  the  Left  Shows  a  Cabin  Built  of  Pine  Leaves  on  a  Frame 
of  Young  Sycamore.  The  Hermit  Lived  Here  Several  Years.  There  Is  a 
Hot  Sulphur  Spring  in  the  Vicinity.  Malicious  Persons  Burned  This 
Attractive  Desert  Dwelling.    At  the  Right  is  Shown  a  Favorite  Haunt  of 

the  Hermit —  Palm  Canon 


CPost-office  a  u  t  h  0  r  i  - 
ties  have  announced  that 
registered  mail  will  now 
be  accepted  for  delivery 
in  both  Turkey  in  Eu- 
rope and  Turkey  in  .\sia. 


Digitized  by  Google 


6' 


POPULAR  MECHANICS 


These  3.800  and  4.000-Ton  Wooden  Ships  of  the  Emergency  Fleet  Corporation  Are  Part  of  the  Fifty  Which 
Lie  Idle  in  the  Harbors  of  the  Pacific  Coast.    The  Green  Timbers  Used  in  Their  Construction 


are  Said  to  Have  Shrunk  on  Their  Maiden  Voyages.  Making  Them  Totally  Unseaworthy 

LIFE-PRESERVER  STYLES 
AFFECTED  BY  WAR 


Torpedo-shapcfl  life  preservers  are  the 
unusual  feature  of  the  lile-savinjj  precau- 
tions taken   at  a   I'acific  coast  bathini; 


■1 

8ii 

The  Authorities  at  a  Pacific  Coast  Bathing  Beach 
have  Installed  These  Torpedo-Shaped  Life  Preserv- 
ers,  and  Erected  the  Tower  from  Which  a  General 
Watch  win  be  Kept 

beach  this  season.  .\s  a  reason  for  the 
change  from  the  traflitional  douijhnui 
type,  it  is  said  that  the  warlike  nioflel  is 
much  easier  to  throw,  and  to  pull  through 
the  water.  Tn  their  attem|»t  to  safeguard 
the  bathers  in  every  pt)ssible  way.  llu- 
authorities  have  place<l  these  torpe<lo- 
like  preservers  at  frequent  intervals 
along  the  beach,  and  have  erected  an  ele- 
vated lookout  station  from  which  a  gen- 
eral watch  may  be  kept. 


GREEN  TIMBERS  RUIN  SHIPS 

OF  EMERGENCY  FLEET 

More  than  fifty  new  wooden  steam- 
ships are  lying  idle  in  various  harbors 
along  the  Pacific  coast,  with  the  prospect 
of  continuing  to  lie  there  until  they  fall 
apart  from  old  age.    They  offer  a  mute 


testimony  to  the  inevitable  waste  of  war- 
time construction,  as  they  were  hurrie«lly 
built  by  the  I*!mergency  I'leet  Corpora- 
tion, of  green  timbers  which  arc  said  to 
have  shrunk  on  their  maiden  voyages, 
permitting  the  seas  to  ptdl  the  calking 
out  of  the  seams.  They  have  therefore 
Iteen  declarefl  unseaworthy.  and  now 
represent  a  total  loss  to  the  government, 
as  no  private  interests  will  charter  them. 


TOOL  FOR  SPREADING  TIRES 

IS  HELP  TO  MOTORISTS 

A  tool  is  most  desirable  when  it  liglit- 
ens  a  back-breaking  task  into  an  easy  one. 
Automobile*  drivers  are  all  too  familiar 
with  the  strain  of  spreading  apart  the 
beads  of  a  tire.  A  simple  tool,  made  of 
three  pieces  of  cold-rolled  steel,  now  does 
the  j(d)  with  the  smallest  of  efforts.  It 
consists  merely  of  a  long  and  short 
spreader  jaw.  hinged  to  a  curved  hand 
lever.  When  the  spreader  is  inserted, 
pushing  the  lever  forward  and  down  locks 
ibe  tire  in  ofien  position.  A  larger  model, 
for  big  truck  tires,  has  two  levers  and  re- 
quires the  use  of  both  hands;  but  so  em- 
ployed, it  handles  with  ease  the  largest 


The  Spreader.  Handles  Open,  is  Inierted  in  the  Tire, 
as  at  the  Right.  When  the  Handles  are  Closed,  as 
at  the    Left,    the  Tire  Beads  are  Held  Apart 

sizes  of  pneumatics  made,  of  which  unas- 
sistefl  manual  manipulation  is  all  but  im- 
possible. 
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BRITISH  PREMIER'S  ALTERED 

DH-4  SHOWS  UNUSUAL  SPEED 

(jeneral  Scclcy.  British  rii<kr-Secrctary 
for  the  Air.  was  rcccnily  carried  to  Paris 

ill  record  time  by  I're-  

inicr  Lloyd  lieorge's  Dc- 
llavilaiid  biplane,  pic- 
tured on  page  511.  Popu- 
lar Mechanics  Maj^azinc 
I'or  April.  1919.  The  dis- 
tance from  Folkestone, 
near  Dover,  to  Paris, 
practically  170  miles,  was 
coveretl  in  only  74  min- 
utes. T  h  c  remarkable 
feature  of  the  perform- 
ance, however,  is  the  ijen- 
eral's  belief  that  the  hitrh 
speed  was  made  |>ossible 
by  the  shape  of  the  fuse- 
latre.  enlarged  and  cov- 
ered to  protect  the  dis- 
tinijuishcd  passengers.  It 
is  sai<l  to  decrease  wind 
resistance  so  decidedly  tliat  speed 
creased  10  miles  an  hour. 


BOSTON'S  GERMAN  HOWITZER 

CLAIMED  BY  TWO  STATES 

I'oston  Common  now  boasts  an  ugly 
German    howitzer   which    was  captured 


The  Present  Question  Is.  Who  Captured  This  German  Howitzer.  Now  on 
Boston  Common.    A  Connctticut .  Congressman  Claims  the  Gun  for  His 
Slate;    Massachusetts   People  Are  Equally  Certain   That  Troops  from 
Their  State  Had  the  Honor 


IS  in- 


CThe  fishing  interests  of  .Maska  are. peti- 
tioning lor  legislation  that  will  protect  the 
spawning  grounds  of  the  salmon  from  the 
denredations  of  the  ignorant  aiul  irrespon- 
sible. 


near  Chateau- Thierry  last  July.  The 
folks  ill  l''<)stoii  insist  that  the  big  fellow 
was  taken  by  doughboys  from  Massachu- 
setts, but  a  congressman  from  Connecti- 
cut is  equally  sure  that  boys  from  his  state 
turned  the  trick,  lie  has  state<l  that  he 
will  attempt  to  secure  congrcssion;d  ac- 
tion unless  the  gun  is  removed  to  Hart- 
ford. 


NEW  CHAIN  CONVEYOR  REMOVES 

DANGER  TO  STEVEDORES 

The  installation  of  traveling-chain  con- 
vcvors  for  loading  hand  trucks  from  boat 


deck  to  |»ier  level  has  always  proved  an 
economy.  The  apparatus  pictured  is 
driven  by  an  electric  motor  through  a 
clutch  that  sli|»s  on  overloading  to  prevent 
breakage.  It  is  fitteil  with  a  joint  near 
the  top  to  allow  for  rise 
=   and  fall  of  the  tide,  car- 

ries a  pusher  to  engage 
with  the  truck  axle  every 
12  in.,  and  has  the  added 
advantage  that  the  push- 
ers drop  through  the  pier 
Hoor  in  a  vertical  posi- 
tion, avoiding  all  danger 
to  the  feet  of  the  steve- 
dores, and  thus  removing 
a  long-standing  objection 
to  machines  of  this  sort. 


The  Distinguishing  Merit  of  Thii  Traveling  Chain  Conveyor  Lies  in  the 
Arrangement  of  the  Pushers  Which  Engage  with  the  Truck  Axles.  On 
Reaching  the  Warehouse  Floor  They  are  Drawn  Down  Vertically,  Thus 
Obviating  Danger  to  the  Feet  of  the  Stevedores 


CRats  have  developed 
such  a  taste  for  casein 
glue  that  it  is  now  de- 
clared dangerous  to  hoM 
in  storage  an  airpl.me 
made  up  with  that  sub- 
stance. 
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The  Portrait  has  Caught  Lieutenant  Ormer  L.  Locklear,  of  Port  Worth.  Texas,  in  ■  Quiet  Moment.  The 
Other  Two  Photographs  Arc  More  Characteristic.  However,  ihe  Urper  Showing  Him  About  to  Walk  Up  the 
Fuselage  from  the  Tail  to  His  Cockpit,  the  Lower  Catching  Him  as  He  Waves  a  Friendly  Greeting  with  One 

Hand  and  Hangs  to  One  Thin  Strut  with  the  Other 

MID-AIR  LEAPS  FROM  AIRPLANE  TO  AIRPLANE 
HAVE  SERIOUS  PURPOSE 

TJIGH-altitude  acrobatic  feats  in  an  airplane  ate  losing  their  thrill  through  frequency  of  performance.  Tw« 
^  *  men  in  particular.  Lieutenant  Balloufch  of  the  British  Army  and  Lieutenant  Locklear  of  the  U.  S.  A.. 
have  demonstrated  their  faith  in  the  stability  of  air  craft.  Lieutenant  Locklear  speaks  very  undramaticallf 
of  his  drops  from  one  plane  to  another,  of  his  acrobatics  on  the  undercarriage,  and  of  other  flirtations  wiib 
(ravity.  insisting  that  the  feats  seem  remarkable  only  because  of  their  novelty.  He  points  to  the  aerial  pirnecrt 
who  were  declared  lunatics  a  few  years  ago  for  doin^  loops  and  other  stunts  which  are  now  in  every  airman'i 
repertoire.  In  the  same  way,  he  declares,  his  experiments  with  the  stability  and  co<>peration  of  airplanes  »Tt 
■imply  showing  the  world  what  is  to  be  expected  of  the  developing  science  of  aviation.  For  instance,  precious 
mail  could  be  rushed  across  the  continent  without  a  stop,  oeing  transferred  in  mid -air  from  one  plane  to 
another.  Or  he  might  vary  the  program  by  flying  a  ship  from  New  York  to  San  Francisco  without  touching 
ground,  securing  gasoline  and  other  supplies,  when  necessary,  from  tender  planes  which  would  meet  him  at 
scheduled  points  in  the  sky,  where  they  would  draw  alongside  and  fill  his  tanks  through  long  rubber  tubes. 


Googl : 


The  American  Lieutenant  Who  lias  Recently  Astonished  the 
Oldeit  Airmen  with  His  Leaps  from  One  Plane  to  Another 
Bsplaint  That  He  Simply  Climbs  Past  His  Pilot.  Worms  His 
Way  under  the  Wing,  and  Sits  on  the  Axle  of  the  Undercar- 
riage. Here  He  Waits  Until  theOther  Plane  is  Flying  Steadily 
About  Eight  Feet  Directly  beneath  Him.  When  He  Hangs 
by  His  Hands.  Let*  Go — and  There  You  Are 
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IMPROVISED  WIRE  TWISTER 

BUILT  UNDER  FIRE 

The  policy  of  the  American  army,  which 
trained  cvtrv  man  to  think  and  act  for 


American  Braint  Got  Busy  When  a  Detail  frotn  the  Signal  Corpi 
Ordered  to  String  Twisted  Wires  alcne  the  Trees  during  the  St.  Mihi 
Drive.    This  Crude  but  EfFec  five  Wire  Twister  Was  the  Result 


himself  in  an  individual  enierpcncy.  was 
vindicated  again  and  again  under  fire. 
The  wire  twister  in  the  illustration,  for 
example,  was  built  from  odds  and  ends 
by  men  of  the  Signal  Corps  during  the  St, 
Mihiel  action.  It  was  just  part  of  the 
day's  work,  but  it  |)robably  saved  its  quota 
of  .American  lives. 


RADIATION  FROM  FINGER  TIPS 

DECLARED  A  FACT 

Experiments  with  a  supposed  radiation 
or  effluence  from  the  human  body  have 
been  conducted  hy  a 
Swedish  psychologist 
with  graphic  results. 
The  effluence,  flowing 
most  readily  from  the 
finger  tips,  is  said  to 
cause  actual  nervous  sen- 
sation and  even  muscular 
contraction  on  the  body 
areas  experimented  with. 
The  scientist  has  gone 
farther,  too,  by  handling 
the  body  emanation  al- 
most like  an  electric  cur- 
rent. Thus,  he  finds  that 
the  odd  radiation  passes 
through  glass  or  metal, 
but  seems  to  be  arrcstc<l 
by  cardboard  or  wool ;  he 
reflects  it  against  a  sheet 
of  metal,  and  even  con-  • 
ducts  it  along  a  rod  bent 
at  right  angles.  1 1  is 
work  seems  to  discredit 
the  skeptics,  who  have 
long  scotTed  at  the  hypnotist's  mysterious 
"passes"  over  his  subject. 


was 

hiel 


BRITISH  COMPANIES  PREPARE 
FOR  AVIATION  INSURANCE 

More  than  a  score  of  the  leading  British 
insurance  companies  are  interested  in  a 
comprehensive  scheme  for  aviation  insur- 
ance. Four  classes  of  risks  will  be  pro- 
vided for:  damage  to  machines:  accident 
to  pilots  and  passengers:  lo'^s  of  or  d;im- 
age  to  goods  in  transit,  and  injury  to  the 
I'tiblic  or  to  i)ublic  iirojierty.  The  com- 
panies are  sure  that  large  policies  will  be 
i.ikt  n  out  as  a  consef|uencc  of  the  great 
'-'■/v  f)f  many  ships  now  building.  an<l  are 
therefore  prepared  to  pool  their  enormous 
resources  in  order  to  offer  any  security 
desired,  or  to  cover  any  possible  loss. 


LUGGAGE  CARRIER  ON  SIDECAR 
INCREASES  TOURING  COMFORT 

The  addition  of  a  capacious  luggage 
carrier  to  the  rear  of  his  sidecar  has  en- 
abled one  motorcyclist  to  tour  en  famille 
with  complete  comfort.  The  idea  is  a 
good  one  and  well  worth  the  attention  of 
those  who  enjoy  extended  sidecar  trips. 


mid-western  city  will  hereafter  name 
each  new  concrete  bridge  in  honor  of 
some  local  hero  who  lost  his  life  in 
France. 


By  Adding  ThU  Lufgag*  Carrier  to  His  BquipoMat 
the  Motorcyclist  has  Considerably  Increased  Tour- 
ing Comfort.    An  Auailiary  Set  of  Springs  Carries 
the  Extra  Load 

To  permit  heavy  loading,  in  this  case,  the 
sitlecar  suspension  was  reinforced  with  a 
set  of  six-leaf  cantilever  springs. 
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AIRPLANE  HELPS  ARCHITECT 
PICK  SITE  FOR  VILLA 

A  Florida  architect  was  recently  com- 
missioned by  a  client  to  select  the  niost 
desirable  location  for  a  seasi<le  villa,  lie 
investijjated.  and  found  that  the  client's 
I)ruperty  stretched  inland  from  the  ocean 
l»each.  but  was  so  marshy  and  overgrown 
with  vines  and  creepers  as  to  be  quite  im- 
penetrable. As  there  were  no  tall  trees  to 
climb,  the  architect  returned  to  town,  hired 
an  airplane  and  pilot,  and  Hew  back  and 
forth  over  the  property  until  he  had 
picked  the  site. 


STEEL  CYLINDER  PROTECTS 
HOSE  ON  STEAM  ROLLER 

As  a  cily  ordinance  prohibits  parking 
within  25  ft.  of  a  fire  hydrant,  the 
street  department  of  Oakland,  Calif.,  has 
equipped  its  steam  roller  with  a  50-ft. 
length  of  hose  for  filling  and  washing  the 
boiler.  For  convenience,  it  is  carried  at 
the  rear  of  the  machine  on  a  reel,  which 
is  inclosed  in  a  steel  cylinder.   The  upper 


For  Pilling  and  Cleaning   the  Boiler  This  Steam 
Roller  Carriei  a  60-Foot  Hoie  Which  is  Guarded 
by  the  Cylinder,  Shown  Open  in  the  Picture 


section  of  the  cylinder  is  hinged  to  form 
a  lid.  which  may  be  padlocked  for  protec- 
tion against  thieves. 


STARTING  SWITCH  PROTECTS 

BOTH  MAN  AND  MOTOR 

A  motor-starting  switch  recently  put  on 
the  market  secures  the  safety  of  both  man 
and  machine.  The  operator  is  f)rotected 
by  a  lock  which  will  not  permit  the 
switches  to  be  thrown  unintentionally 
when  the  door  is  open,  thus  eliminating 
the  common  <langer  of  shocks  and  burns. 
The  motor  is  guanled  by  a  coil,  which  re- 
leases a  catch  when  the  voltage  drops  to 
the  danger  point,  thus  allowing  a  heavy 
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spring  to  open  the  switches.  Another 
feature  is  the  arrangement  of  contacts  by 
which  the  blades  do  not  leave  the  starling 


Workmen  are  Protected   from   Shocks  and  Burns 
by  This  Motor-Starting  Switch.  Which  can  be 
Thrown  Only  When  the  Steel  Door  is  Closed 

position  until  they  have  entered  the  run- 
ning position,  thus  avoiding  an  "arc"  at 
this  point  in  the  operation. 


NEW  GAME  OF  JUMPING  BLOCKS 

DEMANDS  SKILL— AND  LUCK 

Moving  the  pieces,  or  "men,"  by  press- 
ing a  small  paddle  on  their  upper  edges, 
is  the  feature  of  a  new  game  of  skill.  The 
15  men.  of  about  the  same  height  as  diam- 
eter, bear  numbers  on  both  top  and  bot- 
tom whose  sum  is  31.  A  triangle  of  15 
one-inch  squares,  numbered  1  to  15.  occu- 
pies the  center  of  the  board,  surrounded 
by  a  border  of  2.S  two-inch  squares, 
numbered  1  to  14  and  17  to  30.  Spaces  on 
the  paddle  are  also  numbered  3.  2.  and  1. 
The  player  may  jump  the  man  he  selects 
either  onto  the  pad<lle  or  into  the  border 
square  whose  number  corresponds  to  one 
of  the  marks  on  the  piece.  The  various 
combinations  of  numbers  thus  obtained 
have  different  values. 


In  This  Game  the  Pieces,  Numbered  on  Both  Side* 
and  Occupying  Numbered  Sauares,  are  Jumped 
to  New  Positions  with  a  Paddle 
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SMALL  BOLSTER  BRINGS  EASE 
TO  BEDRIDDEN  PATIENTS 


In  hos])ital  practice  it  is  often  desirable 
to  tnaiiuain  a  patient  in  a  sitting  or  scmi- 


Thif    Little    Metal  Bolster    should   Save  Hoapital 
Attendants  Much  Effort  in  Maintaining  a 
Patient  in  Any  Desired  Position 

reclining  postnre.  In  cases  of  extreme 
weakness,  the  patient  has  heretofore  been 
supported  in  this  position  by  any  means 
that  came  to  hand:  liut  there  is  now  on 
the  market  a  small  bolster  designed  for 


this  very  purpose.  It  is  essentially  an 
enameled  cylinder,  covered  with  a  hair 
mattress  and  pillow  slip,  and  firmly  held 
beneath -the  patient's  thighs  by  two  canvas 
strips  attached  to  the  head  of  the  bed. 


TRACTORS  GO  TO  PRIBILOF 
ISLANDS  TO  HAUL  BONES 

The  discovery  of  a  deposit  of  fossil  seal 
Itones  in  the  Pribilof  Islands,  off  the 
southwest  coast  of  Alaska,  has  resulted  in 
complete  plans  for  its  exploitation.  Fonr 
1  rack-laying  tractors  will  haul  the  bones 
over  the  deep  sands  of  the  islands  to  the 
grinder,  already  installed,  which  will  pre- 
pare the  material  foF  market.  The  find 
shouUl  pay  well,  as  the  stuflf  will  be 
brought  to  the  I'nited  .States  as  ballast  in 
the  hulls  of  returning  government  boats. 


€  A  skater  in  Stockh<jhn.  Sweden,  has  es- 
tablished a  world's  record  by  traveling  10 
miles  in  31  min.  7^  ^  seconds. 


TOW  HUGE  GAS  TANK  UP  RIVER  ON  RAFT 

OF  TWO  BARGES 


Most  adaptable  of  transportation  routes, 
the  larger  waterways  often  bear  strange 


Huer  Gas  Holder  being  Towed  Up  River 
on  Its  TwQ. Barge  Raft:    In  This  Foaition 
Ith  Framework  Towered  a  HuniJred  Ftet 
above   the  Surface 

biinK!!*.  I'l'  the  WillailUUe 
I\i\er,  in  Orcgoji.  not  lotig  ago. 
an  nurgttic  tug  toutd  a  hui:e 
r.ift  made  by  tying  twn  Itig  river 
barpt  >;  -^iilr  Ky  vi<lr.  <  )ii  ihr  im- 
provised float  rested  a  gas  holder 
67  ft.  in  diameter,  towering  ap- 


proximately 1(M1  ft.  above  the  water.  The 
i.^O-ton  tank  was  moved  over  beams  and 
rollers  from  the  gas  plant  at 
l't»rt!.intl  onto  the  barges,  floated 
Po  miles,  unloaded  by  the  same 
process,  antl  moved  overland 
l.(K)0  ft.  or  more.  It  was  finally 
installetl  in  a  shipyard,  whose 
huge  consijjTiption  of  gas  had 
made  a  local  tank  necessarv. 


Illustrating  the  Somewhat  Ticklish  Task  of  Loading  the  Task 
onto  the  Raft,  by  Means  oi  Heavy  Beams  and  KoUcrs 
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IMPERVIOUS  CONCRETE  MADE 
BY  NEW  ENGLISH  PROCESS 

By  admixing  a  liquid  of  secret-  formula 
to  the  water  used  in  mixing  concrete,  an 
English  inventor  evolves  a  product  im- 
pervious to  moisture.  The 
new  ingredient  is  assert- 
ed also  to  strengthen  the 
adhesion  of  the  concrete 
to  its  reinforcing  mem- 
bers, to  increase  its  den- 
sity, and  accelerate  its 
setting.  Tests  of  such 
concrete  indicated  a  ten- 
sile strength  12' 2  to  15 
per  cent  greater  than 
that  of  ordinarj-  con- 
crete :  compression 
strength  33  per  cent 
greater,  and  complete  im- 
porosity  after  drying.  A 
porous  brick  took  up  1 
lb.  oz.  of  the  prepa- 

ration, was  dried  for  48 
hours,  and  then  failed  in 
15  minutes  to  absorb  any 
water  whatever.  The 
prei»ared  concrete  is  af- 
fected by  nitric,  hydro- 
chloric, and  acetic  acids, 
but  not  by  the  strongest 
sulphuric.  This  suggests 
for  it  a  possilile  place  in 
the  chemicrd  industries, 
as  for  sulphating  tanks. 
The  liquid  also  finds  a 
use  for  treating  timber, 
and  is  declared  to  harden  it  and  render 
it  fire  and  water-proof. 


HUGE  COLORED  PHOTOGRAPHS 
ILLUSTRATE  WAR  WORK 

By  means  of  an  exhibition  of  enormous 
enlarged  photographs  the  British  pul)lic 
is  now  learning  more  of  the  gallant  work 


copthiomt  uaocitwaoo< 


TINY  TURBINE  ENGINE  NO 

LARGER  THAN  PINHEAD 

The  man  who  built  what  is  reputed  to 
be  the  smallest  electric  motor  and  the 
smallest  steam  engine  in  the  world  has 
now  completed  a  turbine  engine,  weighing 

only  12  milligrams 
(not  quite  two- 
tenths  of  a  grain), 
and  in  size  about 
as  large  as  an  or- 
dinary pinhead. 
The  steel  rotor,  or 

  revolving  part,  is 

.032  in.  in  diam- 
eter, and  has  six  slots.  The  case  is  made 
of  gold.  .As  steam  is  too  heavy  for  the 
tiny  mechanism,  the  turbine  is  run  by  air 
injectefl  through  the  hollow  base.  The 
little  engine  is  shown  in  actual  size. 


To  Enable  Her  to  Color  AH  Parts  of  the  Enlarged  Photograph.  This  Girl 
was  Suspended  from  the  Rafters  of  the  Studio.    The  Photograph 
Is  One  of  Many  Illustrating  the  Work  of  the  British  Air  Service 

(lone  by  its  Royal  .Air  Force  during  the 
war,  in  France  and  half  a  dozen  other 
lantis.  It  is  hoped  that  the  display  may 
later  reach  the  galleries  of  the  United 
States  and  Canada.  In  addition  to  the 
work  of  enlargement,  the  photographs 
have  been  appropriately  colored  with  the 
air  brush. 


CENTRAL  ICE  PLANT  SUPPLIES 
FRESH  BEEF  TO  A.  E.  F. 

The  inhabitants  of  a  muddy  little  town 
near  the  headquarters  of  the  Service  of 
.Supply.  A.  K.  l*"..  had  never  heard  of  water 
being  frozen  in  the  summer  time,  until  an 
.American  engineering  regiment  came  to 
town.  Directing  the  work  of  thousantls 
of  iTibor  troops,  the  regiment  constructed 
a  great  refrigerating  plant  that  supjilies 
the  whole  expeditionary  force  with  fresh 
beef.  It  is  stated  that  no  other  army  on 
the  continent  is  thus  supplied  from  one 
central  (ilant. 
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The  Children,  RanK>nK  in  Age  from  Pour  Years  to  14.  Go  through  Their  Daily  Exercises  on  the  Upper  Decks 
of  New  York  City  s  "Day  Camps."  Two  oi  Which  Now  Accommodate  About  476  Children.  Out  of  an  Estimated 
216,000  Who  Need  Attention  Bccaaae  of  Undernouriihment.    A  Phyaiciati  and  Three  Nurses  Direct  the  Work 


FLOATING  PREVENTORIUMS 


Ey  WILLIAM  D.  GOODWIN 


'  I  *  1 1 1?!  K  R  arc  iji  the  city  of  Xcw  York 
216.()(K)  children  between  the  ag^es  of 
four  anil  sixteen  who  are  underiionrished. 
according  to  a  recent  report  upon  the 
subject. 

For  the  benefit  of  such  children,  sufifcr- 
ingj  from  mal- 
nutrition, t  h  e 
Department  of 
Health  in  that 
city  has  estab- 
lished so-called 
'  '  p  r  e  V  e  n  t  o  - 

riunis";  one 
known  as  Day 
Camp  Manhat- 
tan, at  the  foot 
of  East  mh 
.*^treet.  the  oth- 
er. Day  Camp 
r'iutherfor<l.  at 
the  foot  of 
Xorth  Second 
Street,  Rrook- 
lyn.  These  are 
experimental 
station";  where 
the  effort  is  be- 
inp  made — and 
with  marked 
success  —  to 
show  how  chil- 


This  Is  "Day  Camp  Manhattan."  an  Old  Ferryboat  Remodeled 
and  Moored  to  a  Dock  in  the  East  River.    At  the  Center  of  the 
Lower  Deck  Is  the   Kitchen,  and  at  Its  Left  the  Room  of  the 
Nurse  in  Charge,  and  Her  Assistant 


dren,  who  niipht  later  fall  a  ready  prey  to 
tuberculosis,  can  be  fortified  ajEjainst  that 
and  other  diseases. 

In  casting:  about  for  locations  for  such 
purposes,  old  ferr>'boats.  which  had  seen 
better  davs,  were  remodeled  and  moored 


at  the  docks  on  the  East  River.  While,  at 
present,  only  about  475  children  can  be 
accommodated  at  these  two  camps,  it  is 
hoped  later  on  to  establish  other  camps 
of  a  more  permanent  nature,  where  chil- 
dren may  be  cared  for  both  night  and  day. 

Both  camps 
are  equipped 
with  R  c  h  o  ol  - 
rooms,  play- 
rooms, a  kitch- 
e  n  ,  <1  i  n  j  n  g 
rooms,  shower 
bath,  and  a 
dental  clinic 
The  public 
schools,  clinics, 
and  charitable 
organ  izat  ions, 
e  a  c  h  furnish 
their  quota  of 
children  who 
attend  the 
camps.  Weath- 
e  r  permittinp. 
all  the  schooi 
<luties  —  which 
are  directed  by 
three  teachers 
at  each  camp — 
exercises  and 
e:ames  are  en- 
joyed in  the  open  air.  All  the  children 
are  under  the  careful  supervision  of  a 
physician  and  three  nurses.  At  least  once 
a  week  each  child  is  weighed,  and  a  rec- 
ord is  kept.  Their  teeth  are  carefully  at- 
tended to.  and  other  physical  defects,  such 
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as  enlarged  tonsils  and  adenoids,  are  rem- 
edied,   fhose  who  lack  appetite  are  given 
tonics,  and  are  induced  to  eat  proper  food, 
and   plenty  of  it.     This  part 
of   the   camp   life   is  insisted 
tipon  by  the  nurses  in  charge. 

.As  the  children  remain  in 
the  camps  only  about  eight 
hours  out  of  the  2-1 — they  j;o 
home  at  night — it  is  impossible 
to  give  them  sufficient  food  lc> 
Cover  the  24-hour  calorie  re- 
quirements; but  many  chil- 
dren receive  during  their  stay 
at  home  food  enough  to  bring 
the  calories  up  to  the  normal 
quantities.  Their  home  food, 
however,  is  frequently  of  infe- 
rior quality  and  not  selected 
with  any  consideration  of  the 
needs  of  the  child.  To  over- 
come such  defects  the  children 
arc  instnicted  in  food  values, 
and  the  important  relation  be- 
tween eating  the  proper  thitigs 
for  the  development  of  health 
and  the  general  normal  growth 
of  the  body. 

Table  etiquette  also  receives  attention, 
and  the  campers  are  taught  to  set  the 
table  properly.  .\t  the  tables  the  children 
arc  arranged  in  three  groups  by  age:  from 
4  to  7  years,  from  S  to  10  years,  and  from 
11  to  14  years.  Calories  required  for  24 
hours  for  those  from  11  to  14  years  old 
are  2.(X)0  to  3,f)CK),  and  a  sample  menu  for 
those  of  the  latter  age  is  as  follows: 

FJreakfast:    One  soft-boiled  egg,  eight 
ounces  of  milk,  and  three  slices 
of  bread  with  butter. 

Dinner:  Four  ounces  of 
roast  beef;  two  me«lium-sized 
boiled  potatoes:  two  table- 
spoonfuls  hot  buttered  beets: 
same  quantity  of  stewed  apri- 
cots; one  slice  of  bread,  and 
six  ounces  of  milk. 

After-school  luncheon:  Six 
ounces  of  milk  or  cocoa  and 
three  slices  of  bread  with  but- 
ter. 

An  essential  feature  of  the 
camps  is  the  visiting  nurse 
who  calls  at  the  homes  of  the 
children  and  talks  personally 
with  the  parents  on  the  impor- 
tance   of    proper  ventilation,   

suitable     clothing,  frequent 
baths,  proper  food,  and  care  of  the  chil- 
dren's teeth,  and  induces  the  parents  to 
visit  the  camps  and  see  just  how  their 
chiMren's  health  is  being  built  up. 


Under  the  conditions  of  this  camp  life 
a  marked  improvement  in  the  pl^slcal 
condition  of  the  children  is  soon  noted, 


In  This  Dining  Roomon 
the  Lower  Deck  the  Bal- 
anced   Raiions  Have  a 
Chance   to    Prove  Their 
Efficacy  in 
the  111  Effects 
nourishment 
dren  Are  Alway 
to  Assist  in  This  Demon 
stration 


One  Corner  of  a  Study  Room 
in  the  Open    Air  of  the  IJpper 
Deck:    In  The  Background  Is  a 
Slate  Blackboard 


Next  to  the  Meal  Hour.  This.  Which  Follows 
It.   Is  Perhaps  the  Best.    The  Deck  Ch.iirs 
Are  Comfortable,  the  Upper  Deck  Is  Breezy, 
and  There  Are  Plenty  of  Wraps 


and  a  continuous  gain  is  made  from  ^eek 
to  week.  As  soon  as  the  effects  of  mal- 
nutrition in  a  child  have  been  overcome 
and  any  tubercular  tendencies  stopped,  it 
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;rr:Hluates  from  the  camp  healthy  and 
Well,  and  educated  in  sane  methods  of  h>  - 
)t;iciiic  living. 

The  cani]>s  arc  open  all  the  year,  mak- 
ing it  |)Ossil)!c  for  many  children  to  be- 
come healthy,  physically  and  mentally, 
while  the  knowledge  they  obtain  is  car- 
ried to  the  parents,  to  enable  them  to 


attack  and  obviate  preventable  di.'seasc 
Perhaps  the  most  valuable  feature  o. 
these  camps  is  that  they  apply  a  new 
method  of  prcvcntinjj-tuberculosis.  name- 
ly, to  attack  the  problem  at  its  root  by 
building  up  the  i)owers  of  resistance  in 
children  whose  constitution  would  other- 
wise favor  development  of  that  plague. 


SHIP  RAISED  BY  LOCOMOTIVES 
WHILE  FLIER  TAKES  PHOTO 


PROMENADE  DECK  FEATURE 
OF  RUSSIAN  AIRPLANE 


Five  powerful  locomotives  performed  Russia's  foremost  aeronautical  cntji- 
an  engineering,'  feat  of  unusual  character  neer,  M.  Sikorsky,  has  arrived  from  over- 
seas to  announce  thai  he 
will  place  on  the  .Ameri- 
can market  a  large  plane 
of  his  own  design,  in- 
tended for  freight  and 
passenger  trafiic.  The 
designer  constructed  bat- 
tle planes  for  Kussi.i 
while  she  was  at  war 
with  (iermany,  and  since 
the  spring  of  1918  has 
been  working  for  the 
French  gt>veninient. 
chielly  upon  the  model 
which  he  now  presents 
for  conimercial  use.  The 
craft  has  a  wing  spread 
of  115  ft.,  a  length  of  87 
ft.,  and  is  driven  by  four 
motors  at  an  average 
speed  of  90  miles  an 
hour.  ICxclusive  of  the 
crew  of  six.  the  body  ac- 
commo<laies  32  passen- 
gers, who  can  watch  the 
scenery  slide  by  throtigh 
observation  windows  and 
the  glass  floor.  For  the 
more  a<lvcnturous.  the 
inventor  has  eveti  pro- 
vided a  |irotnenade  deck  along  the  lower 
wings.  Flectric  light,  heat  from  the  ex- 
haust gases,  a  kitchen,  a  luggage  room, 
and  a  lavatorv  assure  additional  comfort. 


Vi«w  Taken  from  an  Airplane  of  an  Unusual  Feat  in  Ship-Raising:  A 
British  Transport,  Burning  at  the  Dock,  had  Turned  Over  in. Sinking, 
and  was    Righted   by  Five   Railroad   Locomotives    Hitched   to'  It  with 
Cables.    The  Vessel  at  the  Right  Is  the  Salvage  Ship 

when  they  were  used,  after  a  recent  acci- 
dent at  a  British  dock,  to  raise  a  capsized 
ship.  .\  transport  had  caught  fire  at  the 
dock,  and  burned  so  fiercely  that  its  offi- 
cers were  force<l  to  scuttle  it.  In  sinking, 
it  turned  over  on  its  side,  from  which  po- 
sition the  locomotives  hauled  it  back  to 
normal  with  cables. 


C.-\  "thirst  cigaret."  devised  by  a  Swiss 
inventor,  is  the  latest  provision  against 
drought.  It  will  not  alleviate  the  July 
nridity  in  this  country,  however,  being 
merely  a  tube  containing  a  compound  of 
licorice,  citric  acid,  sugar,  water,  and  amyl 
acetate.  Held  in  the  mouth,  it  allays 
thirst  when  water  is  not  available. 


BEAN  FROM  CLIFF  DWELLING 
SPROUTS  LIKE  ANY  OTHER 

During  a  vacation  trip  among  the 
crumbling  cliff  dwellings  of  Arizona,  it 
was  one  man's  good  fortune  to  stumble 
upon  a  small  cave,  hitherto  unopened. 
Dislodging  the  bowlders  that  had  blocked 
the  entrance  for  quiet  centuries,  he  was 
greeted  by  the  customary  sitting  skele- 
tons. His  really  important  find,  however, 
w.is  made  when  he  pried  off  a  slab  of 
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tiiCiO»  ST  c<Hi*Ti<*  Of  «-k>io<«r  ou.  ■uiirrm 

The  Lucky  Discoverer  of  the  Prehistoric  Bean  is  Shown  it  the  Left  beside  the  Plant  Which  He  was  Able 
to  Grow  from  It.    A  Well-Sealed  Niche  in  s  Cliff  Dwelling,  Like  the  One  at  the  Right, 
Yielded  the  Strange  Link  with  America's  Unrecorded  Past 


rock  that  scaled  a  pocktt  in  the  wall.  He- 
found  heans.  They  were  fine,  larfje  beans, 
too,  all  cltnf::ing  together  in  a  s«jlid  mass 
that  seemed  to  indicate  the  decay  of  the 
receptacle  that  once  had  held  them.  At 
his  touch  all  di'iinteprated  save  two. 
These  he  carefully  pocketed,  carried  to 
his  home,  and  planted.  One  j^rcw.  an»l 
is  said  to  he  today  the  ancestor  of  big. 
healthy  beans  that  are  declared  by  many 
secdnien  to  be  of  a  new  variety. 

CIt  is  announced  that  all  citizens  who 
have  not  exercised  homestead  ritrhts  else- 
where in  the  United  States  since  Inly  8. 
1916.  are  eligible  to  file  on  homesteads  in 
Alaska. 


BARGES  FOR  ATLANTIC  COAST 
BUILT  IN  QUINCY.  ILLINOIS 

The  contractors,  at  Quincy,  111.,  who 
built  10  coaling  barges  for  the  United 
States  Xavy,  are  proud  of  their  achieve- 
ment. Theirs  was  the  first  government 
shipbuilding  contract  to  go  to  a  city  on  the 
upper  Mississippi,  and  they  feel  that  the 
barges  should  prove  to  the  whole  nation 
the  value  of  the  river  cities  as  potential 
shipbuilding  centers.  The  vessels  arc  a 
genuine  product  of  the  river  states,  as 
both  workmen  and  material  came  from 
the  valley,  while  power  from  the  great 
Keokuk  dam  drove  the  compressed-air 
boring  and  riveting  machines. 
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TURN  ON  WINDLASS  DRAINS 

FISHERMAN'S  CATCH 

The  little  landing  stage  illustratcti  in  the 
photograph  has  two  merits  that  recom- 
mend it  to  local 
fishermen.  T  h  e 
first  is  the  hand 
windlass  that  low- 
ers and  raises  the 
platform  with  the 
el)l»  and  flow  ol 
the  tide;  the 
other  is  the 
screen  -  bottomed 
box,  or  well, 
which  is  fastened 
to  t  h  e  staging, 
and  may  thus  be 
lowered  into  the 
water  to  keep  the 
catch  fresh  and 
lively,  or  may  be 
raised  and  drained 
to  |)  e  r  tn  i  t  the 
fisherman  t  (» 
string  his  catch  al 
the  end  of  the  day. 


horses.  Mountetl  transversely  on  suit- 
able brackets  above  the  implement  is  a 
wooden  shaft  with  a  segment  of  a  wheel 
at  either  end.  Xormally  these  scgmcjits 
extend  toward  the  rear.  When  the  har- 
row is  to  be  cleaned  the  driver  pulls  a 
cord  connected  with  a  lever  having*  a 
pawl  that  engages  a  ratchet  on  the  shaft. 
This  turns  the  latter  on  its  axis,  swinging 
the  segments  forward.  As  the  imple- 
ment moves  along,  the  segments  swing 
under  the  shaft,  lifting  the  harrow  and 
allowing  the  debris  to  fall  from  the  teeth 
before  they  again  strike  the  soil. 


ATTACHMENT  SAVES  TIME 
IN  CLEANING  HARROW 


Delays  caused  by  the  necessity  of  stop- 
ping to  clean  harrows  while  cultivating  a 
field,  are  wholly  eliminated  by 
ihe    use    of   a    patented  at- 
jacbnunt  which  enables  the 
driver   to    free    the  harrow 
teeth  of  accumu- 
1  a  t  c  d  material 
without  stop- 
in  g  his 


at 


OBJECT  WITH  ONLY  ONE  SIDE 
IS  MATHEMATICAL  NOVELTY 

A  sheet  of  paper  with  only  one  side 
might  well  head  a  list  of  obvious  impos- 
sibilities. Yet  mathematicians  of  late 
  have  been  study- 
ing an  arrange- 
ment which,  from 
the  scientific 
standpoint  at 
least,  is  just  that. 
The  demonstra- 

  tion   is   sim})ly  a 

strip  of  f)aper  giv- 
en a  half  twist  and  then  joined  at  the  ends 
into  a  ring.  Such  a  ring  has  no  definite 
inner  and  outer  surfaces:  they  arc  both 
the  same.  .\  pencil  mark  started  at  any 
point  and  proceeding  circumfereniially 
back  to  its  starting  place  will  a])|)ear  on 
all  its  surfaces.  Tin-foil  coatings  api)lied 
will  not  make  the  ring  an  electrical  con- 
denser, since  it  can  have  but  one  polarity. 
Cutting  the  ring  along  a  center  line  pro- 
duces not  two  new  rings,  but  only  one. 
twice  the  circumference. 


Harrow  Equipped  with  an  Attachment  Which  Cleans  the  Teeth  of  Debris  Automatically:    The  Segments 
of  Wheels  are  Here  Shown  Lifting  the  Implement  oil  the  Ground,  so  That  the 
Accumulated  Matter  will  Pall  Away  and  be  Left  Behind 
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CRYSTAL-SURFACE  EFFECT 

WITH  NEW  LACQUER 

Surfaces  with  a  rough,  crystalline  effect 
are  produced  on  metal  l)y  the  use  of  a  new 
lacquer.  The  crystals  de- 
velop about  eight  hours 
alter  the  coating  is  ap- 
jilicd.  by  spraying  or  di{)- 
ping,  and  are  coarse  or 
tine  as  the  a|)plication  is 
heavy  or  thin,  the  crys- 
tallizing process  being 
completed  in  24  hours. 
Old  methods  of  mixing 
san<I  with  the  lacquer,  or 
sprinkling  it  on  the  wet 
coat,  were  objectionable 
becau.se  the  finish  wore 
ofT,  dimmed  the  ccdor.  or 
was  not  uniform.  The 
new  process  is  declared 
completely  to  overcome 
these  defects,  and  to  aft'ord  a  finish  as 
durable  as  that  of  any  lacquer,  with  the 
full  color  value  retained. 


ANCIENT  TOWER  MADE  TO 

ORDER  FOR  AMERICAN 

That  his  country  home  at  Coucy-le- 
Chateau,  France,  might  be  in  completer 


VIADUCT  CARRIES  TRAVELERS 

OVER  WATER-FRONT  TRAFFIC 

Throughout  the  day  the  doors  of  a 
bxisy  San  Francisco  ferry  terminal  used 
to  discharge  crowds  of  travelers  into  the 
swirl  of  water-front  traffic.  This  condi- 
tion was  not  only  an  inconvenience  to 
iveryone,  but  a  positive  danger  to  pedes- 
trians; so.  to  banish  it.  a  steel  viaduct, 
or  footbridge,  has  been  built  by  order  of 
the  State  Board  f)f  Marl)or  Commission- 
ers, which  measures  .V>.?  ft.  in  length,  16 
ft.  in  width,  and  clears  the  street  by  22 


Thii  SccminKly  Venerable  Tower,  Topped  with  Shrubs  and  Flower*,  was 

Built  Only  Recently  by  an  American  in  Imitation  of  an  Authentic  Struc- 
ture in  the  Neighborhood.    The  Details  are  Correct.  Even  to  the  Pitted 
'Vails  and  the  Winding  Stairways 

harmony  with  its  setting,  an  American  re- 
cently deci<led  to  add  to  it  a  massive  tower 
modeled  after  another  in  the  neighbor- 
hood. His  architect  studied  the  model  in 
detail,  and  was  able  to  furnish  him  with 
a  weather-scarred  old  pile  that  makes  the 
oMcst  inhabitant  rub  his  eyes.  From  the 
great  beamed  library,  in  the  heart  of  the 
structure,  winding  stairways  lead  the  sur- 
prised visitor  to  a  sunlit  garden  on  the 
roof,  which  yields  a  pleasant  view  of  tilled 
and  wooded  count rvside. 


ry 

over  the  Busy  Waicr-Pront  Traffic.    It  Wat  the  Only  Solution 
for  a  Perplexing  Traffic  Problem 

feet.  A  hair-raising  escape  from  the 
wheels  of  a  motor  truck  no  longer  fur- 
nishes the  stranger  with  his  first  impres- 
sion of  the  town. 


CEMENT  CONTAINING  GYPSUM 

GOOD  FOR  MARINE  WORK 

In   the   course   of  construction  w»rk 
around  the  Black  and  .Azov  seas,  Russian 
engineers  have  found 
that  cement  made  from 
slag,  with  a  properly  re- 
lated proportion  of  gyp- 
sum, is  quite  satisfactory 
for  bridge  piers,  flocks, 
tanks,  and  other  marine 
work.      No  swelling, 
cracking,    or  distortion 
occurred  when  10  to  15 
per  cent  of  gypsum  was 
use«l.  A  granulated  slag- 
lime-gypsum  cement  de- 
veloped in  this  work  of- 
fers opportunity  to  put 
to  good  use  some  of  the 
accumulated  slag  of  war 
industries.     When   gypsum   cement  has 
proven  unreliable  as  to  vtilume.  the  reason 
is  declared  to  be  an  improper  ratio  of 
gypsum  to  lime. 
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HIDEOUS  IRON  MASKS  GUARDED 

CREWS  OF  FRENCH  TANKS 

The  crews  of  the  I-rcnch  tanks,  who 
fought  hcside  the  Americans  in  the  Ar- 

gonnc.  were  some- 


times supplied 
with  iron  face 
masks,  as  in  the 
illustration.  They 
were  rather  hide- 
ous in  appearance, 
but  often  proved 
a  real  protection 
against  the  Hying 
shell  splinters 
which  inevitably 
penetrated  the 
narrow  slits  which  jiermilted  observation 
by  gunner  and  driver. 


HOTEL  FOR  CHATEAU-THIERRY 
NEW  MECCA  OF  TOURISTS 

An  American  hotel,  to  be  one  of  the 
largest  in  I'rance,  is  planne<l  for  Chateau- 
Thierry.  Tlie  famous  scene  of  I-'ranco- 
Aincrican  triumph  is  expected  to  become 
a  mecca  for  litcr;il  hnrdvs  of  tourists, 
whose  interest  is  not  likely  lo  abate  for 
years  to  come.  Increasing  industrial  ac- 
tivities already  are  crying  for  accommo- 
dations, which  a  syndicate  backed  by  New 
York  and  Paris  capital  jjromises  to  sup- 
ply, under  tl'e  management  of  an  Ameri- 
can hotel  man. 


CONVENIENT  TRAY  SPEEDS  UP 

MACHINE  BOOKKEEPING 

The  requirements  of  modern,  high- 
speed machine  bofikkeejung  have  ilevel- 
oped  several  different  trays  that  keep  ledg- 
ers in  good  order 
when  n<»t  in  use. 
but  are  intendc<l 
primarily  to  per- 
mit rapid  finger- 
ing of  the  sheets, 
or  cards,  by  the 
operator.  The  ma- 
chine illustrated  is 
built  entirely  of 
steel,  and  is  de- 
signerl  for  quick 
manipidation  o  f 
the  various  parts. 
Thus,  to  com- 
m  e  n  c  e  posting, 
the  oi>erator  inclines  the  back  plate  to 
allow  the  sheets  to  slope  back,  pidls  a 
small  lever  to  release  the  sheets,  inclines 


the  front  jdate,  and  throws  over  a  second 
lever,  which  raises  a  "hump"  at  any  point 
on  the  tray  bottom.  This  last  feature 
tilts  the  sheets  to  give  additional  ease  in 
fingerin  g. 


REAL   GOLDEN   APPLE  IS 
GIRL'S  BEAUTY  PRIZE 

Eris,  ^Ireek  goddess  of  discord,  origi- 
nated the  custom  of  conferring  a  golden 

apple  upon  the 
most  beautiful 
goddess.  l»ut 
there  was  no 
discord  when  a 
three  -  hundred  - 
dollar  apple  of  14- 
ct.  g<-)lil,  designed 
by  famous  jew- 
elers, was  given 
to  the  most  l)eau- 
tiful  girl  at  a  fra- 
ternal-society ball 
i  n  Washington, 
D.  C.  The  unus- 
ual prize  was  a 
graceful  acknowledgment  of  the  poesy  of 
mythological  legend. 


SMALLEST  MACHINE  SHOP 

BIG  HELP  IN  WAR 

Out  from  under  the  censorial  lid  that 
lifted  with  war's  termination  are  filtering 
many  curious  facts.  Not  the  least  inter- 
esting of  these  revelations  concerns  a 
machine  shoji.  probably  the  tiniest  that 
ever  l)oaste<l  a  building  of  its  own.  In  this 
miniature  plant.  18  by  12  ft.,  and  8  ft. 
high,  were  crowded  six.  and  often  more, 
expert  toolmakers,  who  labored  and  per- 
spired over  war  contracts  throtighout  the 
24  hours.  The  little  shop  was  located  in 
a  llrooklyn  back  yard,  behind  an  ordi- 
nary <luplex  house.  It  was  erected  on  its 
concrete  base  in  "knock-down"  style,  its 
Af*  p^rts  ri«sembled  by  the  hand  of  its 
owner,  himself  a  toolmaker  an(l  inventor. 
Tcti  machines,  driven  by  electric  power, 
executed  here  an  astonishing  volume  of 
work  of  such  extreme  j)recision  that  no 
rejections,  it  is  positively  declared,  ever 
were  recorded  against  the  product.  An 
accuracy  of  .(X)02  in.  was  habitually  ob- 
served in  the  gauges  and  tools  manufac- 
tured under  unusual  firessure.  An  amus- 
ing incident  of  the  shop's  history  was  the 
objection  ^•oiced  by  neighbors  to  its  noc- 
turnal activities,  and  the  consequent  sug- 
gestion of  go\ernment  officials  that  the 
neighbors  "take  rooms  elsewhere." 
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rThe  Busiest  Corner  of  the 
Busiest  and  Smallest  Machine 

.  Shop.  Where,  during  the  Last 
Pan  of  the  War,  Precision 
Machines  Almost  Rubbed  El- 
bows 24  Hours  of  the  Day. 
with  a  Record  of  No  Rejec- 
tion! for  Their  Product  of 
Special  Tools  and  GauKes 


These  Toolmakers' 
Benches  Found  Space. 
Along  with  Ten  Ma- 
chines, on  the  12  by  18- 
Foot  Floor  of  the  Tiny 
Shop — tu  Say  Nothing  of 
the  Six  ur  More  Expert 
Toolmakers 


The  Shop  Building  Itself,  in  All  Its  Eight  Feet  of  Height  and  816  Square  Feet  of  Ground  Space,  is 
Seen  at  the  Left,  Occupying  Its  Site  in  the  Back  Yard  of  a  Brooklyn   DwellinK-    The  Right-Hand 
View  CivcB  a  Fair  Idea  of  the  Clustering  Arrangement  of  Machines  on  the  Parlo.-Sized  Floor 
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SIGHT-SEERS'  GLASS-TOP  BUS 
GIVES  ALL-AROUND  VIEW 

Tall  monuments  and  public  buildings 
ill  W  ashington.  L).  C,  may  be  viewed  bv 


Tne  Roof  of  This  Bus 
being  Made  of  Glass. 
Its  Passengers  can 
See  All  the  Sights  of 
Washingtott.  D.  C 
without  Endangering 
Their  Heads 

tr.'ivclt  rs  in  sii^^lit- 
s  e  e  i  n  1)  ii  >  >  c  s 
uilhoiil  stickini,' 
tlu'ir  hracU  out  oi 
lllc  \vinil< lu  ( )n 
one  of  tlie-^i-  bus 
lines  the  roofs  of 
the  cars  are  made 
of  thick.  clear 
plate  ^lass,  rein- 
force<l  by  fine  wire 
netting    of  wide 

mesh.  The  glass  is  set  with  rubber  com- 
position in  a  channel-iron  frame,  so  the 
roof  is  leak  proof. 


As  may  be  Seen,  the  View  through  the  Glass 
Top  is  Unobstructed.  The  Panes  are  Reinforced 
by  Pine  Wire  of  Large  Mesh,  and  Set  in  Rub- 
bcr  Composition  to  IlAakc  Them  Leak  Proof 


FATHER  OF  THE  TYPEWRITER 
BORN  100  YEARS  AGO 

A  movement  to  erect  a  shaft  to  the 
memory  of  Christopher   Latham  Sholes 
recalls  that   he  died   in   lS*)n.  hailed  by 
tn;iny  a>  the  "  l-'alher  oi  the  rypewritcr." 
Aliliouglj  the  idea  of  the  ty|)cwriter  is  at 
ist  twt)  centuries  old.  a  Rritish  patent 
leing  granted  in  1714  for  an  "Artificial 
Machine  for  Impressing  Letters."  yel  it 
seems  certain  that  the  .\merican  was  re- 
sponsible for  the  tlrsi  commercially 
jiractical  machine.    \  ears  of  cx- 
]>erience  as  an  editor  showed  him 
the  need  of  a  "writing  machine." 
and  in  \Hiu  he  tashionctl  a  crude 
a  (fair  of  pine  wood,  glass,  an  old 
telegraph  key.  and  car- 
bon paper,  that  was  held 
in  the  hand  of  the  opera- 
tor.    The  macliine  had 
other  limitations,  too,  as 
it  would  print  only  the 
letter  "W."  Vet  the  con- 
struction was  fundamen- 
tally gooti,  and  in  1874,  a 
niacliine  appearetl  on  the 
market,  to  be  iniprovcil 
year  by  year  until  the 
present    ct)mmodity  re- 
sulted. 


flAs    another    item  in 
her   publicity  campaign. 
Alaska  will  soon  ship  to  the  States  lO.tKM) 
ft.    of    motion-picture    fdm  illustrating 
.Maskan  life  an(l  scenery. 


POTATO  LOADER  CARRIES  CROP 
FROM  DIGGER  TO  WAGON 

Mechanical  digging  of  potatoes  is  every- 
day practice,  but  their  subsetnient  tr.mstVr 
to  the  wagon  box  continues  in  most  cases 
to  be  done  by  hand  labor.     A  machine 
that  is  coming  into  use  with  very  satis- 
factory restilts  takes  the  potatoes  directly 
from  the  digger,  to  which  it  is  attached, 
shakes  the  tops  and  dirt  frc»m  them,  and 
conveys  tluin  up  into  the  wagon  without 
manual  assistance  and  without  bruisinii 
them.     The   inclined  conveyor  and  tlu 
shaker  b.irs  are  operated  by  chain  drivi 
from   the   wheel   hub   as   the  loader 
moves  along  behind  the  digger 
The  tops,  shaken  loose,  fall 
to  the  ground.     Only  tw'« 
men  are  needed,  one  to 
run  the  digger  and  one 


on  the  wagon,  the  loader  itself  requiring: 
no  special  attention.   The  machine  is  built 
entirely  of  steel,  except  for  the 
cleats  on  the  conveyor.  These 
are  made  of  wood,  which 
eliminates  the  ]mssibility 
of  bruising  the  po- 
tatoes, a*  

S  t  O  (.  i  ^Bd/S^y^^^^^BtP^  When  This. 

^^^^^r     Machine  is 
Hooked  On  Be- 
hind  a  Potato  Dig-  , 
ger.  It  Carries  the ' 
Potatoes  Up  Into  the' 
Wagon.  Dispensing  with 
Much  Hand  Labor.  It  is 
Built  of  Steel  and  Shakes 
Off  the  Dirt  and  Tops  as 
It  Receives  the  Potatoes 

cleats  would  be 
likely  to  d(».  The 
;  weight    of  the 
macliine  is  only 
500  poutid: 
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DODGING  FREAKS  AND  FLAWS  IN  WOOD 


How  an  Artificial  Method  of  Wood  Seasoning,  Developed  to  Meet  the  Needs 
of  War,  Outdoes  the  Old  Method  of  Weathering  Stacks  of  Lumber 

By  BRANDON  TRACY 


K  of  the  first  official  reports  to  tho 
Department  of  Supply  sent  in  from 
ihe  Commander  of  the  American  Kx|)e- 
tlitionary  Force  in  the  Toul  sector  con- 
veyed the  following  succinct  information: 

.  .  .  fourteen  of  the  first  thirty  entrench- 
ing tools   used  proved  defective  " 

S  t  a  t  c  tl  briefly, 
when  the  soldiers 
carrying  these 
sh  o  r  t  -  h  a  n  d  1  e  d 
spades  attempted  to 
use  them  fur  the 
purpose  of  "<ligsi»isr 
in.'"  the  handles 
hroke!  Since  the 
ent  renchinq:  tool 
tind:=  its  greatest 
utility  at  moments 
of  life  anti  death 
emergency  —  when 
burr<iwnig  in  the 
earth  is  the  only 
means  of  escaping 
the  enemy's  mur- 
<lerous  enfilade  — 
this  was  more  than 
a  serious  fault.  It 
was  next  door  to 
criminal  negligence 
on  the  part  of  the 
government  which 
jirovides  the  defec- 
t  i  V  e  implements. 
.\  n  investigation 
was  started  imme- 
diately. 

In  those  first 
months  many  other  tools  with  long 
woo<len  han<lles  failerl  to  stand  up  in  serv- 
ice. The  Forest  Products  Laboratory  of 
the  United  States  I'orest  .Service,  which 
had  the  investigation   in  charge,  found 


Attempts  to  Season  the  Wood  Rapidly 
the  Fracture  of  a  Lari 


7 

fe  Percentage  of  Entrenching. 
Which  Broke  Like  This  While 
Their  Users  were  Literally  Digging  for  Their  Lives 
Amid  a  Storm  of  IMachine-Gun  Bullets 


that  the  trouble  lay  entirely  in  the  fact 
that  the  handles  had  been  njade  froni  im- 
properly oven-dried  lumber.  Maiuifac- 
turers,  face  to  face  with  an  unprecedented 
denian<l  for  tool  handles,  had  been  com- 
]»elled  to  give  up  using  air-seasoned  wood 
— little  of  any  kind  was  left  in  the  whole 

country  —  and  ac- 
cept an  oven-drietl 
j)roduct  vastly  infe- 
rior. This  mate- 
rial, casehardened, 
checked.  exj)Ioded. 
coll.'ipsed.  and  bad- 
ly shrunk  as  it  was. 
could  do  nothing 
but  fail  in  the 
grand  average  of 
instances. 

I  he  Forest  Prod- 
n  c  t  s  Laboratory, 
faced  w  i  t  h  the 
problem  ol  \vt>rk- 
ing  out  a  scheme 
for  providing  dur- 
able tool  handles, 
joined  this  to  two 
other  similar  t»rob- 
lenis,  and  solve«l 
the  three  at  once. 
The  other  dilem- 
mas had  arisen  in 
respect  to  spruce 
for  airplanes  and 
heavy  oak  stock  for 
the  rims  of  artillery 
wheels.  There  was 
no  properly  air- 
seasoned  spruce  or  oak  left  in  the  L'nile<l 
States:  all  had  been  gobbled  up  by  the 
allies  lung  before  America  joined  them. 
The  process  of  weathering  takes  from  one 
to  three  years,  depending  on  the  size  of 


Resulted  in 


Utter  Failure  of  the  Fiber.  Called  "Collapse."  and  Caused  by  Improper  Drying,  is  Shown  in  These  Cross 
Sections.   All  the  Upper  Specimens  Were  Originally  Four  Inches  Square,  but 
Some  Have  Lost  Surprisingly  in  Volume 
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the  stick  desired,  so  this  was  out  of  the 
question.  Mother  Nature  cannot  be 
speeded,  even  by  war. 

An  even  dozen  quack  formulas  for  dry- 
ing lumber,  which  had  sprung  up  like 
mushrooms  in  the  war  cnuT^cnry, 
were  tried  out  at  the  Labora- 
tory, and  found  wantincr.  A 
tjlancc  at  some  of  the  ac 
company  in  e  illnst  lation- 
Will  show  what  these 
means  for  baking  lum 
ber  to  dryness  accom- 
pli s  h  e  d  .  When 
some  of  the  mois- 
ture, imprisoned  in 
the  m  i  d  fl  1  c  of  a 
board,  was  heati-d 
to  the  vaporiziui; 
])oint  it  nauirally  e\- 
paniled.  I  hcn,  if  sonu  v 
nteans  of  cfrress  for  this 
vajjor  did  not  show  u])  in- 
stantly, an  exjilosion  oi- 
This  tore  a  bob- 
the  lumber  fibers, 
the    slick  etitircly 


curre«1. 
throuph 
making 
useless. 

Another  mysterious  flaw 
that  (leviloj.etl  is  known  as 
casehar<lenin!;,     Attlicted  in 


Shrinkaec  i.nu  W ai ping.  Caui«d 
by  Too  Rapid  Drying  Outside 


Drying 
can  Retains  Moia- 


ipid 

While  the  Hca 

ture,  arc  Well  Indicated  in  This 
l.og-End  View.    The  Center 
Stick  has  Wholly  Failed  at  the 
Heart 


tlli 


s  wav,  a 


stick  warps  so  that  it  is  concave  on  one 


Bending  an  Oak  Stick  for  the  Wood  Rim  of  an  Artillery  Wheel,  the  Wood 
First  DeinK  Steamed  in  a  Chamber  or  Soaked  in  Boiling  Water :  Seventy 
Per  Cent  of  These  Sticks  Broke  before  the  New  Kiln  was  Used 

side.  This,  of  course,  is  caused  by  an 
out«:i<lc  (Irying  while  the  heart  still  is  wet  ; 


a  tension,  the  nature  of  which  still  is'  ^ 
mystery  to  even  wood  specialists,  develops 
which  pulls  the  stick  all  out  of  shape  and 
si)oils  its  strength  utterly. 

What  is  called  'collaijse"  is  probably 
the    most    total    failure    of  all. 
When  a  ])lank  ni  wood  col- 
lapses it  loses  all  its  original 
shape,  and  seems  to  case- 
harden   several  different 
\v.-iys  at  once.  .A  straight 
1-in.   board    may  look 
like    a    rumpled  rug 
after  this  has  hap- 
pened. .\  great  deal 
of  the  original  vol- 
ume   is    lost  and 
so    much    of  the 
'  strength  with  it,  that 
3-in.  spruce  sticks  iii- 
tended   for  airplane 
struts  or  I-beams  could 
not  even  be  used  for  pick- 
ets in  a  fence,  after  collapse. 

.•shrinkage  ami  checking, 
which   are    t'le   two  main 
faults  that  show  up  in  fine 
oak  when  imi)roperly  dried, 
simply   arc   the   results  of 
taking  a  high  percentage  of 
conlent  away   from   wood  too 
How  this  affects  the  use  of  the 
wood    is  demonstrated 
well   by   the   process  of 
steam  -  beixling  artillery 
wheel  rims.    The  heavy 
stock  is  supposed  to  ben«l 
readily  into  a  semicircle, 
atul  two  of  these  semi- 
circles of  oak  make  a  sin- 
gle   rim.      In  practice, 
w  i  t  h    the  oven-^drieil 
product,   between  70 
and        per  cent  of 
these   oak   sticks  broke 
instead  (  f  bending.  The 
loss  in  money  an<l  time 
wa.    enormous,    and  it 
biokt  fl  as  if  steel  or  some 
other    maicn.il  would 
have  to  be  tried  out  in 
t  he  m  an  u  f  a  c  t  u  r  e  of 
wheels. 

A  forest-products  ex- 
pert in  charge  of  the  de- 
partment of  timber  phys- 
ics solved  the  difhctilty. 
He  invented  a  water- 
spray,  humidity-regu- 
lated dn,'  kiln  for  use  in 
seasoning  lumber  that  not  only  has 
proved  to  be  far  better  than  any  of  the 


moisltuc 
(juickly. 
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iher  kiln  methods,  but  also  that  actu-  moisture  content  of  40  per  cent  is  put  in 
ally  turns  out  far  better  results  with  most  this  kiln,  ihe  spray  provides  40  per  cent 
lumber  than  regular  standard  air  season-     humidity  at  the  start.    This  is  kept  con- 
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The  Water  Sprayt  through  Which  the  Air  Muit  Pass  Before  It  Reaches  the  Lumber,  as  Seen  at  the  Left. 
Are  the  Secret  of  This  Dry  Kiln's  Success.   The  Right-Harfd  Diagram  Reveals  the  Method  of  Regulating 
the  Humidity  and  Temperature  as  the  Drying  Process  Progresses.   The  System.  Invented  by  a  Forest-Service 
Expert.  Seasons  Wood  Thoroughly  in  10  to  20  Days,  with  Results  Better  Than  Air  Seasoning 


in.£r.  In  from  10  to  20  days  in  the  kiln, 
bettor  Sitka  spruce  for  airplanes,  better 
northern  oak  for  artillery  rims,  and  bet- 
ter Houfflas  fir  for  tool  handles  is  turned 
out  by  his  new  kiln  than  ever  had  been 
.'ivriiiable  previously. 

The  chief  feature  of  this  new  kiln  lies 
in  the  fact  that  the  air  that  passes  down 
throuph  the  lumber  pile  first  has  been 
throupfh  a  water  spray  that  has  fjiven  it 
exnctly  the  humidity  desired.  To  the  lay- 
man any  hunndity  at  all  in  a  dry  kiln 
sounds  queer,  but  it  was  exactly  in  this 
point  that  the  new  device  surpassed  all 
others.  When  lumber  with  a  green-wood 


stant  for  a  dny.  with  the  temperature  and 
circulation  of  air  regulated,  and  then  the 
humidity  of  the  air  is  dropped.  Gradu- 
ally the  water  is  drawn  from  the  lumber, 
and  this  occurs  in  such  a  way  that  the 
heart  of  the  wood  dries  first.  Xo  collapse 
ever  occurs,  and  the  total  of  all  the  faults 
that  do  show  up  is  less  than  tS  per  cent  of 
the  total  under  the  best  of  the  old  kiln 
systems,  and  75  per  cent  of  the  total 
reached  by  the  best  air  seasoning. 

Now  that  the  war  is  over,  this  kiln — 
patented  in  the  name  of  the  public — is 
at  the  disposal  of  anyone  who  desires  to 
use  it. 


LOOP  TURNS  IMPROVE  ROADS 
UP  CATALINA'S  MOUNTAINS 

Roads  that  zigzag  up  steep  mountain 
sides  have  a  disconcerting  way  of  sud- 
denly reversing  their  direction  as  they 
stagger  from  one  grade  to  another.  On 
Santa  Catalina  Island,  these  reverse 
turns  have  been  improved  by  adding  to 
each  of  them  a  circular  loop  of  roadway. 
This  gives  vehicles  a  chance  to  swing 
around  into  the  new  direction  without 
coming  to  a  stop;  and  it  contributes  a 
considerable  factor  of  safety  to  the  de- 
scent which  may  now  be  negotiated  with 
less  sudden  application  of  the  brakes. 


The  Junction  Point  of  the  Two  Roads  Seen  at  the 
Left  Made  an  Awkward  Turn  for  Vehicles  tJntil  the 
Circular  Loop  of  Roadway  was  Added;  Now  the 
Curve  ia  Easily  Negotiated  Going  Up.  and  Is  Safer 
Coming  Down 
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STREET  CAR  ON  A  RAMPAGE 
ENTERS  PRIVATE  HOUSE 

Out  in  DciiviT  :i  cominon  street  car  of 
an  oI<l  and  supposedly  settled  type  be- 
came exhilarated  hy  the  keen  mountain 


It  Waa  a  Denver  Street  Car  That  Committed  This  Atrocity.  After  Jumping 
ItB  Track  on  Tcnnyaon  Street.  It  Smashed  through  the  Iron  Pence. 
Knocked  Down  a  Tree.  Wrecked  the  Porch,  and  Thrust  Open  the  Front 

Door  of  This  Private  Home 

air  to  such  a  di^^orderly  extent  that  it 
atlemptetl  to  enter  a  private  home  on 
Tennyson  Street.  It  passed  the  iron  fence 
without  trouMe  and  crossed  the  yard,  im- 
]>atiently  brushini;  aside  trees  and  other 
ohstacles.  After  demolishing  the  porch  it 
was  arrested  l»y  the  inadequate  size  of  the 
front  door.  The  visitor  was  not  hospi- 
tahly  rcccivcil  by  the  astonished  family, 
who.  as  the  door  burst  open,  were  con- 
fronted by  the  legend  "Please  Have  Kxact 
Fare  Reailv." 


BARBED  WIRE  TO  BE  SALVAGED 
FROM  BATtLE  FIELDS 

Tt  has  been  estimated  that  lOO.OOO  tons 
of  i>arbed  wire  can  be  recovered  from  the 
battle  fields  of  Flanders  and  northern 
I'rancc.  As  this  material 
may  command  a  price  cf 
perhaps  :f25  a  ton,  it 
seems  that  the  Brit'sh 
W  ar  Oftice  Salvage  Com- 
mittee is  wise  in  prepar- 
ing an  extensive  reclama- 
tion program.  The  esti- 
mate appears  very  con- 
servative, too.  when  it  is. 
known  that  America, 
alone,  exported  durinjj 
the  war  more  than  l.(X)0,- 
m)  tons.  The  British 
committee  is  said  to  ha."c 
or«lered  40  outfits  for 
this  work,  each  unit  car- 
ried in  a  motor  truck  an«l 
trailer.  The  tangled  wire 
will  be  caught  by  a  num- 
ber of  grappling  hook-, 
and  drawn  by  a  steel  c.i- 
ble  an<l  winch  between 
two  sets  of  rollers.  Tht 
salvage<l  material  will  emerge  from  thi>, 
process  in  the.  form  of  blocks  weighing 
from  70  to  80  lb.  each. 


SMOKE  BARRAGE  THRILLS 
PUBLIC  IN  MIMIC  WAR 

In  many  of  its  public  exhibitions  of 
war  material  the  government  has  dis- 
played .everything  from  a  hand  grenade 


NEW  BATTLESHIP  "TENNESSEE" 

IS  AMERICA'S  LARGEST 

The  American  supcrdreadnaught  "Ten- 
lu^NSie."  recently  laiinchfd  at  the  Ptrook- 
lyn  navy  yard,  is  tlie  lar^e'^t  battle  cruiser, 
in  p»)int  of  tonnage,  ever  built  in  tht' 
United  States.  T'^  displacement  is  32.3(M1 
tons.  Of  the  same  cla-s  as  the  "Idaho."  its 
armament,  twelve  1-l-in.  guns,  fires  a 
broailside  of  17. .^l'!^  lb.  of  ])roiectiles  wit'i 
a  range  e\cee«ling  in  niiles.  More  th.in 
N)  per  cent  comjdetetl  at  its  launching, 
the  "Tennessee"  is  expecte*!  to  take  its 
]dace  in  the  line  early  in  P>20.  It  is  the 
third  American  fighting  ship  of  that  name, 
.md  for  the  ceremony  of  its  christening 
the  public  was  a<lmitte<l  to  the  navy  yard 
for  the  first  time  since  April.  1917. 


'i 

4  : 

 i 

The  Soldier  is  Demonstrating  the  Action  of  the  Smoke- 
screen Apparatus  Used  in  Masking  an  Attack 
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The  Power  Plant  of 
the  Rein-Controlled 
Tractor  is  Seen  in 
the  View  at  the  Left, 
with  the  Hood  Broken 
Away.  The  Method 
of  Attachingthe  Reins 
is  Also  Clearly  Indi- 
cated 


TheArcat  thcBottom 
of  the  Right  View  Is 
a   Curved    Rack,  on 
Which  Runs  the  Pinion 
of    the  Engine-Driven 
Steering  Mechanism 


The  Rein- Controlled  Tractor  in  Demonstration:  The  Tractor  Itself  is  Unoccupied,  the  Single  Operator 
Siltini;  upon  the  Implement  Which  is  being  Hauled,  and  Doing  All  the  Work  of  Starting,  Steering.  Stopping. 
Changing  Speed,  and  Shifting  Gears  by  Manipulating  the  Three  Reins,  Which,  of  Course,  may  be  of  Any  Length 


to  a  12-in.  how  itzer  or  a  tank.  An  attempt 
is  oitcn  made  to  thrill  the  spectators 
with  a  simulation  of  battle  conditions, 
too.  as  with  the  smoke-cl»ud  apparatus 
which  was  used  to  mask  an  attack.  The 
conlrisancc  resembles  the  liquid  fire  and 
other  units  which  are  carried  comj)!ete  by 
a  sinjjie  soldier,  in  order  to  secure  the 
jjreatest  mobility  in  the  use  of  these  ef- 
fective weapons. 


NEW  JOBS  FOR  ONE-ARMED  MEN 

IN  SIGNAL  TOWERS 

So  many  F.urojjean  railroad  men  have 
lost  an  arm  durinp  the  war  that  it  is  now 
fotitnl  necessary  to  assijjn  them  to  jobs 
hitherto  regarded  as  unsuitable.  The  sig- 
nal tower  in  the  railroad  yard  is  a  typical 
case.  Here  a  treadle  is  so  fitted  to  the 
hitr  lever*;  that  the  foot  does  the  heavy 
work  while  the  arm  simply  j^uides  the 
iiiovertient. 


IMPROVEMENTS  IN  REIN-DRIVE 
SYSTEM  FOR  FARM  TRACTORS 

Ff'orts  to  dispense  with  the  extra  man 
rcfjuired  for  many  tractor-farminf^  oi)era- 
tions  have  produced  several  mechanisms 
for  pcrft^rniing  with  horse  reins  all  of  the 
operations  necessary  to  control  of  the 
tractor.  .\  3.2(M)-lb,  farm  tractor  now  be- 
infif  shown  meets  these  conditions  by  let- 
ting; the  cufjine  perform  the  steerinjj  op- 
eration through  gearing  from  the  motor 
cam  sh:ift.  Connection  is  made  throui^b 
two  clutches  aclu'itcd  by  a  shaft  with  ;i 
crossbar,  which  is  turned  by  ])ulling  one 
rein  or  the  other.  The  lower  end  of  tb<' 
same  shaft,  when  both  reins  arc  pulled 
together,  ttirns  a  ratcheted  cam,  throwing 
the  main  clutch  alternately  out  and  in,  A 
third  rein  shifts  the  gears  into  first,  sec- 
ond, neutral,  and  reverse,  through  a  pair 
of  cams,  an  indicator  showing  their  posi- 
tion. 
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SAILING  SHIP  OF  OLD  BRINGS 
DYEWOOD  FROM  ARGENTINA 


Reminiscent  of  the  days  when  our 
grandfathers  adventured  in  strange  seas, 
the  two-masted  sailing  ship  "N'aliere"  was 


Two. Masted   Sailing   Ship  of  the  Old   Style,  the 
"  Valiere."  Recently  Docked  at  New  York  with 
a  Cargo  of  Dyewood  from  the  Argentine 


recently  warped  to  its  dock  at  Pier  A. 
New  York  City.  It  hroui;ht  from  I'.nenos 
-Aires  a  cargo  of  ^^)^r  piccts  of  wood  of 
the  red  quebracho.  Argentina's  natural 
dye  j)roduct.  uho-^c  value,  since  1914.  has 
ri'ien  enornion«.|y.  'I  he  journey  took  57 
<lavs. 


ELECTROMAGNETIC  LAW  SOLVES 
RIDDLE  OF  SOLAR  TORNADOES 

Cyclonic  or  whirling  storms  in  the 
earth's  atmosphere  are  governed  hy  a 
well-known  law  of  rotation,  turning 
clockwise  in  the  southern,  and  counter- 
clockwise in  the  northern,  hemisphere, 
hamiliarity  with  this  phenomenon  has 
induced  astronomers  to  study  the  rota- 


tional direction  of  the  tornadolikc  gaseous 
disturbances  on  the  surface  of  the  sun, 
commonly  known  as  sun  spots,  in  order 
to  tliscover  possible  similarities.  Their 
method  is  interesting,  as  it  is  the  result  of 
a  recent  revelation  that  these  sun  spots 
are  in  reality  gigantic  rotating  gaseous 
masses,  in  which  electrically  charged  par- 
ticles are  whirled  at  high  velocity.  Hence 
the  investigators  study  a  vortex  just  like 
a  simj)le  electric  coil,  inspecting  the  en<l 
nearest  the  earth  with  the  aid  of  a  giant 
spectroscope  to  determine  its  polarity. 
l-'intliT'g  it  a  north  or  south  pole,  the  scien- 
tists know  at  once,  hy  rutlinientary  elec- 
tromagnetic law.  the  direction  of  rota- 
tion of  the  electric  i>articles,  and  conse- 
<|uently  of  the  gaseous  mass  itself, 

.At  this  point  the  observers  were 
]>uzzled.  The  solar  tornatloes,  unlike 
those  of  the  earth,  secmetl  to  whirl  in 
any  <lirection  they  pleased,  in  both  north- 
ern anil  southern  hemispheres.  The  ir- 
regularity ])roved  to  be  quite  regular  on 
further  investigation,  however,  as  the 
electric  tornadoes,  or  spots,  were  found 
to  travel  almost  invariably  in  pairs,  of 
opposite  polarity,  and  therefore  of  oppo- 
site rotational  direction.  l»ut  here  the 
story  stops  abruptly,  as  no  a<lequate  ex- 
]danation  of  this  queer  j)airing  has  yet 
been  offered. 


FLARES  ON  NIGHT-STUNTING 
PLANE  MAKE  VIVID  PICTURE 

A  queer  recorti  is  left  on  an  exposed 
photographic  plate  by  an  illuminated  air- 
plane f>erforming  evolutions  in  an  inky 
sky.  Ill  the  illustration,  the  tiares  carrieil 
by  the  j)lanc  have  traced  for  the  photog- 
rapher a  path  like  that  of  a  <lrunken 
comet.  The  pilot  has  evi<lently  done  a 
number  of  stunts  in  dizzying  succession. 


This  Looks  Like  the  Trail  of  a  Comet  Gone  WroB|. 
It  Is  Really  the  Path  of  an  Airplane.  Equipped 
with  Flares  and  Flying  in  a  Dark  Sky 
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LANDSLIDES  ON  TWIN  PEAKS 
KEEP  ROAD  WORKERS  BUSY 

Twin  Peaks,  San  Francisco's  matched 
pair  of  mountains,  seem  to  be  conspiring 
to  make  life  miserable  for  the 
fTuardi.ins  of  the  beautiful  con- 
crete-asphalt hi};h\vay  to  their 
summit.  On  one  recent  occasion 
40  ft.  of  earth.  6  ft.  deep,  slipped 
out  from  under  the  road,  leaving 
it  to  display  suri)risitig  ability  to 
maintain  itself  in  mid-air.  .\pain. 
a  heavy  concrete  wall  toppled 
over,  carrying 

away    50    ft.   of  \  

walk  and  road-  i 
way.  Another 
slide  wrecked 
2<«»  ft.  of  fence 
aufl  piled  itself  a 
third  of  the  way 
across  the  25-ft. 
hiijhway.  This 
emulation  of  the 


MOTORCYCLIST  CLAIMS  RECORD 
LOAD  FOR  HIS  MACHINE 

An  ardent  motorcyclist  recently  decided 
that  he  would  lay  in  ne.\t  winter's  fire- 


At  This  Point  800  Feet  of  Pence  Went  Down,  and  the  Moun 
Uiin  Spilled  Its  jSoil  Out  onto  the  Highway 

Panama  Canal's  early  depravity  is  as- 
sumed to  result  from  seepage  of  water 
in  the  city's  reservoir  at  the  mountain's 
summit. 


Tht»  Is  thcSpot  Where 
the  Earth   Slid  Out 
from  Under  the  Road. 
Leaving  a  Bridge 

wood  on  a  cer- 
tain d  a  y.  or 
know  the  reason 
why.  The  day 
came,  and  t  h  e 

  mules  who  were 

One  of  the  Twin  (o  have  done  the 
Peaks  Responsible  wnrl:    r-i  n 

for  the  Earth  Slide*    "'  J»\>    V\Ork  rai 
is  Seen  Beyond  the  a  W  a  y.  SUlashcd 

H.ghway  ji^g  wagon,  au.l 
ruined  llie  harness.  However,  the 
iuotorc\ cli>l  w;is  resourceful.  He 
borntwid  a  luighbor's  smooth- 
running  auto  trailer,  hitched  it  to 
his  motorcycle,  and  brought  home 
lUf^re  th.in  a  ton  of  wood  in  one 
trip.  Although  an  additional  250 
II).  in  the  sidecar  burdened  the 
little  motor  with  a  total  load  ol 
4.275  lb.,  no  appreciable  difticulty  was  eti- 
countercd  in  making  the  four-mile  haul. 


FROZEN  BLOCKS  OF  FISH 
FIND  FAVOR  IN  NORWAY 

Large  factories  have  been  erected  in 
Nor\vay  for  freezing  fish  without  the  use 
of  ice.  As  the  industry  is  practiced  there, 
the  catch  of  the  fishing  fleet  is  cleaned  i:i 
the  home  harbor,  thence  shipped  to  the 
factory,  where  the  fish  arc  pressed  into 
blocks  and  frozen  by  artificially  pr<)duce<l 
low  temperatures.  It  is  stated  that  the 
first  shii)ment  of  the  blocks  to  Christiania 
was  sold  with  such  ease  that  the  manu- 
facturers are  now  eager  to  |)lacc  their 
commodity  on  the  export  market. 


The  Motorcycle  Again  Proved  Itielf  the  Emergency 
Machine  When  It  Hauled  This  Man's  Firewood 
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ARMY  STUDIES  AIR  CURRENTS 
WITH  SMALL  BALLOONS 

In  modern  warfare  knowlcHge  of  the 
tipper-air  currents  is  vital  to  the  success 


studied  with  a  theodolite.  The  meteoro- 
logical section  of  the  Signal  Corps  made 
observations  every  four  hours  by  this 
method. 


ROUMANIA  COUNTS  THE  COST 

OF  WAR  WITH  GERMANY 

Koumania  sufTcred  at  tlic  very  beginning 
of  the  war  by  the  closing  oi  the  Darda- 
nelles and  the  consequent  stopping  of  all 
essential  imports.  .And  in  their  adminis- 
tration of  the  Treaty  of  Bukharest  the 
(Germans  did  more  to  increase  the  ruin. 
Requisitions  arc  said  to  have  c-xceeded  all 
stipulations;  peace  became  more  dreadful 
than  war.  Released  now  from  German 
bondage,  Roumania  has  been  taking  stock. 
As  a  typical  item  in  her  inventory'  it  is  re- 
ported that  out  of  2.<MKJ  locomotives  be- 
fore the  war.  Germany  has  robbed  her  of 
all  but  15.  She  looks  to  American  manu- 
facturers for  part  of  the  600  which  she 
needs. 


Rubber    Sounding    Balloon,    Used    for  Erploring 
Upper-Air  Currcnti.  in   Process  of  Inflation  with 
Hydrogen:    The  Pivoted  Arm.  with  Its  Weight.  Tells 
When  It  Is  Time  to  Shut  Off  the  Gas 

of  cither  aerial  or  chemical  operations. 
F«»r  sounding  these  atmospheric  heights 
the  ririny  uses  small  s|iherical  balloons  of 
thin  rubber.  These  are  inflated  with  hy- 
dr«i<,'L'n  gas  to  a  <liamctcr  of  30  in.,  and 
their    movements    as    thev    ascend  are 


SIDE-DUMPING  TRUCK  BODIES 

FOR  ROAD-BUILDING  WORK 

A  builder  of  good  roads  in  the  vicinity 
of  Windsor,  \"t..  is  using  a  pair  of  two- 
ton  motor  trucks  equipped  with  wide, 
low  bo«lies,  readily  loaded  by  shovel  labor. 
The  sides,  hinged  at  the  top,  open  with 
a  lever  to  allow  any  desired  quantity  of 
sand  or  gravel  to  escape.  The  body  is 
partitioned  into  four  compartments. 


The  Side  Gates  of  This  Truck,  and  Its  Hopper- Shaped  Compartments.  Enable  Road  Builders  to  Dump  Its 
Contents  in  Small  or  Large  Quantities.   The  Low  Body  Makes  Shovel  Loading  Easy 
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Here,  at  the  Left,  is  Depicted  the  Type  of  Motor  Scow  Used  by  the  Pish  ConnniBsiotiers  for  Dragging  Seines 
in  InUnd  L^kes.  While  at  the  Right,  in  the  Fold*  of  the  Seine  Itaelf.  the  Water  it 
Boiling  with  the  Struggles  of  Hundreds  of  Captured  Fish 


THREE  TONS  OF  HARMFUL  FISH 
REMOVED  FROM  RESORT  LAKE 

To  preserve  the  game  fish,  menaced  by 
the  encroachments  of  coarser  species,  the 
waters  of  one  of  Illinois'  famous  resort 
lakes  were  netted  this  spring  by  members 
of  the  state  fish  commission.  The  long 
seines,  operated  from  motor  scows, 
brotif^ht  in  three  tons  of  German  carj), 
which  were  removed  from  the  scene. 
Specimens  weighing  55  lb.  were  included 
in  the  catch.  In  the  process,  however, 
some  four  tons  of  bass,  northern  pike, 
w-aJl-eyes.  and  channel  catfish  were 
broug^ht  to  light,  a  number  of  them  very 
large.  These  were  returned  unharmed  to 
the  water,  except  for  a  few  retained  for 
the  state  hatcheries. 


TEXAS  OIL  BORINGS  EXAMINED 

FOR  VALUABLE  DEPOSITS 

A  geologist  of  the  University  of  Texas 
is  making  one  stone  kill  two  birds  by  ex- 
amining and  recording  the  cores  from  oil 
borings  throughout  the  state.  He  is  doing 
this  in  the  hope  of  eventually  charting 
w  ith  reasonable  accuracy  the  beds  of  pot- 
ash anrl  other  minerals  and  salts  which 
are  believed  to  underlie  many  parts  of 
Texas. 


FIFTY-FIVE  THOUSAND  PIECES 

IN  HISTORIC  CABINET 

It  is  with  a  wholly  justified  pride  that 
a  veteran  of  the  Civil  War,  Thaddeus 
Coffin,  of  Xewcastle.  Ind..  who  saw  serv- 
ice in  Capt.  William  McKinley's  Ohio 
company,  exhibits  to  his  intimates  a  cabi- 
net, made  with  his  own  hands,  containing 


no  less  than  55.'KK1  pieces  of  wood.  Of 
these,  more  than  100  have  historical  value 
of  their  own,  having  been  taken  from 


Cabinet  Containing  55.000  Pieces  of  Wood.  Put  To. 
Rcther  by  a  Veteran  of  the  Civil  War:  It  Has  Speci. 
mens  from  the  Charter  Oak.  the  Battleship  •"Maine." 
the  Keel  of  the  "Constitution."  and  Many  Other 
Famous  Sources 

famous  .Xmerican  trees,  as  well  as  from 
ships  and  structures  of  celebrated  mem- 
ory. The  inlays.  in.  thick,  are  nearly 
all  in  their  natural  c(jlors.  the  foliage  of 
the  "Charter  Oak"  in  one  panel  being, 
however,  tinted  green.  .A  tablet  on  the 
front  of  one  of  the  drawers  is  done  in 
the  dots  and  dashes  of  the  telegrapher's 
code,  and.  tran'^lated.  tells  something  of 
the  work  of  building  the  cabinet,  which 
is  4  ft.  6  in.  high  and  3  ft.  4  in.  wide. 
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CIVIC  FEATURES  THAT  PROMOTE  THE  COMFORT 


Two  of  These  Wrought- Iron 
Perf^olas  Grace  the  Grounds 
of  the  Capitol  Building  at 
Washington.  One  at  the  North 
and  One  at  the  South.  Vines 
in  Summer  Shade  the  Orna. 
mental  Seats  Beneath 


The  Red  Cross  Chapter  at  El  Paso.  Texas.  Occupies  Its 
Own  Log  Cabin  in  the  Central  Plaxa.    Inside  Arc  a  Shop, 
a.  Tea  Room,  and  a  Large  Fireplace.    Decorations  Are  in 
Canary  and  Light  Blue 


South  Pasadena.  California, 
Finds  That  a  Seven-Foot  Strip 
of  Concrete  at  Each  Side  of 
an  Asphalt  Pavement  Prevents 
the  Skidding  of  Motor  Vehicles 
in  Wet  Weather.  This  Trial 
Strip  on  Fair  Oaks  Avenue 
Proved  So  Successful  That  All 
Future  Paving  Will  Use  the  Plan 


In  Temple  Square,  Salt 
Lake  City,  an  Artistic 
Shelter  in  the  Greek  Style. 
Built  of  Wood,  has  been 
Erected  as  a  Protection 
for  an  Old  Log  Cabin. 
This  Humble  but  Historic 
Dwelling  was  Construct* 
ed  by  BriRham  Young 
About  1847.  and  Was  the 
FirstHouse  Built  inUiah 
by  Mormon  Pioneera 


J 
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AND  ENJOYMENT  OF  VISITORS  AND  RESIDENTS 


On  the  Theory  That  Notb. 
ing  Artistic    can   be  Ob- 

i'ectionablc,  the  Signboard 
luilders  o(  tne  National 
Capital  Proceed  to  Disarm 
Posatble  Cntici«m  by  Em- 
belltahinc  the  Great  Board! 
With  Sculpture,  Orna- 
mental Moldings,  and  Lat- 
tice*. Thi»  One  is  Oppo- 
site the  Union  Station 


iHD  shower" 

m  HORSES  I 
THE  OHIO 

mmi  soaETY 


This  Memorial  to  the  Man  Who  First  Raised  the 
United  States  Flag  in  Sc'-thern  California  is  Pro- 
tected by  SurruundinR  It  w:th  a  I'uot  of  Water  in  a 
Ten-Kaot  Concrete  Basin,  with  an  Outer 
Wall  Two  and  One-Half  Feet  High 


Some  of  Cincinnati's  Fire  Hy- 
drants are  Fitted  with  a  Small 
Faucet  and  an  Iron  Bucket  on 
■  Lonv  Chain.  Whose  Purpose 
IS  Indicated  by  the  Sign 


This  Ancient  Indian  Shell  Mound  on  the  Shores  of  Tampa 
Bay  has  been   Equipped    by   the    City  nf   St.  Pctcrshur};. 
Florida,    as    an  Observa  i    ticn  Tower,  with   a    Flight  of 
Stairs  Up  \  to  the  Platform 


Guarding  the  Grave  of  an 
Indi.m  Chief  at  Kttw.ini;.T. 
British  Columh:.-),  Tins 
Fierce- Luu  King  Tot  cm  Is 
Visible  item  the  Gtjnd 
Tiunk  PicifiL  Railway.  Its 
Success  in  Repelling  Evil 
Spirits  Is  Apparent,  for  Ii 
has  Stood  Just  So  for  Many 
Years 


-J 
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The  Close-Up  View  of  the  Little  S400  Biplane  Shows  the  Motorcycle. Engine  Power  Plant,  and  the  Simple 
Details  of  Construction  Which  Bring  the  Price  within  Everybody's  Reach.  The  Other  Picture  la  of 
the  Designer's   First  Flight  in  His  Creation,  Made  along  the   Beach   in  the  Face  of  a  Stiff  Sea  Breeze 


USE  NATURE'S  BARBED  WIRE 

FOR  SOUTHWEST  FENCES 

Ocotillo.  a  species  of  caiidlcwood  grow- 
ing in  profusion  in  the  cactus  country,  has 
stcitis  an  inch  in  diameter,  from  8  to  2i) 
ft.  long,  and  thickly  studded  with  lotig. 
sharp  thorns.  By  the  simple  e\j»edicnt  of 
placing  the  fence  posts  at  closer  intervals. 
.Vrirof'.a  r.nnchers  are  aMe  to  use  these 
tough  hranches  in  lieu  of  barhed  wire. 
It  has  provc<l  so  satisfactory  that  it-^  u^c 
will  be  continued  until  wire  prices  go  down. 


SMALL  PLANE  BUILT  AT  COST 

OF  MOTORCYCLE 

A  cast-otY  jnotorcycle  engine  forms  the 
nucleus  of  a  siir|)risingly  efficient  little 
hiplatie  that  is  said  to  weigh  only  25<? 
Ih.  During  (he  war  the  designer  has 
worked  on  aviation  contracts,  hut  for  the 
last  fev,'  months  has  devotefl  his  tah-nts 
to  the  const ructi(»n  of  a  small,  low-priced 
plane  intended  to  come  well  within  the 
purchasing  power  of  tile  average  man. 
He  seems  to  have  succeeded,  too.  as 
his  little  ship,  he  savs.  can  he  duplicated 
for  S^.'M)  or  S4IK1.  '{{is  two-cyliiulcr.  9 
to  IS-hp.  engine  pulls  him  over  the  tree 
tops  at  35  to  40  miles  an  hour. 


Specimen  of  Ocotillo  Plant.  Whose   I^ong,  Thorny 
Branches  Enable  An/ona  Cattle  Men  to  tJse 
Them  as  a  Substitute  for  Barbed  Wire 


WELL-STOCKED  FLOATING  SHOP 
POPULAR  WITH  BRITISH  NAVY 

Men  of  the  British  navy  who  stood 
the  monotonous  four-year  vigil  at  Scapa 
Flow,  just  north  of  Scotlan<l,  recall  with 
gratitude  the  good  ship  "Borodino"  which 
made  life  enduralile  during  the  long.  te»li- 
ons  months.  Formerly  an  ocean  liner, 
the  "Borodino"  was  taken  over  in  the 
first  months  of  the  war  and  converted  into 
a  com])Iete  marine  department  store  and 
recreation  center.  Here  jack  l  ar  could 
huy  all  the  little  luxuries  he  values  so 
much:  fancy  groceries,  fresh  meat  an<! 
fish,  wine,  tohacco.  new  clothes,  and 
sporting  goorU.  In  additioti  he  enjoyetl 
the  use  of  an  cfficienl  laundry,  a  harher 
shop,  a  smoking  room,  and  a  hilliard  par- 
lor. Kvjry  feature  of  the  enterprise  was 
enthusiastically  supported  hy  the  sailors, 
atid  particularly  hy  the  Americans,  who 
soon  enjoye'l  a  reputation  as  liberal 
spenders,  and  as  sutTerers  from  the  worst 
cases  of  "sweet  tooth"  on  record. 
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ARMY  FOOTBRIDGE  RESTS 
ON  CANVAS  FLOATS 

The  innumerable  canals  and  streams 
that  cut  certain  sections  of  the  western 
front  made  the  con- 
struction of  footbridges 
part  of  every  battle  or- 
der. Realizing  the  cost 
in  lives  of  these  crude 
little  structures  an  Amer- 
ican engineer  devised  a 
collapsible  pontoon  foot- 
britlge  which,  reports 
say.  could  be  carried.  285 
ft.  to  the  truck  load,  and 
erected  in  short  time. 
Erection  is  simple. 
Across  the  stream  is 
stretched  a  heavy  rope 
to  which  canvas  floats, 
or  boats,  are  attached  at 
regular  intervals  of  about  3  yd.  From 
boat  to  boat  are  laid  lengths  of  the  "tluck- 
board"  so  much  used  in  trench  warfare. 


A  handrail  is  added  and  the  bridge  is 
complete.  These  little  structures  were 
always  built  under  the  most  trying  cir- 
cumstances: thus,  it  is  stated  that  the 
bridge  in  the  illustration   was  finished 


This  FootbridKC.  across  a  Canal  a  Pew  MiUs  North  of  Verdun,  im  Built 
of  Duckboards  Resting  on  Canvas  Floats,  Adapting 
It  to  Construction  under  Fire 

under  such  heavy  fire  that  the  dough- 
boys had  to  wait  26  hours  before  they 
were  able  to  cross. 


BALLOONS  NEST  IN  RUINS  OF  OLD  BUILDINGS 


W  hen  fire  destroyed  several  large  build- 
ings near  an  army  balloon  school,  it  was 

found  that  just  enough   

of  the  foundations  and 
basement  remained  to 
make  the  ruins  useful. 
The  first  thing  required 
of  a  nesting  place  for  the 
big  balloons  is  j)rotection 
from  the  wind,  which 
gets  under  them  so  eas- 
ily and  tears  them  from 
their  moorings.  The  old 
fo«n<lations  did  this  ex- 
cellently; antl  with  the 
removal    of    the  debris 


and  the  erection  of  a  few  windbreaks 
they  seem  to  be  even  more  satisfactory 


fh.in  the  u.-a.il  excava- 
tions madi'  ill  :i  con^!<l- 
iT.tlili-  r)Utl:iy  ol"  h  o  t  ll 
nioiR-v  runt  time. 


Old  Foundation*  arc  Now  Supplemented  by  a  Pew  Wooden  Wind- 
brcaka,  to  Protect  Army  Balloons  from  the  Sweep  of  the  Wind 


l!  ("inst  ils  «>i  Si riiSslmrtr. 
Alsace,  arr  clu-i-rrd  by 
the  rtliirn  lo  thvir  nld 
ne^ts  nt  the  faniuiis 
storks  w  ll  i  c  Ii  h.'»vc 
avoiiied  the  city  tor  the 
last  five  years. 
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This  Shipyard  Traction  EnKine  Weighed  28.000  Pounds,  and  a  Special  Trailer  was  Made  to  Pit  It,  but  M 
Ordinary  Motor  Truck  Found  No  Trouble  in  Moving  It  in  This  Manner 


THRESHER  FOR  BROOM  CORN 

UNLIKE  OTHER  KINDS 

In  threshinj;  hrootn  corn  it  is  the  straw 
that  is  most  iin]K)rtaiit,  instead  of  the 
Kfain.  A  thrcshin}^  machine  dosifjncd  for 
haiKlling  this  crop,  therefore,  has  a  fccd- 
iiiej  belt  arrahs;*^<l  to  keep  a  tif»ht  hold  on 
the  stalks  while  it  inserts  the  heads  be- 
tween spiked  rollers.  These,  revolving;  in 
0])positc  directions,  quickly  strip  the  seeds 
off.  The  feed  hell  then  deposits  the  straws 
on  a  table  beyond  the  rollers.    A  hand- 


FOURTEEN-TON  ENGINE  HAULED 
ON  SPECIAL  TRAILER 

The  modern  maxim,  that  a  motor  truck 
can  haul  much  more  behind  it  than  it  can 
carry  upon  it.  was  well  illustrated  in  the 
recent  mo\  inij  of  a  2S.(!()0-|b.  traction  en- 
gine at  Oakland.  Calif.  A  special  trailer 
was  provided  to  accommodate  the  engine, 
and  thoujjh  several  grades  were  encoun- 
tered, no  dilViculty  was  experienced. 


WATER  GAUGE  FOR  BOILERS 
IS  PERFORATED  METAL 

;\n  extremely  simple  and  unbrcakal»Ie 
water  gau^e  for  boilers  is  described  by  an 
English  engineer.  A  metal 
tube,  replacing  the  usual 
glass  in  its  mountings,  has 
perforations       in.,  or  Ies>, 
in  diameter.    W  hen  the 
gauge  cocks  are  opened,  a  rapidly  div- 
sipatt-<l  s|)ray  of  water  issues  ,below  the 
water  lino,  steam  of  course,  coming  out 
above.    The  jets  are  instantly  (li-<tinguished. 
their  form  varying  with  the  thickness  of 
the  metal  and  the  size  of  the  holes. 


Inside  the  Frame  ot  the  Machine  may  be  Seen  the 
Spiked  Rollers  for  Thrcshinu  Broom  Corn.  Which 
are  Driven  in  Opposite  Directions  by  the  Arrange- 
ment of  the  Belt  on  the  Pulleys.  Part  of  the  Feeding 
Device  is  Seen  at  the  Right 

feed  moflel  has  the  rollers  ilonc,  the  Op- 
erator holding  the  stems. 


I  Tht:  tail  spin  and  the  nose  dive  arc 
s.iid  to  have  been  responsible  for  the  ma- 
jority of  the  106  fatalities  at  the  three 
'J  exas  training  fiebis  for  airmen 


EXPERTS  WRITE  BIOGRAPHIES 
OF  150  VARIETIES  OF  WHEAT 

The  wheat-growing  world  should  find 
much  of  interest  in  the  census,  now  being 
compiled  by  the  Department  of  .Agricul- 
ture, of  each  variety  of  wheat  growti  in 
the  Unitefl  .States.  It  is  a  bigger  problem 
than  it  seems,  too,  as  li^O  varieties,  known 
by  500  names,  must  l)e  investigated  and  a 
com|)lete  history  written  of  each. 
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MATERIAL  SOLD  AT  DISCOUNT 

TO  FOSTER  HOME  BUILDING 

It  is  doubtful  whether  any  slogan  aims 
closer  to  the  heart  of  American  malad- 
justment than  the  familiar  "Own  Your 
Own  Home."  The  movement  is  finding 
whole-hearted  supporters  everywhere; 
but  in  one  city  enthusiasm  has  crystal- 
lized into  an  organized  campaign  with  this 
noteworthy  feature — a  discount  card  is 
granted  by  the  local  committee  to  every 
j>rosi>cctivc  builder  who  has  broken 
ground  and  can  prove  his  intention  to 
begin  construction  immediately.  These 
discount  cards  enable  him  to  get  reduc- 
tions of  5  to  10  per  cent  on  ptirchases  of 
many  sorts  of  material,  a  small  saving 
perhaps,  but  often  just  enotigh  to  swing 
the  balance  from  "building  next  year"  to 
"buibling  now." 


EXHIBITS  SHOW  PUBLIC  HOW 
GOVERNMENT  SPENT  MONEY 

In  gratitude  to  the  loyal  citizens  who 
fvacrificed  and  saved  to  buy  Liberty  bonds, 
the  go\ernment  is  now  exhibiting,  in  so 
far  as  possible,  the  engines  of  war  that 
were  bought  with  the  money.  Many  of 
the  exhibits  proved  the  efficiency  of  the 
war-time  censorship,  by  displaying  in- 
genious lhin-de»itroying  guns,  projec- 
tors, and  other  contrivances  that  the 
public  never  dreamed  of. 


GROWING  POPULATION  TAXES 

CAPACITY  OF  SCHOOLS 

(Growing  pains  are  to  be  ex[>ected  in  a 
healthy  young  nation  like  the  United 
States.   This  discomfort  is  nowhere  more 


This  III -Lighted  Corridor  Makes  an  Unsattsfsctory 

Schoolroom,  but  It  Is  the  Last  Resort  of  the  Author- 
ities in  a  Typically    Overcrowded   American  City 

acute  than  in  the  public  schools  of  our 
large  cities,  where  there  are  often  two 
voungsters  for  tvery  desk.  Temporary 
relief  has  been  obtained  in  San  Francisco, 
however,  by  hoMing  classes  in  the  corri- 
dors. 


Little  Packages  Like  These  Made  the  Cities  along  the  Rhine  Very  Unpopular  during  the  Last  Months  of  the 
War.  This  Collection  of  Aerial  Bombs  Used  by  the  Various  Allied  Nations  is  Displayed  by  the  Government 
in  an  Effort  to  Show  the  People  Where  All  tbe  Money  Went.    The  Smallest  Missile  weighs  27  Potinds;  the 

Largest,  on  the  Right.  Weighs  1.100  Pounds 
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STRETCHER  CASES  CARRIED 
UP  INCLINE  IN  COMFORT 

When  the  ambulance  draws  up  before  a 
certain  midwesiern  hospital  lo  discharge 


Stretcher  Case*  are  Carried  up  This  Incline,  without 
Jolting  or  Other  Discomfort,  to  the  Receiving 
Room  on  the  Second  Floor 

its  sufferers,  the  stretcher  bearers  arc 
faced  !)>•  a  ijently  slopinj;  runway.  151)  ft. 
long,  and  built  of  reinforced  concrelc- 
I  p  this  easy  incline  they  carry  the  patient, 
without  the  usual  joltinf;  and  tippinij,  to 
the  reriivinp  room  on  the  stconti  iloor. 
In  adflition  to  this  constant  prevention  of 
pain  and  discotnf«trt,  the  runwny  has 
also  proved  a  blessinjj  to  convalescents, 
who  arc  easily  rolktl  up  and  down  on 
their  wheel  chairs. 


AUTOMOBILE  KILLS  LIONESS 

ON  ROAD  IN  AFRICA 

Out  of  Africa  comes  a  thrilling  story 
of  a  lioness  who  engaged  a  si.\-cylinder 
car  in  combat,  on  a  lonely  brush  road  at 
night,  and  was  worsted.  The  car  was  |)ro- 
ceeding  peaceably  toward  Xairolii  when 
its  lights  suddenly  caught  the  glare  of  a 


pair  of  eyes.  The  startled  driver  opened 
the  throttle.  As  the  car  jumped  to  a  40- 
niile  gait  the  animal  leaped  in  front  of  it. 
When  the  driver  looked  back,  after  the 
shock,  and  saw  the  huge  beast  lying 
growling  in  the  road,  he  reversed,  and  the 
wheels  finished  the  impremeditated  task 
they  had  started.  The  lioness  lay  still. 
In  the  car's  radiator  was  a  slight  dent — 
its  only  injury. 


ROOF  OF  TAXIDERMIST'S  SHOP 
PILED  HIGH  WITH  ANTLERS 

A  Wyoming  taxidermist,  who  conducts 
his  b'.isiiiess  in  a  quaiut  old  log  cabin  on 
a  hillside  overlooking  the  town,  manages 
to  attract  a  good  deal  of  interest,  and 
probably  considerable  trade,  by  means  of 
liis  unusual  atlvcrtising  display.  He  has 
piled  on  the  roof  of  his  cabin  a  collection 


Approximate!:'  200  Antlers  Make  Up  This  Unusual 
Advertising  Display  on  the  Roof  of  a  Taxidermist's 
Workshop.    As  the  Cabin  Is  on  a  Hillside  above  the 
Town,  the  Collection  Draws  Much  Attention 

of  nearly  200  antlers,  large  and  small, 
which  he  has  accumulated  in  building  up 
a  reputation  as  an  expert  mounter  of 
heads. 


»»  LOo«t€»Y  or  IMC  MifTrp.  i.O"[i-'< 

The  Lioness  was  Killed  When  a  Six-Cylinder  Car 
Pan  Her  Down  on  an  East  African  Road  at  Night. 
The  Driver  Finished  the  Job  by  Backing  over  Her 


DENDROGRAPH  RECORDS  CHANGE 
IN  SIZE  OF  TREE  TRUNKS 

To  record  the  daily  and  seasonal 
changes  in  size  of  tree  trunks  a  group  or 
botanists  have  fashioned  an  instrument 
called  the  dendrograph.  In  principle, 
changes  in  circumference  are  transmitted 
through  a  belt  of  hinged  wooden  blocks 
to  a  recording  pen  point  on  a  revolving 
drum.  In  application.  ho\\ever,  the  ap- 
paratus is  maile  in  two  forms.  In  the 
first,  a  number  of  plungers  in  radial  con- 
tact with  the  Ijclt  carry  on  their  outer 
eiuls  an  encircling  wire,  .^s  the  tree 
varies  in  girth  the  wire  actuates  the  pen 
poiut.  In  the  other  typo,  a  yoke  with  four 
points  of  contact  embraces  the  belt,  tak- 
ing the  place  of  the  rods  and  wire. 
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The  German  PrtsoncrB  alons  the  Top  of  the  Dam  are  AssistinK  >n  the  Construction  of  One  Unit  of  the 
American  Water-Supply  Syitem  at  Brest.  France.    The  Completed  Plant  Stores 
10.000,000  Gallons  and  Has  a  Capacity  of  4,000.000  Gallons  a  Day 


BREST  WATER  SYSTEM  FORMS 

MONUMENT  TO  YANK  ENERGY 

Anioricaii  rcsourcffuliu'ss  was  nowhere 
more  heavily  taxed  dnrinji  the  war  than 
in  the  construct  ion  of  the  }j:reat  military 
cam()  at  l»rest.  France.  W  ater  snpply  was 
a  typical  jirohlem  met.  in  a  typical  .\nier- 
ican  way.  hy  the  constructi»)n  of  a  com- 
plete modern  supply  system.  Reservoirs 
in  the  hills,  pumping:  stations,  and  pijie 
lines  were  designed  and  erecte'l  in  the  face 
of  discouraj^inp  difficulties.  T.al>or  was 
cheap,  however,  as  rierman  prisoners  were 
often  a  drupf  on  the  market. 


RUSSIAN  CHILDREN  DO  BETTER 
WITH  AMERICAN  FOOD 

.\s  a  result  of  the  food  distributed  by 
the  .American  Ke»l  Cross  among  the  chil- 
dren of  122  schools  in  .\rchan},'el  an<l  out- 
lyinjj  districts  of  Russia,  fjre.it  improve- 
ment is  reporte<l  in  hoth  attendance  and 
work.  In  a  little  more  than  six  weeks. 
S.16I  cans  of -milk.  7.341  II).  of  crackers. 
4.224  lb.  of  suf:ar,  and  2.04')  lb.  of  cocoa 
were  consumed.  The  pratefid  children 
have  sent  toys  and  letters  for  their  Amer- 
ican cousins  to  Red  Cross  headquarters. 


IOWA  VICTORY-LOAN  SIGN 

OF  UNUSUAL  BEAUTY 

Oesipind  by  the  lucal  committee,  a 
\  ictory-loan  bulletin  board  of  more  than 
ordin  iry  beauty  was  disi>layc«l  at  CharK  s 
City.  la.,  duriu}?  the  late  campaign.  Its 
2^1  l)y  21 -ft.  surface,  tlood-lighted  at  nij^lu. 
bore  a  huge  "V,"  and  in  the  center,  the 


Victorjr-Loan  Bulletin  Board,  86  bv  21  Feet.  Dis- 
played at  Charles  City.  Iowa,  and  Plood-Lighted  .it 
Night:  The  "V"  Is  Light  Blue,  the  Lettering  Black, 
on  a  White  Ground 


lines  "If  ye  break  faith  ,  .  from  Lieu- 
tenant McCrae's  famous  war  poem. 
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DETECTIVES  NOW  WEAR  MASKS     HYPNOTIZED  BY  COMING  SMASH, 
WHILE  VIEWING  CRIMINALS         AIRMEN  LOSE  SENSE  OF  FEAR 

Criminals  of  the  more  astute,  and  there-  Friends  of  those  who  have  lost  their 
fore  more  dangerous  class,  soon  become     lives  in  airplane  accidents  should  find 

consolation  in  the  stories 
of  many  who  have  had 
luck  y  "squeaks."'  in 
which  they  have  resigned 
themselves  to  seemingly 
inevitable  death,  yet  es- 
caped to  tell  the  tale. 
They  otten  declare  til  at 
their  minds  seemed  hyp- 
notized, even  "frozen,"  by 
the  impending  disaster, 
and  that  the  few  seconds 
before  the  crash  were 
filled,  not  with  dismay, 
horror,  or  fear,  hut  with 
a  keen  absorption  in 
some  trivial  detail.  Thus, 
one  airman  falls  verti- 
cally to  earth  with  his 
eyes  riveted  on  a  green 

r»_.  ..J  _  f  e>.  *    :  ■  ■>     ™»     «.   l  <».    ^     „  patch  of  gHiss  which  he 

DctectiTes  of  St.  LooiS,  Miasouri.  Now  Wear  Masks  When  They  Examine  "  ^  ^  -, 

Captured  Criminals  or  Suspects.  So  the  Underworld  Denizens  w>U  Not  tS    Very    SOrry    tO    SpOll  ; 

Know  Them  the  Next  Time  They  See  Them.  Other  Cities  have  Also  while  another  Speculates 

Adopted  the  System  ,  •    •  i  j 

on  the  probable  duration 

familiar  with  the  features  of  police-force  and  character  of  the  noi.se  caused  by  th« 
members,  greatly  increasing  the  diflicul-    coming  smash-up. 

tics  of  crime  abatement.    \  number  of   

large  cities  have  adopted  the  system  of  re- 
quiring plain-clothes  policemen  to  wear       GRADES  HIS  LAWN  WITH  DRAG 
face  masks  during  the  inspection  of  crim-  PULLED  BY  SMALL  AUTO 

Mials  or  suspects.    The  detectives  are  thus 

safe  from  subsequent  identification.  An  ingenious  hou-sc  owner  in  Alham- 

  bra.  Calif.,  wishing  to  prepare  his  large 

lawn  at  the  least  possible  expense,  made 
a  drag  by  nailing  two  planks  together  and 
wrapping  chain  around  them.  This  im- 
I)lement  he  hitched  to  his  sm.iil  touring 
car  and  hauled  about  the  grounds,  until 
.tII  clods  of  earth  were  broken  up  and  the 


ADDRESSES  INSIDE  PACKAGES 
ADVISED  FOR  PARCEL  POST 

Users  of  the  parcel  post  are  now  ad- 
vised by  government  authorities  to  in- 
clude in  their  packages 
a  card  bearing  the  name 
and  address  of  both 
sender  and  addressee. 
In  this  way  post-ottice 
otTicials  will  be  able  to 
forward  an  article  even 
when  the  outsi<Ie  address 
is  ol>literatec|.  or  the 
wrapper  entirely  re- 
move^l.  The  public  is 
further  remincled  that 
the  return  to  pre-war 
postal  rates  on  first-class 
mail,  effective  July  1, 
1^19.  will  also  apply  to 
Canada,  Eiifjland.  Scotland.  Ireland. 
Wales,  and  the  other  countries  to  which 
domestic  rates  now  apply. 


A  Pair  of  Planks.  Wrapped  with  Chain  and  Hitched  to  the  Rear  of  a 
Small  Touring  Car.  Made  a  Highly  Eflficicnt  Lawn  Drag.  Lcveliac  the 
Ground  and  Breaking  Up  the  Clods  as  Well  as  Any  More  Pretentious 

Device,  and  Quite  Economically 

groun«l  thoroughly  pulverized  an<l  lev- 
eled. This  was  accomplished  with  a  totnl 
expenditure  of  five  gallons  of  gasoline. 
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Innocent.Looking  Packing  Boxes  Arranged  to  Conceal  Fire  Hydrants  Just  inside  the  Gates  of  a  Strike-Bound 
Mill:  A  Length  of  Hose  Attached  to  Each  Hydrant  Served  as  a  Ready  Repeller  of  Rioting  Strikers 


CONCEALED  HYDRANTS  USED 

TO  QUELL  RIOTING  MOBS 

A  solid  stream  of  water,  fire-hose  size, 
has  proven  effective  on  more  than  one 
occ.ision  for  coolinp  the  ardor  of  a  riot- 
ing mob.  In  an  eastern  city,  where  a 
rather  demonstrative  strike  was  in  prog- 
ress, the  guardians  of  the  strike-houiul 
mill  kept  a  length  of  hose  connected  to 
each  of  three  liyd rants  conveniently  lo- 
catc^l  inside  the  gates.  Semicylindrical 
sections  cut  from  ohi  steel  drums  covered 
the  liytlrants.  being  easily  tipped  over 
whon  trouble  arose.  Later  these  were  re- 
place<l  nt  two  hydrants  by  packing  boxes 
open  at  back  and  bottom.  The  innocent 
appearance  of  the  old  boxes  added  greaily 
to  rh'jir  opportunity  for  service.  In  emer- 
jjency  .i  few  moments  sufficed  to  turn  the 
icey  and  start  the  flow  of  water,  which  is 
more  potent  for  its  purpose  than  a  ma- 
chine gun. 


VISCOSITY  SAID  TO  INDICATE 
STRENGTH  OF  GLUE 

.•\  scries  of  experiments  in  the  testing 
of  glue  have  been  taken  to  prove  that, 
after  all.  the  simplest  test  is  the  most 
reliable.  The  old  idea  that  the  strength 
of  the  substance  could  only  be  known 
through  a  chemical  <letermination  of  the 
various  ingredients  is  declared  liable  to 
error.  The  experimenter  maintains  that 
the  binding  strength  may  simply  be  ex- 
presse<l  in  terms  of  the  viscosity,  or  in  a 
general  sense,  that  the  slower  it  runs  from 
the  bottle  the  better  the  glue.  In  a  scien- 
tific way.  he  measures  this  strength  in 
terms  of  the  ratio  between  the  time  re- 


quired by  a  volume  of  glue  dissolved  in 
water  to  flow  through  a  narrow  tube,  and 
the  time  required  l)y  a  similar  volume  of 
pure  water. 

FLORAL  SHIP  IN  FULL  DETAIL 

HONORS  DEPARTED  WORKER 

Floral  anchors  we  have  had  since  horti- 
culture began,  but  a  whole  ship  done  in 
flowers  is  an  unusually  ambitious  under- 
taking, .^shipbuilders  of  a  western  yard 
not  only  asseml)le<l  such  an  offering  in 
tribute  to  a  departed  fellow  worker,  but 
reproduced  in  technical  detail  the  type  of 


Floral  Ship.  Remarkably  Correct  in  Technical  Detail, 
Constructed  by  Shipbuilders  of  a  Western  Yard 
in  Tribute  to  a  Deceased  Fellow  Worker 


ship  upon  which  he  had  worked.  Even 
the  rigging  occupied  its  correct  position 
on  the  fragile  structure. 


Cllolland's  railroad  interests  are  actively 
engaging  in  the  construction  of  the  new- 
style  concrete  rolling  stock,  in  which  only 
the  wheels,  axles,  buffers,  and  couplings 
are  made  of  steel. 
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RECLAIMING  HIGH-SPEED  STEEL  SCRAP 


Scrap  high-si>eecl  steel  has  l>een  given  a 
definite  value.  Xcw  stock,  in  every  way  as 
good  as  the  original,  is  being  wrought  by 
a  new  process  from  the  waste  left  from 
tool  making  and  the  stub  ends  and  broken 
parts  of  tools.  Until  recently  this  mate- 
rial was  practically  useless,  and  about  4<) 
per  cent  of  all  the  high-speed  steel  sold 
was  ultimately  thrown  away.  Many  at- 
tempts made  to  weld  the  pieces  together 
were  without  commercial  success.  The 
reclamation  process,  originated  by  a  man 
jjossessed  of  much  experience  with  the 
high-speed  grades,  faced  the  usual  diffi- 
culties that  ham{)er  the  commercial  estab- 
lishment of  innovations.  Since  its  demon- 
stration of  practicability,  however,  nearly 
a  million  pounds  of  scrap  has  I)een  re- 
turned in  the  form  of  new  high-speed 
steel.    Its  patrons,  numbering  more  than 


I>roblem  proved  really  quite  simple.  The 
steels  are  identified  by  the  character  of 
the  sparks  they  emit  in  contact  with  a 
grinding  wheel,  each  brand  giving  forth 
its  own  colors,  sizes,  and  shapes.  The 
method  is  accurate,  two  or  three  experts 
co«3perating  in  the  determination. 

W  hen  the  new  elements  required  for  a 
specific  result  have  been  added,  the  steel 
is  melted  into  ingots  about  4  in.  square 
an<l  2  ft.  long.  These  are  carefully  an- 
nealed, reheated,  and  drawn  and  ham- 
mered into  bars  about  2  in.  square  and  6 
ft.  long.  The  last  operation  is  rolling  them 
into  flats,  rounds,  and  squares,  the  only 
specifications  permitted  the  customers. 
The  finished  products  are  heat-treated  in 
sealed  tubes  in  special  anncalers,  in- 
spected, and  shipped. 

Even  the  rolling  mills  for  these  shapes. 

however,  presented  their 
peculiar    problem.  The 
comparatively  limited 
tonnage,  the  variety  of 
shapes,    the  necessary 
rigidity  of  the  machines, 
all   were  objectionable 
points  in  the  eyes  of  ma- 
chinery men.    This  diffi- 
culty, too,  the  originators 
of  the  process  themselves 
solvefl.   In  the  mills  they 
designed,  each  shape  has 
its    own    machine  unit, 
v^--    each  set  of  rolls 
its  rnvn  stand.  The 
rolls  are  practi- 
"  c  a  11  y  always 
in  adjust- 


These  Experts  in  High-Speed 
Steel  Composition  arc  Testing 
the  Scrap  and  Identifying  Its 
Brand  by  the  Character  of  the 
Spark*  It  Emits  When  Pressed 
Against  a  Grinding  Wheel 

'HK),  include  two  I;irgc  r.iilro.xls 
and  many  automobile  manufac- 
turers. 

The  primary  difficulty  was  the 
variation  in  quality  of  the  scrap 
from  dit'lVroiit  steels.  ;in<l  tlic  cus- 
tomers' insistence  on  reclaimed 
grades  identical  with  their  par- 
ticular scrap.  The  fragments  are  receivecl  nietit.  so  that  high-speed  steel  can  be  used 
in  miscellaneous  lots  of  25  to  UX)  lb.  or  for  the  test  bars,  coming  through  prac- 
more,  a  confused  mass  of  all  sorts  and  tically  to  size,  without  the  danger  of  mix- 
qualities.      This    seemingly    perplexing     ing  soft-steel  specimens  unwittingly  with 


»p 

Reclaimed  — Broken  Tools,  Wom-Out  Stubs,and  Pieces  of  Waate 
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LINES  FULL  OR  DOTTED  MADE 

WITH  NEW  DRAFTING  PEN 

Hy  placing:  a  prooved  wheel  between 
tlio  points  of  a  rlraftinji  pen.  a  new  in- 
strnment  has  i)een  produce*!,  capable  of 

(Ira  win  fr  dotted 
lines,  dots,  and 
dashes,  or  in  fact 
any  kind  of  rnled 
in  ark.  continuous 
or  otherwise.  The 
rulinjj  wheel,  ^in  in. 
in  diameter,  slips 
onto  a  tiny  spindle 
on  the  inside  of  one 
point  of  the  pen, 
which  enters  a  hole 
in  the  other  point 
when  the  pen  is 
closed.  Xotches  in 
the  periphery  of  the  wheel  determine  the 
character  of  the  line,  several  varieties  l)e- 
injj:  furnished.  An  adjustable  forked  jjuard 
i»n  one  point,  resting  against  the  T-square, 
prevents  blotting. 


NOZZLE  ANCHOR  DOES  WORK 

OF  FOUR  FIREMEN 

By  using  a  "jack."  or  holder,  four  to  six 
firemen  can  steady  the  nozzle  of  a  power- 
ful fire  hose  and  deliver  the  stream  at  the 
jlesired  spot.  The  continuous  efifort  is 
fatiguing,  however,  and  often  keeps  the 
men  in  dangerous  positions  for  long  pe- 
riods.   A  simple  50-ll>.  anchor  does  the 


A  Separate  Stand  for  Each  Set  of  Rolls  Is  the  Rule 
»n  the  Unuiual  Rolling  Mill  Which  Makes  New 
High-Speed  Steel  Stock  from  the  Ingots  Cast  from 
Old  Scrap.  The  Adjustments  Are  Practically  Con. 
»tant,  and  No  Time  is  Lost  in  Changing  between 
Flats.  Rounds,  and  Squares 

the  i)roduct.  The  net  result  of  all  this 
care  is  a  high-grade  output  of  high-sj)ecd 
steel  that  gives  no  inflication  of  its  hum- 
ble source  in  waste  scrap. 


work  just  as  well,  besides  releasing  the 
firemen  for  duty  elsewhere.    The  anchor 


The  Stream  from  the  Fire  Hose  is  Held  in  Proper 
Direction  by  a  No«le  Anchor,  Which  Releases 
«alf  a  Doxen  Firemen  for  Duty  Elsewhere 

is  essentially  a  heavy  three-point  support 
for  the  nozzle. 


ONE  LEG  OF  RUSTIC  TABLE 

BEARS  HEALTHY  SPROUTS 

Among  the  furnishings  of  a  South 
Carolina  home  is  a  small  willow  table- 
that  is  the  talk  of 
the  neighborhood. 
/Mthotigh  it  has 
been  kept  indoors 
and  far  from  any 
moisture  ever 
since  it  was  built 
and  properly 
painted.  several 
months  ago,  one 
leg  is  now  the 
proud  parent  of 
four  leafy  sprouts, 
w  h  i  c  h  thrive  in 
their  strange  sur- 
roundings. 
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TURNSTILE  ADVISES  CAUTION 
AS  WORKERS  CHECK  IN 


PASSENGERS  MAY  WALK  DOWN 
FUSELAGE  OF  TRI-PLANE 


Innumerable  methods  have  been  dc-  The  Tarrant  super-triplane,  J>eing  as- 
vised  by  employers  in  an  effort  to  educate     semhied  in  the  government  shops  at  Farn- 

 ^    borough.    Knpland.  has 

the  unusual  winp  spread 
of  141  ft.,  but  is  featured 
by  the  cigar-shaped 
fuselage,  which  is  !>uilt 
of  wood  and  strength- 
ened by  a  system  of 
girders  resembling  the 
cage  mast  of  an  Ameri- 
can battleship.  This  con- 
struction eliminates  the 
usual  inside  wiring,  and 
will  enable  passengers  to 
walk  down  the  inside  of 
the  {^5-it.  fuselage,  from 
the  serits  at  the  front  to 
the  tnil  at  the  rear.  The 
plane  should  easily  carry 

The  Workeri  in  One  Railroad  Yard  are  Greeted  in  Three  LangiuiKet      100  passengcr.S.  as  it  was 
£ach  Mornine  by  Thia  Warninf  Turnatile  Which  Advises  oriciuallv      intended  tO 

Carefulness  throughout  the  Coming  Day  s  . 

carry  an  enormous  load 

the  workman  to  an  intelligent  concern  for  of  high  explosives  to  Berlin.     Power  is 

his  own  safety.   .\  turnstile  in  a  busy  rail-  supplied  by  six  engines  which  give  a  speed 

road  yard  is  perhaps  the  latest.    .\s  the  range  of  80  to  KM)  miles  an  hour. 

worker  takes  his  time  card  from  the  rack   

in  the  morning,  he  is  confronted  by  a  sign  SUN'S  VARYING  HEAT  STUDIED 
which  warns  him,  m  three  languages,  to 

"Be  Careful:  Avoid  Injury  to  Yourself  FOR  WEATHER  FORECASTS 

and  Fellow  Workmen."  ^^^^  U^,^  ^^-^^ 

  cated  in  one  of  the  driest  regions  on  the 

face  of  our  globe.  Day  after  day,  almost 
without  break  throughout  the  year,  the 
sun  shines  from  a  cloudless  sky.  Weather 
of  this  sort  certainly  has  no  appeal  for 
the  average  man:  yet  two  scientists  from 
the  Smithsonian  Institution  of  Washing- 
ton. D.  C,  find  it  ideal.  .\s  might  be  ex- 
pected, their  task  is  an  unusual  one.  in- 
volving daily  measurement  of  the  heat 
reaching  Calama  from  the  sun,  93.000.000 
miles  away.  Despite  appearances,  the 
work  is  thoroughly  ])ractical.  as  a  strik- 
ing correspondence  has  been  discovered 
between  the  changing  weather  on  our  lit- 
tle planet  and  tl)e  fluctuating  value  of 
this  solar  radiation.  In  fact  the  two  ob- 
servers already  telegraph  their  results 
each  day  to  the  government  of  Argentina, 
which  makes  them  the  basis  of  tempera- 
ture forecasts  for  several  days  to  come: 
and  with  such  success  that  plans  are  now 
suggested  for  similar  stations  in  other 
ratidess  portions  of  the  earth,  as  in  .Aus- 
tralia. South  Africa.  Hgypt.  and  India. 
By  coordinating  such  wirlespread  ohser- 
\atioiiN  it  is  filt  that  remarkable  results 
could  be  secured. 


STANDARD  "NO  PARKING"  SIGN 
ADOPTED  BY  OREGON  CITY 

To  discourage  the  promiscuous  parking 
of  automobiles,  the  city  of  Portland. 
Ore.,  has  adopted  a  standard  form  of  offi- 
cial sign.  A  heavy  metal  base  bears  a 
<Iisk  with  the  words  "No  Parking."  and 
designating  the  reason  for  reserving  the 


Standard  Form  of  "No  Parking"  Sign  Used  in  Port- 
land, Oregon:  The  Lettering  Is  Alike  on  All  Except 
for  the  Designation  of  Reason  for  Reserving  ^Space 

space.  In  the  center  is  the  number  of 
the  city  ordinance  covering  the  situation. 
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BALLOON  PARADE  IN 
ARMY  AIR  CIRCUS 
'PHE  lone-haireH  person  who 
regularly  assures  us  ihat 
there's  nothirR  new  under  the 
sun  is  requested  to  find  prece- 
dent for  this  balloon  parade. 
Like  the  "Ponderous  Pachy- 
derms" of  the  uld-fashionedstreet 
parade,  the  bnlloons  passed  in 
procession  bef-jre  the  crowds  at 
a  Krcat  army  air  circus.  Each  ot 
the  biii  b^r.n  was  kept  in  line  by 
a  motor  truck  .ind  fifty  soldiers. 


GERMAN  PROPAGANDA  AIMED  AT 

ARMIES  IN  OCCUPIED  AREAS 

Investii^ation  has  rLVcalcd  that  the  (ler- 
nian  propaganda  system  contitnies  to  he 
a  vinilfiu  mctiacc.  partic- 
ularly in  the  zones  of 
allied  occupation.  T  h  c 
chiefs  in  Berlin  sccni 
tireless  in  hatching  new 
schemes  for  fomenting 
distrust  and  m  u  t  i  n  y 
among  the  allied  troops. 
•Af:  an  example,  an 
American  officer  recently 
<lisco\"ered  that  our  men 
were  heing  supplied  with 
views  of  ruined  villages 
which  hore  the  missfitc- 
mcnt^  that  the  destruc- 
tion was  caused  hy 
I'rench  anri  British  artil- 
lery fire.  The  sale  was 
stoppefl  and  thousands 
of  cards  confiscated.  It 
has  also  cf)me  to  light, 
again  and  again,  that  the 
retreating  (lerman  army 
left  behind  it.  in  many  localities,  a  popu- 
lation carefully  coached  in  hypocrisy  and 
deceit  for  future  dealings  with  the  ad- 
vancing allied  armies. 


RECREATION  HUT  IN  HEART 
OF  NEW  YORK  CITY 

One  K.  of  C.  hut  in  Xew  York  City  is 
located  right  in  the  heart  of  the  Great 


This  K.  of  C.  Hut  on  New  York's  Great  White  Way  Welcomes  Hundreds 
of  Returning  Overseas  Men   Every  Day.     Some  Sort  of 
Entertainment  is  Always  Provided  for  the  Boys 

White  Way.  .Many  returning  Yanks  arc 
willing  to  declare  it  a  great  little  location, 
too.  after  they've  learned  how  very  small 
their  "thirty  per"  looks  on  Broadway, 
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Thi»  Field  is  Covered  with  a  First  Year's  Growth  of  Kudru.  the  Forage  Plant  with  Which  a  Florida  Parmer 
has  Achieved  Such  Remarkable  Results.     His  Live  Stock  Seem  to  Prefer  It  to  All  Other  Feeds.  Even 
Browsing  on  Growth  That  has  been  Left  on  the  Ground  All  Winter.  In  Addition,  He  Finds  That  It  Enriches 
the  Soil,  and  after  the  First  Year  Requires  No  Cultivation  at  Alt 

KUDZU  VALUABLE  FORAGE  PLANT 

By  ROBERT  H.  MOULTON 


A  MONG  the  many  scientific  discoveries 
brought  about  by  the  war  is  the  fact 
that  in  kudzu,  a  leguminous  plant,  this 
countrj'  possesses  one  of  the  hardiest  and 
most  valuable  forajje  |)lants  known.  In- 
deed, this  remarkable  vine  seems  destined 
to  become  one  of 
the  leadinj;  sources 
of  wealth  in  certain 
sections  of  the 
United  States  in 
the  future.  Kspe- 
cially  is  this  true  of 
the  southern  states, 
where  the  slow  de- 
velopment of  ajijri- 
culture  has  been 
due  in  larjje  meas- 
ure to  the  lack  of 
o  o  d  nutritious 
pastures  and 
roughaffe  that  lasts 
throughout  the  en- 
tire year. 

While  kudzu  is 
by  no  means  a  new 
plant,  it  was  only  a 
year  or  two  ago 
that  any  extensive 
e\i)eriments  were 
made  with  it.  and 
the  number  of 
farms  on  which  it  was  grown  was  insig- 
nificant. In  fact,  it  appears  not  to  have 
been  studiously  cultivated  anywhere  until 
a  Florida  man  mtide  the  accidental  dis- 
covery that  his  live  stock  .seemed  to  prefer 
it  to  any  other  kind  of  forage  plant,  and 
that  they  wa.xed  exceedingly  fat  upon  it. 


It  Was  a  Luxurious  Growth  of  Kudzu  Vine  Like 
That  Pictured  Which  First   Drew  the  Attention  of 
the  Florida  Farmer  to  (he  Plant,  although  He  Con- 
sidered It  a  Nui«aace  at  the  Time 


As  this  wa-i  at  a  time  when  the  high  cost 
of  feed  forced  many  farmers  to  reduce 
the  daily  allowance  of  their  animals,  he 
hastened  to  j)lant  a  number  of  acres  to 
kud/u,  with  the  most  satisfactory  results. 
It  was  not  only  as  a  feed  for  his  farm 

animals  that  he  dis- 
covered virtue  in 
the  plant,  however. 
He  found  that,  by 
reason  of  its  power 
of  extracting  nitro- 
gen from  the  air 
through  the  medi- 
um of  the  bacteria 
on  its  roots  and 
adding  this  essen- 
tial element  to  the 
soil,  it  quickly  built 
up  poor  and  worn- 
out  land,  making  it 
fertile  and  produc- 
tive. In  this  re- 
spect he  believes  it 
even  superior  to 
clover,  alfalfa,  ami 
other  leguminou.N 
plants.  Last  season 
he  made  the  best 
corn  ever  grown  in 
Florida,  averaging 
.SO  bushels  to  the 
acre,  on  land  that  the  season  before  had 
been  |)tanted  to  kudzu,  and  this  without 
any  fertilizer  whatever.  What  made  the 
evperimciit  more  interesting  was  the  fact 
that  this  land  previously  had  never  pro- 
duced a  good  crop  of  any  sort,  being  con- 
sidered pt.ictically  worthless. 
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All  this  came  about  as  the  result  of  a  sonous  properties,  he  began  investigating, 
few  vines  which  Tiad  been  planted  on  the  with  the  result  that  it  was  found  to  con- 
lawn  of  his  home  for  ornamental  pur-  tain  an  average  of  17  per  cent  ot  protein, 
poses.  Kudzu  makes  a  beautiful  vine,  in  one  instance  the  .percentage  being 
and  is  one  of  the  fastest  growers  known,     19.82.   The  average  percentage  of  protein 

producing  a  dense  shade  •   

in  a  very  short  time.  On 
the  lawn  of  this  Florida 
man  it  was  grown  to 
cover  a  summer  house. 
So  rapid  was  its  growth, 
in  fact,  that  after  the 
second  year  he  grubbed 
it  out,  because  the 
vines  trailed  nil  over  the 
lawn,  making  it  impossi- 
ble to  keep  the  growth 
confined  to  the  summer 
hotisc.  The  three  roots 
no  dug  up  were  thrown 
on  a  trash  pile  in  one 
corner  of  the  yard,  with 
the  idea  that,  since  it 
wanted  to  run  on  the 
ground,  it  would  grow 
and  cover  the  trash  pile. 

It  not  only  did  this  the  first  season,  but 
continued  to  reach  out  until  it  covered 
all  the  adjoining  fences,  finally  reaching 
the  barn  lot.  where  the  family  horse  was 
kept.  According  to  its  owner,  the  horse 
literally  wore  his  mane  off  reaching  under 
the  bars  of  the  fence  for  the  vine,  while 
the  neighbors*  cattle  and  hogs  continu- 
ally broke  through  the  fence  to  get  to  it. 

Beconjing  alarmed,  lest  the  plant  might 
he  poisonous,  the  owner  of  the  horse  sent 
some  of  it  to  the  Department  of  Agricul- 
ture for  an  opinion.    On  learning  from 


this  source  that  kudzu  had  no  known  poi- 


During  the  First  Year  a  Full  Crop  of  Corn  may  be  Grown  on  the  Same 
Land,  as  in  the  Illustration.    Neither  Crop  will  Interfere  with  the 
Other,  and  Both  Require  About  the  Sain«  Attention 

in  alfalfa  is  14.3  per  cent.  On  a  measured 
space  30  feet  square  he  cut  during  one 
season  at  the  rate  of  44  tons  of  cured  hay 
in  four  cuttings.  This,  however,  was  an 
exceptionally  favorable  season,  there  be- 
ing no  late  frosts,  and  the  first  cutting  was 
ready  May  1.  The  second  cutting  was 
made  June  11.  the  third  the  last  of  July, 
and  the  fourth  early  in  September. 

While  it  is  not  claimed  that  kudzu  will 
make  four  cuttings  every  season,  nor  yield 
11  tons  per  acre  at  a  cutting,  it  is  be- 
lieved that  a  safe  estimate  is  from  two  to 
three  cuttings,  with  a  yield  of  from  four 


This  Xa  the  Kudau  Field  Shown  on  the  Opposite  Page,  but  in  the  Second  Season  of  Growth.  Although 
Kudcu  Is  a  Vine,  It  Is  Anchored  to  the  Ground  Every  Pew  Inches,  and  Is  Consequently  Kasy  to  Cut  and 
Handle.    The  Vine  docs  Not  Drag  Ahead  of  the  Mower  Blades  as  with  Similar  Growths.     Neither  Is  It 

Harmed  by  a  Heavy  Rain  during  the  Period  uf  Curing 
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to  six  tons  per  acre,  anywhere  that  the 
plant  may  be  grown  nndcr  favora))lc 
circumstances:  and  experiments  have 
proved  that  it  is  perfectly  har<ly  all  over 
the  L'nited  States,  enduring  the  winters 
as  far  north  as  Xova  Scotia. 

All  the  legumes,  with  the  exception  of 
kudzu.  are  more  or  less  had  ahout  drop- 
ping their  leaves  and  shattering  while 
curing  and  harvesting:  and  a  heavy  rain 
on  them,  or  aiiy  of  the  grasses,  hays,  or 
fodders  during  the  period  of  curing, 
means  serious  injury  if  not  com])leic  ruin. 
Kudzu.  however.  i)osse>ses  none  of  these 
disadvantages.  One  planting  lasts  for 
many  years  and  it  may  he  cut  or  pasturr<l 
at  any  time  during  the  season,  iti  north 
I'lorida.  from  ahout  the  middle  of  .\pril 
ui.til  frost  C(»m<s.  And  where  there  is  a 
growtli  left  on  the  ground,  stock  will  feed 
ou  it  .ill  wniter  Stock,  in  fact,  have  been 
kno\.n  to  cat  the  dea<l  leaves  and  vines 
which  have  lain  out  and  weathered  umil 
March,  when  it  was  hauled  in  for  hed- 
<ling.  in  preference  to  the  best  hay  that 
could  be  bought.  Its  roots  i)enetrate  the 
soil  deeply,  for  which  reason  they  re- 
main green  and  full  of  life  during  the 
entire  growing  season.  Accordingly,  the 
hay  call  he  cut  at  any  time  when  weather 
conditions  are  suitable  tor  curing  hay.  as 
kudzu  is  not  injured  by  waiting  for  good 
weather  as  other  hay  crops  are.  In  fact, 
even  if  kudzu  is  thoroughly  soaked  dur- 
ing the  curing  period,  it  will  afterward 
show  little  or  no  effect  of  the  wetting. 

Most  people  might  think  that,  because 
kudzu  is  a  vine,  it  must  be  very  «lilTicuIt 
to   cut   and   handle   it   as   a   hay  crop. 


PROPOSE  RING-SHAPED  SUBWAY 

AS  HANGAR  FOR  AIRSHIPS 

.\  subterranean  airship  hangar  in  the 
form  of  a  huge  ring  was  one  of  the  (icr- 
man    military    plans    which    have  been 


brought  to  light.  The  construction  pro- 
posed took  the  form  of  an  annular  trench, 
with  a  light  iron  roof  on  rollers,  pivotecl 
at  the  center  of  the  ring.    The  typical 


On  the  contrary,  experience  has  show.i 
that  it  is  no  more  trouble  to  cut  or  handle 
than  a  heavy  crop  of  red  clover.  .Mexican 
clover,  crab  grass,  or  any  other  hay  that 
makes  a  matted  growth,  while  it  is  much 
easier  to  handle  than  cither  cow-pea  or 
velvet-bean  hay.  I'nlikc  the  cow  pea  and 
velvet  bean,  kudzu  is  anchored  to  the 
ground  every  few  inches,  and  so  the  vines 
cannot  drag  ahead  of  the  mower  blade.  a«. 
they  do  in  the  case  of  the  peas  and  bean-. 

Kudzu  shiiuld  be  projiagaied  by  means 
of  ihr  roofed  i)I;riits.  for  when  these  pl€ant> 
are  removed  to  new  fiilds  they  carry  with 
them  the  bacteria,  on  the  tubercles  of 
their  roots,  which  are  necessary  to  inocu- 
late the  new  soil  in  order  to  sectire  the 
best  results.  These  roots  live  for  many 
years.  When  the  plant  becomes  well  es- 
tablished it  needs  no  further  cultivation, 
being  able  to  control  native  weeds  and 
grasses  without  assistance. 

The  proper  time  for  planting  kudzu  is 
two  or  three  weeks  in  advance  of  corn 
planting,  or  a  little  earlier  if  one  can  get 
the  ground  rea<ly.  A  full  crop  of  corn 
may  be  grown  on  the  same  land  <lnring 
the  first  year  by  simply  dropping  the 
grains  between  the  plants.  Xeitlver  crop 
will  interfere  with  the  other  and  both 
need  about  the  same  attention.  The 
ground,  however,  shouhl  be  left  smooth 
and  level  at  the  last  cultivation  to  permit 
easy  rooting  of  the  vines  or  runners  and 
sulxecinent  nmwing  for  hay.  After  the 
first  year  the  kudzu  w  ill  not  need  any  cul- 
tivation at  all,  as  the  vines  will  run  all  over 
the  ground  the  sccon.d  season  and  take 
root  at  the  joints. 


arrangement  was  a  trench.  131  ft.  wide  at 
the  to]).  tajiering  to  a  narrower  bottom 
and  lined  with  a  thin  coat  of  concrete. 
The  <lepth  depended  on  the  type  of  air- 
ship to  be  housed.  In  a  circle  6<>r  ft.  in  di- 
ameter, such  a  trench  would  accommo- 
date eight  ships  of  aver- 
age size.  The  rollint: 
roof,  as  well  as  the  slid- 
ing doors  in  it.  wero 
operated  by  an  electric 
motor.  An  openings  for 
launching  couM  be  niaclc 
at  any  i)oint  in  the  cir- 
cle, selection  beings  in- 
fluenced by  the  direction 
of  the  wind  at  the  time. 
.•\s  a  further  refinement  in  this  direction.  -» 
rotar\'  movctuent  for  the  bottom  platform 
was  also  proposed,  to  bring  any  airship 
around  to  the  desired  point. 


--  PLAT  FOfcM 


Cross-Sectional    View    of    Annular   Trench,    a    German    Proposal  for 
Housing  Airships:  The  Roof.  Revolving  on  Rollers,  is  Operated  by 
the  Electric  Motor  Seen  at  the  Ground  Level  at  the  Left 
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AMERICAN  LOOPS  THE  LOOP 
300  CONSECUTIVE  TIMES 


PHYSICIAN  MAKES  VISITS 
IN  AIRPLANE 


The  American  lieutenant  who  looped  The  country  doctor's  traditional  horse 
the  loop  300  consecutive  times  at  Issou-     and  buggy  have  been  replaced  for  the  first 

dun.  France,  stopped    _  

when  he  did  only  because 
his  gasoline  supply  was 
exhausted.  The  record 
was  made  with  a  Morane 
monoplane  at  an  average 
altitude  of  2.(XX)  ft.,  every 
loop  being  witnessed  and 
recor<led  by  watchers  on 
the  field.  Their  records 
show  that  the  first  hun- 
dred loops  were  made  in 
24' 2  minutes:  the  second 
hundred  in  2l)'  ->,  and  the 
third  in  exactly  20,  .\ftcr 
the  300th  figure  the  plane 
glided  smoothly  to  earth, 
not  more  than  100  ft. 
from  the  starting  fioint. 
An  examination  was  held 
and  the  plane  found  in  perfect  condition 
except  for  a  loosening  of  the  engine  bolts. 


PORTABLE  TRAY  RACK  WARMS 

FOOD  FOR  PATIENTS 

Food  is  served  hot  to  patients  in  many 
hospitals  by  means  of  a  tray  rack  that  is 
heated  by  electric  coils  throughout  its 
walls,  and  moved  noiselessly  through  the 
wards  on  its  rubber  w  heels.  The  rack,  or 
truck,  is  about  5  ft.  long  and  4  ft.  high, 
and  holds  15  loaded  trays.  Close-fitting, 
sliding  doors  retain  the  heat  in  transit, 
while  a  plug  and  cord  connection  supplies 
current  to  the  coils  when  a  stop  is  made 
to  distribute  food.  The  top  of  the  truck 
does  duty,  too,  as  a  carrier  for  dirty  dishes. 


This  It  the  World's  First  Airplane  to  be  Used  by  a  Physician  in  Makinr 
Regular  Professional  Visits.  The  Inserted  Portraits  Are  of  the  Doctor  and 
Hit  Neighbor,  a  Former  Air-Service  Officer,  Who  will  Teach  Him  to  Fly 

time  by  an  airplane.  The  .Vebraska  phy- 
sician, who  is  believed  to  be  the  first  in 
the  world  to  make  professional  calls  in 
this  way.  purchased  the  plane,  primarily, 
because  of  the  impassable  condition  of  the 
country  roads.  It  is  of  the  type  used  by 
the  government  for  training  purposes, 
and  will  be  flow  n  by  a  former  air-service 
officer  until  the  doctor  himself  becomes 
proficient  in  the  care  and  operation  of 
his  machine. 


TbU  Tray  Rack  it  Rolled  at  Heal  Timet  through 
the  Hospital    Wards.    Heating  Current  it 
Tiu-n«d  On  Whenever  Stops  are  Made 


TOWN  QUICKENS  CIVIC  PRIDE 

BY  SALVAGING  OLD  HOUSES 

"A  little  town  with  a  big  idea"  de- 
scribes Wellington,  ati  ambitious  Kansas 
municipality,  that  has  determined  to  rid 
itself  of  every  unsightly  pro|>erty  within 
the  city  limits,  l  lie  lownsjieojjle  realize 
that  nothing  dearkiis  the  neigh!)orhood 
and  civic  pride  more  than  the  familiar 
run-down,  ramshackle  residences,  some- 
times on  the  best  streets,  which  arc  com- 
monly the  product  of  the  owner's  neglect 
and  the  public's  indilTerencc.  They  have 
consequently  resolved  on  a  ditTerent  pol- 
icy for  their  town.  They  have  raised  a 
fund  with  which  they  will  first  buy  the^^e 
tumble-down  properties,  then  remodel  the 
houses.  so<l  the  lawns,  an<l  even  lay  out 
small  gardens.  W  hen  the  property  i>i 
again  a  thing  of  beauty  and  an  asset  to 
the  community,  it  will  be  sold  to  some 
family  which  will  take  pride  in  the  pretty 
home,  and  prevent  another  lapse  into 
ugly  disrepair. 
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STEEL  RAILS  GUIDE  BARROWS 
DOWN  SAFETY  RUNWAY 

A  safety  wheelbarrow  runway  has  been 
adopted  l)y  one  niaiuifacturiiijj  company. 


The  Small  Steel  Rails  Guide  the  Wheelbarrow  down 
the  Center  of  This  Unloading  Runway.  Wooden 
Strips  along  Both  Edges  Give  Additional  Protection 

to  facilitate  the  iniloadinj^  of  it*;  freiijht 
cars.  Three  heavy  planks  are  battened 
toj^ether.  side  by  side,  to  provide  a  broad, 
firm  surface  for  the  incline  :  while  the  safe- 
ty feature  is  secured,  in  part  l>y  wooden 
strips  that  border  both  eclges  of  the  run- 
way, but  chielly  l>y  two  llanijed  steel  rails 
that  guide  the  barrow  wheel  down  the 
center  of  the  incline.  For  use  when  the 
descent  becomes  too  sleep,  the  company 
provides  a  similar,  shorter  section  that 
may  l)e  linked  to  the  end  of  the  first,  the 
junction  being  supported  by  a  small  wood 
trestle. 


ANCIENT  MADAGASCAR  EGG 
IS  RECORD  BREAKER 

The  .Tcpyornis  was  a  rare  old  bird.  He 
flapped  his  rudimentary  wings  several 
centuries  ago.  on  the  island  of  Madagas- 
car, off  the  east  coast  of  Africa,  where  he 
sometimes  grew  to  a  height  of  12  ft.,  in 
a|){iearance  not  indike  the  modern  ostrich. 
.\mong  fossil  remains  on  the  island  has 
been  found  this  egg  in  the  illustration. 


It  is  about  six  times  as  large  as  that  of 
the  ostrich,  with  an  armor-plate  shell 
Vs  in.  thick.  In  circumference  it  meas- 
ures 2  ft.  8  in.  one  way.  and  2  ft.  2  in. 
the  other. 


AN  AMERICAN  STEAM  SKIDDING 
MACHINE  IN  FRANCE 

.\s  a  rule  the  lumber  iinhistry  of  France 
is  characterized  l)y  the  use  of  hand  labor 
almost  entirely.  Logging  is  done  with 
mule  teams  and  two-wheeled  carts,  the 
sticks  being  hoisted  into  the  carts  by 
hand.  Of  course,  before  the  war  labor 
was  much  cheaper  than  machinery  an<l 
power,  so  the  methods  were  perfectly  jus- 
tifiable from  the  French  point  of  view. 

When  the  .\merican  'army  forestry 
troojis  entered  the  woodlands  of  that 
country  to  cut  timber  for  our  tremendous 
building  projects,  they  carried  with  them 
.\merican  machinery  of  all  kinds,  even 
steam  skidding  engines,  such  as  shown 
in  the  photo.  The  I'rench  foresters  would 
not  permit  the  use  of  such  machines  on 


The  Egg  of  the  Apyornis,  in  the  Center,  is  Computed 
to  Be  160  Times  as  Large  as  That  of  the  Hen. 
and  Six  Times  the  Size  of  an  Ostrich  Egg 


American  Timber-Skidding  Plant  Erected  in  France 
by  American  Army  Forestry  Troops 

Steep  hillsides,  where  the  tearing  away  of 
soil  would  bring  about  erosion,  but  <lown 
in  the  .sand-dunes  country,  south  of  Bor- 
deaux, where  the  results  of  erosion  coultl 
not  be  of  greatly  damaging  nature,  they 
were  allowed,  and  the  one  shown  here- 
with was  installed.  The  manner  of  in- 
stalling was  similar  to  those  in  use  in  the 
big  timber  of  our  western  coast  country: 
three  sheaves  located  so  that  the  line 
formed  a  triangle,  with  a  hauling  cable 
of  1-in.  steel  running  in  toward  the  en- 
gine, and  a  rehaul  of  ''s-in.  cable  attached 
to  the  end  of  this  to  carry  it  back  for  an- 
other load  each  time.  Thus,  by  using;^  two 
drums,  the  line  was  made  to  .seesaw  hack 
and  forth,  bringing  several  logs  at  a  load. 
an<l  doing  away  with  the  need  of  working 
horses  or  mules  on  the  .sand  dunes. 
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MYSTERIOUS  VOLCANIC  ACTION 
STUDIED  BY  METEOROLOGIST 


CULTIVATOR  AND  HARROW 
COMBINED  IN  ONE 


Although  the  world  has  been  spared  Performing  in  one  operation  the  work 
serious  volcanic  disturbance  during  the  of  cultivating  and  harrowing,  a  new  corn- 
last  few  years,  interest  in  the  subject  has  bination  farm  implement,  originating  in 
lately  been  reawakened 
by  a  discussion  of  the 
mysterious  killing  effect 
often  observed  when 
lava  and  ashes  do  not 
even  touch  the  victim. 
A  meteorologist  suggests 
that  the  explosive  expul- 
sion of  the  lava  from  the 
crater  generates  .  a  tor- 
nadolike wave  of  com- 
pression that  speeds 
through  the  atmosphere 
in  all  directions,  stifling 
animal  heart  and  lung 
action,  even  <lisrupting 
buildings  and  trees.  And 
in  accordance  with  phys- 
ical laws,  which  are 
easily  verified  by  experi- 
ment, this  wave  of  com- 
pression is  accompanied 
by  a  flash  of  heat,  the 
scientist  maintains,  sufficiently  violent  to 
destroy  animal  life,  and  ignite  ships  in 
near-by  harbors. 

C  Pasadena.  Calif.,  is  believed  to  be  the 
only  city  in  the  United  States  in  which 
ever>'  house  is  wired  and  connected  for 
electric  lighting. 


Bjr  Revolving  the  Shovel  Blades,  th«  Inventor  Makes  This  Machine  a 
Combined  Cultivator  and  Harrow.  The  Broad-Tread  Wheel  at  the  Left. 
Which  Bears  the  Weight  of  the  Machine.  Runs  the  Blades  by  Chain  Gear 

the  state  of  Washington,  cuts  a  five-foot 
strip  of  soil  at  each  trip.  The  rotary  cul- 
tivator blades,  six  on  each  of  two  shafts, 
are  driven  by  a  chain  from  the  left-haml 
wheel,  which  has  a  broad  traction  surface. 
As  the  blades  revolve  forward,  the  ma- 
chine runs  easily,  its  weight  resting 
largely  upon  the  traction  wheel. 


HELICOPTER  AIRSHIPS  STILL 
INTEREST  INVENTORS 


Experimental  airship 
helicopters,    clcsij^iiod  to 
ground  by  the  action  of 
horizontally  revolving 
propellers,  have  actually 
flown    years   before  the 
airplane  was  dreamed  of. 
A  toy  model  was  demon- 
strated by  two  French- 
men   in    1784;  another 
steam-driven  machine  is 
said  to  have  flown  across 
two  large  fields  in  1842. 
And  today,  regardless  of 
the     airplane's  remark- 
able development,  many 
inventors  are  still  busy 
with    machines    of  this 
type.      The   designer  of 
the  model  in  the  illustra- 


models,  called 
rise   from  the 


tion  has  so  much  confidence  in  his  ship 
that  he  plans  to  commence  manufacture 
on  a  modest  scale.  It  would  be  instruc- 
tive to  learn  what  happens  when  the  mo- 
tor stops  in  actual  flight. 


This  Little  Airsh 
Flight. 


ID  Has  Propellers  for  Both   Horizontal  and  Vertical 
The  Adjustable  Wings  have  been  Added  by 
the  Inventor  to  Secure  Stability 
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EXTERNAL  FEATURES  THAT  MARK  THE  CHARACTER 


The  Big  Double  Bird 
Cajte  Is  the  Peiture  of 
This  Pergola-and- Arbor 
Entrance  to  a  Beautiful 
Summer  Garden  on  a 
Southern  California 
tate.  The  Cage  Construe 
tion  Is  Simple  and  Incx- 
pensive,  but  Its  Inmates 
— Canaries.  Doves,  and 
Linnets  —  Furnish  Rich 
Entertainment 


This  Handsome  Well,  on  a  Dixie  Highway 
Farm,  Coat  Its  Owner  About  |6&,  but  It  Is 
I  So  Attractive,  Compared  with  Ordinary 
'  Farm  Wells,  That   Many  Tourists  Stop, 
and  Then   the    Farmer  Sells  Them  Sonic 
Honey 


The  Roof  Garden  on  Top  of  This  Concrete  Garage,  on 
a   Los  AnRcles   Hillside   Lot,  Has  a   Brown. Stained 
i'er^ola  Hung  with  Rose  and  Ivy  Vines,  and  a  Floor 
Adorned  with  Potted  Plants 


Modeled  after  a  Japanese 
"Torii."  or  Entrance  to 
a  Sacred  Place,  This 
Gateway  to  a  FluriiJa  Es- 
tate Is  of  Wood.  H.iinted 
and  Sanded  to  Resemble 
Cement.  The  Seats  and 
Lanterns  Inside  the  Gate, 
and  the  Posts  Outside, 
Are  Concrete.  Palms 
Line  the  Pathway  to  the 
House 
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OF   HOMES   AND    MAKE  CX)MMUN1TI£S  ATTRACTIVE^ 


Regrading  Some  of  th 
Streets  in  a  Pine  Re 
dence     Section  of 
North    Carolina  Ci 
Threatened  to  Kill  th 
Tre«s  along  the  Par 
ing.  as  the  Roots  B 
cam*  Exposed.  Thaae 
Concrete  Inclosures 
Solved  the  Problem  an 
Saved  the  Trees,  with- 
out    Detracting  from 
the    View    down  the 
Street 


t  2^ 


Discarded  False  Flooring  from  Street  Can  Built  This 
Prculiar  Pence.  Whose  Owner  was  Actuated  by  Motives 
rf  Economy  Rather  Than  Originality 


A  Large  Univer- 
sity Substituted 
This  Arrangement  for 
th*  Usual  Uncsthctic 
gn  at  Rail- 


Roof 


Danger  S 
road  Crossings.  L; 
in  the 
fleeted 
Night. 
Moss 
Rest 


The  Naturalistic  Logs  of  This  Garden 
Entrance  Are  Concrete,  Tinted,  and  So 
Is  the  Big  Owl  Perched  Above,  but 
the  Latter  Has  Glass  Eyes.  Which  Are 
Illunrinated  at  Night.  This  Is  a  Cali- 
fornia Idea 


The  Porch  Pillars  Are  the 
Novel  Feature  of  This 
Calitornia  Home.  They 
Are  of  Dark-Red  Brick 
with  a  Two-Inch  Cement 
Trim.  Which  Extends 
About  Two  Inches.  The 
Flower-Holder  Open- 
ings. About  30  Inches 
High  and  18  Square. 
Have  Cement  Shelves  to 
Match,  as  Has  Also  the 
Coping  of  the  Porch  Wall 


lit 
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POPULAR  MECHANICS 


MOTOR  "COP"  HIDING  IN  BOILER 

CAPTURES  MANY  SPEEDERS 

In  one  week,  2()2  spccdinfj  motorists  on 
Mission  Road,  at  Los  Angeles,  Calif.,  were 


His  well-chosen  hiding  place  was  a  big 
abandoned  boiler  in  a  vacant  lot,  which 
afFordcd  sufficient  room  for  the  machine 
as  well  as  its  rider. 


From  His  Lurking  Place  in  This  Old  Steam  Boiler, 
Accommodating   Him  and  His  Machine,  the  Motor- 
cycle  Policeman   Sees  the  Highway  without  being 
Seen,  and  Catches  Many  Speeders 

arrested  by  a  motorcycle  jioliccman  who 
apparently  materialized  out  of  thin  air. 


BODY  ADAPTED  TO  MANY  USES 

IS  SPECIAL  TRUCK  FEATURE 

To  perform  elfcciively  the  miscL-llane- 
oiis  tasks  of  a  large  estate,  a  motor  truck 
was  recently  provided  with  a  special  body 
combining  delivery  and  dumping  t\  pc>, 
and  removable  for  carrying  cumhcr>ume 
loads  oil  the  tlat  bod.  The  zinc- ]>]  ited 
steel  lining  is  leak  proof.  The  tail  gate 
contains  another  gale,  hinged  at  the  top 
and  ri'le'iscd  from  the  seat,  for  spreading 
gravel  or  sand.  A  hydraulic  hoist  raises 
the  front  end  fcjr  dumping,  or  may  be  nse<l 
with  c.'iblcs  to  assist  heavy  loading.  Roll- 
ers on  the  franie.  supporting  the  body, 
make  it  e.isily  and  quickly  remov;ii)le,  A 
spring  drawbar  eliminates  shock  in  haul- 
ing work. 
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TRAINING  THE  AERIAL  OBSERVER 

By  PERCIVAL  E.  JACKSON 
Ex-Lievtenant.  Amtrican  Air  Strvicr.  A.  E.  F. 


THK   American  army  had  its  choice, 
when  America  etHcrcd  the  war,  l»e- 
tween   the  French  and  British  military 
systems  then  in  vogue.    Just  as  unity  ot 
command  was  tl'.en  lacking,  so  too  was 
there  no  uniformity  of  tactics  in  numer- 
ous  important  respects.     Salient  amonc; 
these,  were  the 
differences  hc- 
t  w  e  e  n  the 
French  and 
British  systems 
of  artillerv  fire. 
The  British, 
using   a  firing 
map  divide<i 
into  lettered 
and  numbered 
divisions  and 
subdivisions, 
covered    w  i  t  h 
projectiles  and 
shattered    b  e  - 
yond  repair  the 
entire   zone  in 
which  their 
particular  o  b  - 
jective  was  sil- 
uated.  The 
French,  on  the 
other  hand, 
employing  a  fir- 
ing map  using 
the  Lambert 
system  of  i>ro- 
jections.  accu- 
rately gauged 
each  shot  with 
respect  to  the 
l>articular  tar- 
get deiireil. 
lending  to  the 
>\  ork  a  fine>>e 
a'td    skill  that 
{•roduccd     r  e  - 
-ults   quite  as 
rxcellent       a  s 
tl'ose  obtained 
»  •.   the  British, 
fnit  with  a  much  greater  saving  of  amniu- 
"»  nit  ion.    N'aturally.  the  French  method  re- 

I quired  a  higher  degree  of  skill  in  the  di- 
r«  ction  of  fire — and  this  was  found  most 
easily  achieved  by  the  use  of  aerial  obser- 
.  vation.    With  the  French,  in  consequence, 
the    aerial-observation    squadrons  were 
highly  trained  and  developed,  and  when 
J  the  Americans  chose  to  use  the  French 
J  method  of  6re,  they  likewise  borrowed 


SIGNALS  WITH  PANELS 
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These  Artillery-Adjustment  Ground  Panels  sre  Made  of  White 
Canvas  and  are  Displayed  on  a  Dark  Background,  near  the  Cun<>. 
(or  Communication  with  the  Adjusting  Airplane.  The  Larger 
Panels  Are  18  Peel  Square  and  Serve  to  Identify  the  Battery 
Firing  (Divisional  or  Heavy  Artillery,  etc.);  the  Smaller  Are 
About  18  by  8  Feet  and  are  Placed  in  Various  Combinations  to 
Indicate  the  Commands  Given 


their  instructors  and  devices  in  order  to 
bring  their  aerial  observers  to  a  high  stage 
of  efficiency. 

In  the  training  of  observers,  map  read- 
ing, nf  course,  is  of  prime  importance. 
In  action,  the  trained  observer  actually 
thinks   in   terms   of  the  signs  used  on 

firing  and  oth- 
er maps,  so 
ability  to  read 
a  map  as  easily 
as  a  printed 
page  is  the  first 
thing  requiretl. 

In  the  illus- 
t  r  a  t  i  o  n  are 
shown  some  of 
the  i>anels  used 
on  the  ground 
by  the  batter- 
ies, in  commu- 
nicating w  i  t  b 
the  observer  i:i 
the  plane.  The 
observer  scnd> 
h  i  s  directions 
down  by  means 
of  wireless.  It 
was  highly  es- 
s  e  n  t  i  a  1  that 
both  pilot  and 
observer  b  e 
th  o  r  o  u  g  h  1  y 
conversatit 
with  the  panel 
signals,  for 
often  there 
would  be  ene- 
my planes  in 
the  vicinity, 
and  a  m  o  r  e 
than  momen- 
tary flash  of 
the  panels 
would  reveal 
the  location  ot 
the  battery  to 
the  enemy.  The 
panels  were 
made  of  while  oaii\a>.  so  as  to  be  easily 
seen  again  >t  tlie  daik  background  of 
the  earth. 

It  is  a  fact  tli.it  the  first  panel  signal 
a  j)iIot  and  ofiS(.r\er  ln'came  acquainted 
with  was  tile  uwk-  nuaning  *'N'o  further 
need  of  yon":  ilie  iir-t  display  of  which 
usually  fomiil  tlie  observer  wirelessing 
back  ".\m  going  home,"  while  the  pilot 
made  tracks  for  the  aerodrome. 


Digitized  by  GoO' 


SOME  NOVEL  AND  LITTLE-KNOWN  ACCESSORIES 
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INTENDED  FOR  THE  HOME  AND  ITS  MEMBERS 


Individual  Coffeepot. 
Creamer,  and  Sugar  Bowl 
Ne»t  Together  in  This  De- 
sign, Taking  Little  Room 
on  a  Tray 


Thii  "Fountain"  Mop  Con- 
sists of  an  Annular  Quart 
Tank  That  Slips  over  the 
Mop  Handle,  with  a  Valve 
to  Regulate  the  Plow 


Generating  Its 
Own  Gas, This 
Simple  Kero- 
sene Burner 
Makes  a  Very 
Hot  Flame, 
and  maybe  Set 
in  a  Grate  or 
Stove,  or  Used 
Alone 


Here  l!i  a  Screen 
Door  That  Be- 
comes a  Storm 
Door  in  Winter 
by  the  Simple 
Process  of 
Changing  the 
Panels,  for 
Which  No  Tools 
are  Requirei 


US 
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POPULAR  MECHANICS 


MAKES  WOOD-PULP  CONTAINERS 
IN  HALF  A  MINUTE  APIECE 

There  is  a  fiiiifjle  material  that  effect- 
ively takes  the  place  of  glass,  tin,  and 


of  the  war,  ami  for  service  in  any  of  five 
foreign  countries,  France,  Italy,  Siberia. 
Russia,  or  Kngland.  The  latter  clasp  will 
be  awarded  only  when  the  soldier  h.is 
served  overseas  but  is  not  entitled  to  the 
battle  clasp.  On  the  service  ribbon  a 
bronze  star,  y^i  in.  in  dianieltr,  will  repre- 
sent each  battle  clasp  awarded.  When 
an  officer,  or  enlisted  man,  has  been  regu- 
larly cited  for  gallantry  in  action,  but  hat 
not  received  any  of  the  three  medals  for 
valor,  he  will  wear  a  silver  star  for  each 
citation. 


The  Automatic  Machine  at  the  Left  is  Seen  Throw 
Containers,  While  Some  of  the  Woud-Pulp 
are  Illustrated  at  the  Right 

wootl  for  tlu-  man  11 1'.ici ure  tif  coiiiainers 
«»f  all  kinds.  That  versatile  siil)st.ince  is 
wood  pulp.  .'\n  automatic  machine,  re- 
cently devel«)pi«I,  takes  the  raw  pulp  into 
its  molds,  manipulates  it  by  compressed 
air,  sterilires  it  at  6()0^F.,  and  throws  ont 
the  finished  container  in  30  seconds.  A« 
the  machine  will  handle  any  reasonable 
shape  up  to  40  cu.  in.  or  so.  it  is  not  con- 
fined to  lK>ttles  and  cans,  though  that  is 
probably  its  most  useful  field.  CJears  and 
cams  are  so  arranged  that  one  set  operates 
a  number  of  units  in  a  row.  25  machines 
requiring  a  floor  space  40  ft.  long  and 
2  ft.  wide,  and  turning  out  24,0<KI  finislied 
articles  in  an  eight -hour  <lay. 


ing  Out  Pintthad 
Products 


NEW  VICTORY  MEDAL  ORDERED 

FOR  AMERICAN  ARMY 

Oflicial  "Victory  Metlals"  are  to  be 
awarded  to  all  olVicers  and  enlisted  men 
who  served  honorably  pn  active  duty  with 
the  .American  army  at  any  time  between 
the  declaration  oC  war  on  April  6.  1917. 
antl  the  signing  of  the  armistice  on  Nov. 
11,  1918.  The  nietlal  will  have  clasps,  both 
for  participation  in  the  major  operations 


MINE  OWNERS  BUY  AIRPLANES 
TO  CARRY  ORE 

Prospects  for  the  continued  life  of  the 
air])lane  industry  seemed  rather  -slim  on 
the  signing  of  the  armi- 
stice, but  recent  exhibi- 
tions, and  sales  to  sports- 
men and  commercial  in- 
terests have  done  much 
to  encourage  the  manu- 
facturers. One  of  the 
most  satisfactor>'  orders 
has  been  that  made  by  a 
delegation  of  mine  own- 
ers for  six  planes  to  be 
used  in  transporting  ore 
from  their  properties. 
.'\s  the  order  was  placed 
(inly  after  searching  investigation  and 
vludy.  on  the  part  of  these  shrewd  men  of 
laisiness.  it  seems  to  indicate  a  complete 
faith  in  the  commercial  practicality  of 
the  airplane. 

~      -  ^ 

THEATERGOER  S  HAT  OR  BAG 

HELD  BY  FOLDING  HOOK 

To  hold  the  theatergoer's  hat,  bag,  or 
]»roi;ram.  an  inventor  has  designed  a  small 
folding  hook  which  is  easily  and  quickly 
.1  1 1  a  c  h  e  d  to  the 
itack  of  the  theater 
chair.  .N'ormally  it  is 
lield  in  a  vertical  slot 
l>y  the  pressure  of  a 
coil  spring,  prevent- 
ing harm  to  a  pass- 
ing gown  ;  but  when 
wanted  for  use,  it  is 
easily  pulled  down 
into  position  b  y 
grasping  the  project- 
ing finger  grip.  The 
mechanism  is  simple, 

consisting  of  only  ifour  parts,  including 
the  pear-shaped  case  and  coil  spring. 


i 
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SAFETY  TURNOUTS  FOR  ROADS 
NEW  GRADE-CROSSING  PLAN 

When  the  path  of  a  speeding  automo- 
bile is  suddenly  crossed  by  a  railroad 
train,  the  driver  generally  turns  the  car 
to  the  right  into  the  ditch,  the  fence, 
or  whatever  happens  to 
border  the  highway  at 
that  point.  Statistics 
show  more  casualties  re- 
sulting from  this  natural 
action  than  from  colli- 
sion with  the  train  itself. 
The  proposal  of  a  south- 
ern road  commissioner 
calls  for  a  strip  of  smooth 
roadway  running  along- 
side the  railroad  at  each 
grade  crossing  for  100  yd. 
or  more.  It  would  join 
the  right  side  of  the 
highway  in  a  broad 
curve,  banked  to  prevent 
overturning  of  a  sudden- 


ly swerved  car.  This  simple  and  com- 
paratively economical  expedient,  with 
the  clearing  of  vision  lines  at  least  lOO 
yd.  back  from  each  approach,  would,  it 
is  estimated,  save  a  majority  of  the  incau- 
tious drivers  who  now  come  to  grief  in 
their  conflicts  with  locomotives. 


Proposed  Grade* 
Crossing  Arrange- 
incnt.  Giving  a 
Speeding  Auto- 
mobilist  a  Chance 
to  Turn  Hurriedly 
(o  the  Right  When 
About  to  Run  into 
a  Railroad  Train 


MECHANIC  EMBROIDERS  MAP 

OF  THE  UNITED  STATES 

After  working  in  his  spare  time  for  two 
years,  a  mechanic  and  designer  has  com- 
pleted an  unusual  task.  Upon  a  strip  of 
linen,  7V2  ft.  long  and  ft.  wide,  he  has 
embroidered  in  colored  silks  a  large 
American  flag.  In  the  center  of  the  flag 
he  has  worked  a  map  of  the  United  States, 


tected  by  a  battleship  on  the  west  and  a 
small  fleet  in  the  (lulf  of  Mexico,  ah 
shown  in  careful  detail. 


Tbi»  Elaborateljr  Embroidered  Strip  of  Linen  was  Hade  in  Two  Years 
Spare  Time  by  a  Nimble.Pingered  Mechanic.    He  Worked 
S74  Skeina  of  Silk  Thread  into  the  Varioui  Deiignt 


MAKE  TIN  FOIL  IN  CHINA 
BY  PRIMITIVE  METHODS 

In  China  the  natives  still  make  their  tin 
foil    by    the    most    primitive  methods. 

Pieces  averaging  1^  by 
2  in.,  cut  from  tnin  cast- 
ings of  tin,  are  piled  on 
granite,  210  deep ;  the 
reason  for  the  particular 
number  is  not  apparent 
to  the  occidental  eye. 
This  pile  is  hammered 
down,  and  another  placed 
on  top  of  it,  and  so  on 
until  the  stack  is  3,360 
sheets  deep  and  about  12 
by  24  in.,  padded  with 
leather  at  the  bottom  and 
waste  foil  at  the  top. 
Heating  the  aggregation 
at  intervals  prevents 
sticking.  The  sheets  arc 
finally  cut  in  three  pieces 
and  beaten  to  about  13 
by  18  in.    The  Swatow 


vrit*  coastal  waters,  lakes,  and  rivers  in  district  uses  some  700  tons  of  tin  a  year 

Itglu  blue,  state  capitals  in  dark  blue,  and  for  this  purpose,  each  100  lb.  producing 

the  states  themselves  in  half  the  colors  of  60  to  70  lb.  of  foil,  or  a  total  annual  out- 

the  rainbow.    The  coasts  are  well  pro-  put  approximating  450  tons. 


Digitized  by  Google 


118 


POPULAR  MECHANICS 


INVENTORS  PATENT  TWO 
UNUSUAL  PHONOGRAPHS 

Tn  the  ordinary  talking  machine  the 
sound  waves  travel  from  the  reproducer, 
through  the  movable  arm,  to  an  aniplify- 


The  Upper  Phonograph  Combines  Movable  Arm  and 
Amplifying  Horn.  In  the  Lower  Arrangement  the 
Sound  Waves  Pass  through  Miniature  Organ  Pipes 

ing  horn  in  the  body  of  the  machine.  In 
an  odd  design  of  recent  patent,  however, 
the  movable  arm  is  enlarged,  and  itself 
becomes  the  horn.  In  another,  equally 
eurions.  the  sound  waves  are  led  from 
the  .nmplifying  chamber  in  the  cabinet 
throtigh  miniature  organ  i)ipes  ranged 
around  the  sides.  It  is  not  known  what 
merits  .nre  claimed  for  these  machines 
bv  their  inventors. 


STRIPS  APPLIED  TO  SOLES 
PREVENT  WEAR  ON  SHOES 

To  save  wear  on  shoes,  a  Xew  Zealand 
inventf)r  provides  an  attachable  wearing 

strip,  applied  like 
~  a    border  around 
the  sole  or  heel. 
It  may  be  bent  to 
fit   any  shai)e  of 
  shoe.      A  longi- 
tudinal channel 
down   its   center  Indds  sliding  washers, 
and  screws  through  these  fasten  the  strip. 


STEAM  BATH  MAKES  IRON 
PROOF  AGAINST  RUST 

Ijy  subjecting  iron  at  red  heat  to  the 
action  of  superheated  steam,  a  European 
scientist  is  said  to  obtain  a  product  that 
is  not  attacked  by  rust  and  corrosion,  and 
is  therefore  particularly  desirable  for 
bridgework  and  other  exposed  construc- 
tion. The  protective  value  of  this  o.\i- 
dized  coating  depends  both  on  the  tem- 
perature of  the  steam  and  on  the  length 
i»t  the  treatment.  Thus,  exposed  for  five 
hours  at  260°  centigrade,  the  coating  is 
said  to  withstand  the  action  of  emery 
paper  for  a  considerable  time;  while  a  rise 
in  temperature  to  650°  centigrade  and  an 
increase  in  time  of  treatment  of  six  or 
«ieven  hours,  yields  a  coating  that  will 
withstand  the  action  of  a  file. 


VETERAN  CAVALRYMAN  RIDES 
DESPITE  LOSS  OF  LEGS 

Strollers  in  the  Bois  de  Boulogne,  just 
outside  of  the  old  "enceinte"  of  Paris, 
i>ance.  were  recently  surprised  to  see  a 
legless  horseman  cantering  along  the 
bridle  path,  accompanied  by  a  mounted 
attendant.  The  rider  sat  upon  a  sidesad- 
<lle,  to  which  he  was  secured  by  a  strap 
around  his  waist.  Friends  who  recog- 
nized him  as  an  old  cavalryman  were 
quick  to  applaud  his  pluck  in  overcoming 
bis  handicap. 


REINFORCED-CONCRETE  UNITS 

FOR  BUILDING  FLOORS 

For  the  convenient  and  rapid  laying  of 
concrete  floors,  and  other  structural  sur- 


Left  View  Indicates  How  Concrete  Unit  is  C««t  in 
Metal  Trough  with  Interlocking  Flanges.  A  Wood 
Strip  for  Nailing  is  Seen  Molded  in  the  Unit.  Use 
of  Reinforcing  Member  as  a  Hanger  is  Seen  at  Right 

faces,  an  eastern  architect  has  devised  a 
system  of  reinforccd-concrete  units,  which 
may  be  cast  anywhere  and  used  when 
needed.  Each  unit  is  full  span  length,  the 
ratio  of  length,  width,  and  depth  being 
approximately  16,  2,  and  1.  Bottom,  .sides, 
and  ends  of  each  unit  are  inclosed  in  a 
sheet-metal  trough,  with  a  perforated  hot- 
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torn  to  expose  a  concrete  furriiifj  surface, 
and  shaped  edges  to  interlock  with  the 
filling  and  with  adjacent  units.  En«l  ex- 
tensions of  the  reinforcing  bars  support 
the  units  in  the  structure. 


NATION'S  SUPPORT  PROMISED 
FOR  EMPLOYMENT  PROGRAM 

As  a  result  of  a  searching  investigation 
made  by  the  director  of  the  Council  of 
National  Defense,  it  has  been  revealed 
that  ever)'  city  and  state  in  the  union  is 
willing,  and  in  most  cases  prepared,  to  aid 
the  council's  Emergency  Committee  on 
ICmploymcnt.  Xot  a  single  state,  county, 
or  community  wishes  to  shirk  this  impor- 
tant phase  of  peace-time  reconstruction. 
With  these  encouraging  assurances  lie- 
hind  him,  the  director  is  delegating  35 
army  oflicers  to  various  parts  of  the  coun- 
try where  they  will  make  every  ctYort  to 
coordinate  all  this  enthusiasm  in  a  defi- 
nite program  that  will  abolish  unemploy- 
ment. 


DRAWBRIDGE  SUFFERS 
IN  COLLISION 

Two  powerful  tugs  recently  attempted 
to  guide  a  newly  launched  vessel  through 
the  open  draw  of  a  heavy  railroad  bridge 
at  Aberdeen,  Wash.  The  tide  caught  the 
vessel,  however,  ramming  it  into  an  adja- 
cent stationary  girder  which  it  forced  five 
feet  out  of  line.  The  ship  was  practically 
undamaged,  but  rail  traffic  over  the  bridge 
was  made  impossible  for  six  weeks,  neces- 
sitating a  detour  over  another  line. 
Another  result  of  the  mishap  is  a  suit  for 
$21,000  damages,  filed  against  the  local 
shipyard  by  the  Director-General  of  Rail- 
roads. 


A  Veiacl  Struck  and  Bent  Thii  Heavy  Girder 
Inttead  of  Patsinf  through  the  Draw 
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AMERICAN  ABILITY  IN  FRANCE 
SOLVES  DOCK-CRANE  PUZZLE 


When  the  only  available  materials  must 
be  picked  out  of  a  junk  pile,  making  elec- 
trical connections  for  a  traveling  crane 


Flexible  Electric-Cable  Connection  to  a  Traveling 
Crane,  Made  Out  of  "Junk" :  Sectioned  Insert  Shows 
How  Concrete,  Class.  Sulphur,  and  Copper  Made 
an  Efficient  Junction  Box  with  a  "Fool-Proof"  Plug 

using  550  volts  from  a  12,000-ampere  cable 
is  quite  a  large  order.  That  is  what 
American  mechanics  did  on  American 
docks  in  France.  The  feed  cal)le  was  run 
over  sheaves  made  of  concrclc.  reinforced 
with  '-j-in.  mesh  wire,  bushed  with  pipe, 
and  running  on  rcdler  bearings  fashionetl 
from  wire  nails.  .\t  the  end  of  travel,  a 
counterweight  on  the  cable  tripped  an 
iron  lever  and  opened  the  switch.  For 
each  junction  box  a  topless  glass  insulator 
was  buried  in  concrete,  its  copper  sleeve 
fastened  with  cast  sulphur.  The  wood- 
handled  plugs  were  so  shaped  that  the 
copper  blade  could  enter  the  box  otdy  in 
the  right  position,  preventing  arckiut;. 
Sheave  supports  were  made  of  iron  pipv. 

C.Army  airmen  and  airplanes  are  [)rohili- 
ited  by  a  recent  ruling  from  further  par- 
ticipation in  exhibitions  for  purses  or  in- 
dividual prizes. 
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BOYS  AND   GIRLS  NEVER    HAD  WIDER  INTERESTS 


The 'Girl  i«  Manding  0«ci«l 

Le«ters  to  Her  Father  on  the 
Occasion  of  the  First  Flight 
Made  by  an  AirpUnc  of  the 
New  York  Police  Reserve  Air 
Service.  The  Letters  were 
Carried  to  Philadelphia 


These  SLhoolhouses  on  the  Sunny  California  Beach  Shelter  M 
Pupils.  Who  Find  Study  Difhcult  at  Times,  as  the  PaciBc  Ocean 
is  Less  than  20  Yards  Away 


Potters  Like  This  Teach  the  Little 
Folks  in  Belrium  That  the  Shells 
and  Fuses  They  Find  alonK  the 
Roadsides  and  Half  Buried  in  the 
Fields  Make  DanKerous  PUythinK!>  / 


Eaih  ofTbCM  Smiling  Father* 
Carried  on  His  Back  the  Finest 
Boy  or  Girl  in  the  World  duriai: 
a  Specialty  Race  Heldata  Munic- 
ipal Picnic  in  City  Park.  Cincin. 
nati.  The  Judges  Couldn't 
Decide  Who  Became  More  Ex- 
cited. Fathers  or  Children 
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THAN  IN  THE  PRESENT  COLORFUL,  CHANGING  TIMES 


The  Firit  Trees  xo  be  Dedicated  to  the  Memory  of  die  \ 
Late  Theodore  Rootevelt  were  Recently  Planted  in  a 
New  York  Park  by  Hoyi  and  Girls  Interested  in  the 
Platitinf  and  Preaervation  of  the  City's  Trees.  These 
Living,    Useful    Memorials    Are   Certainly   What    tlir  I 
Colonel  would  have  Desired  / 


J  This  Tonribstone  Marks  the 
Grave  of  a  Loyal  and  Earnest 
Boy  Scout.  >Vhen  He  was 
Drowned.  While  SwimminR 
Not  Long  Ago,  His  Parents 
Decided  to  Bury  Him  in  His 
Scout  Uniform,  and  to  Place 
above  His  Head  This  En- 
larged Cast  of  the  Medal  Me 
Wore  So  Proudly 
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TELESCOPING  CHICKEN  COOP 

ASSURES  PROTECTION 

Neither  rats,  hawks,   rain,   nor  snow 
need  ever  harm  the  chickens  in  a  galvan- 
ized coop  which 


Thia  Chicken  Coop  may  be 
Opened  to  the  Sunlight  in 
the  Daytime  and  Closed  at 
Night  against  Rain  and  Snow 


is  made  in  two  tele- 
scoping sections.  In 
the  daytime  the  chicks 
may  safely  range  on  the  lawn  nnder  the 
protection  of  the  wire  netting,  while  ni 
night,  hy  telescoping  the  two  sections,  the 
owner  knows  they  are  sheltered  from  the 
elements.  A  removable  boitmn  makes 
cleaning  easy. 


Cit  has  come  to  light  that  the  curator  ot 
the  Louvre  Museum  carried  a  «2.(K)0.(XKI 
jewel  in  his  vest  pocket  from  Paris. 
France,  to  safety  ai  Mordeaux.  when  the 
Germans  first  menaced  the  French  capital. 


GREAT  RUBBER  SHIPMENT 
FILLS  ENTIRE  TRAIN 

.\  monster  shipment  of  rubber  recently 
reached  San  I'rancisco  from  Singapore, 
Straits  Settlements.  Loaded  on  freight 
cars  for  its  overland  journey  to  an  eastern 
manufacturer,  it  filled  a  special  train  of 
26  cars.  The  shipment  weighed  2,240,000 
lb.,  and  was  part  of  the  great  supplies  that 
have  accumulated  because  of  the  war-time 
emiAirgo  i»n  importations. 


MAKING  AUTOS  INOPERATIVE 
IF  SEIZED  BY  ENEMY 

A  Relgian  mechanical  engineer  was  re- 
quested by  some  of  his  clients  to  devise  a 

method  whereby   

their  automobiles 
might  be  made  in- 
operative, in  case  of 
seizure  by  the  enemy, 
without  harming  the 
machines.  W  hen  the 
magnetos  were  of 
the  form  having  per- 
manent magnets  ar- 
ranged  in   |)airs.  he   

solved    the  problem 

by  reversing  one  magnet  of  each  pair. 
The  magneto,  thus  neutralized,  produced 
no  spark,  and  yef  was  readily  restored 
to  its  former  usefulness. 


IMPROVE  LOCOMOTIVE  FIRE  BOX 
AND  SAVE  COAL  AND  WATER 

By  saving  30.3  per  cent  in  coal  and  U.l 
per  cent  in  water,  a  locomotive  on  a  west- 
ern railroad  has  just 
demonstrated  that  a  sim- 
ple change  in  the  fire  box 
is  productive  of  remark- 
able results.  In  non- 
technical terms,  the  im- 
provement consists  of 
two  hollow  partitions, 
shaped  like  flatlenc<l  tri- 
angular funnels,  which 
divide  the  fire  box  length- 
wise. The  lower  "spout" 
end  joins  the  throat  of 
the  boiler,  while  the 
broad  upper  end  is  con- 
nected to  the  crown 
sheet  at  the  top  of  the 
fire  box.  The  oblique 
front  and  vertical  rear  edges  are  closed, 
allowing  the  hot  gases  to  circulate  around 
the  funnels,  or  siphons,  which  are  4  in. 


thick.  This  additional  circulation  of 
boiler  water  resulted,  by  the  test,  in  a 
27.y2-pcr-ccnt  increase  of  boiler  efficiency. 
For  ecojiomy  in  manufacture  and  market- 
ing, each  siphon  is  formed  from  a  single* 


Siphons  in  a  Locomotive  Fire  Box:  Left  View  Is  a  Longitudinal  Section, 
and  Right  View  a  Vertical  Section  through  the  Funnel-Shaped  Water  Walla. 
Circulation  of  Water  through  Which   Increased  the  Boiler  Efficiency 
Greatly.    The  Black  Dots  Are  Braces  across  the  Tube 

sheet  of  steel,  bent  and  welded,  the  elon- 
gated throat  of  which  may  be  cut  to  fit 
anv  locomotive  fire  box. 
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How  to  Keep  Chair  Rungs  from  Pulling  Out 

By  S.  B.  royal 


YN  a  large  manufacturing  plant  where 
many  chairs  and  stools  are  used,  ii 
was  found  that,  among  the  chairs  which 
were  put  out  of  service  due  to  breakage, 
by  far  the  greater  number  had  suffered 
from  the  rungs  becoming  loose  and  pull- 
ing out  of  the  leg.  It  is  probably  true  oi 
most  chairs  that  the  weakest  point  is  this 
fastening  of  the  rung  in  the  leg.  Thi- 
plant  referred  to  finally  ado|)ted,  for  all 
repairs  of  this  kind,  a  method  consisting 
of  springing  a  steel  ring  into  place  in 
such  a  way  that  the  rung  is  permanently 
held  into  the  leg.  The  method  is  shown 
in  Fig.  1,  the  final  position  of  the  rung 
being  seen  at  the  right.  It  is  practically 
impossible  to  pull  the  rung  out  when  it 
has  been  correctly  fastened  in  this  way : 
and  it  is  found  that  chairs  thus  repaired 
stay  in  service  until  breakage  occurs  in 
some  other  part. 

The  ring  is  formed  to  a  diameter, 
measured  on  its  center  line,  exactly  equal 
to  that  of  the  chair  rung.  At  a  suitable 
distance  from  the  end  of  the  rung  a 
groove  is  turned  in  the  lathe,  of  a  width 
equal  to  the  diameter  of  the  wire  used  in 
the  ring,  and  of  a  depth  also  equal  to  this 
same  diameter.  Inside  the  rung  hole  in 
the  chair  leg  is  cut  a  groove  of  the  sanu- 

wi<ltli.  but  of  a 
depth  cqu.il  to 
half  the  diameter 
nf  the  ring  wire, 
rhe  ring  is  sprung 
into  the  groove 
on  the  rung, 
which  is  then 
forced  into  i  t  s 
hole.  The  ring, 
upon  reaching  the 
groove  in  the 
hole,  springs  out- 
ward to  fit  it.  and 
the  fastening  is 
complete.  It  is 
apparent  that  a  gap  must  be  left  in  the 
ring  sufficient  to  permit  springing  it  into 
the  groove  on  the  rung. 

The  making  of  the  metal  ring  and  the 


Pig.  1 


rung  groove  is  work  which  any  mechanic 
can  do  with  coninion  tools,  but  the  ni.ik- 


ARM- 


As  the  Tool  i«  Revolved  by  the  Brace.  Its  Body 
Remains  Stationary,  but  the  Cutting  Edge 
is  Fed  into  the  Groove 

ing  of  the  internal  groove  in  the  chair  leg 
is  a  job  that  will  require  some  sort  of 
special  tool.  In  the  factory  mentioned,  a 
tool  was  used  which  was  mounted  on 
a  flexible  shaft,  as  shown  below  in 
Fig.  1.  The  cutting  tool  proper  is  screwed 
into  the  head  of  the  flexible  shaft. 
.Mounted  on  the  flcxibk-  shaft  is  the  han- 
dle, with  a  conical  end  of  suitable  pro- 
])ortions.  This  tool  fits  into  the  hole  in 
the  chair  leg.  as  indicated,  and  it  is  the 
work  of  but  few  seconds  to  rotate  the 
handle  once  arountl  the  hole,  and  thus 
cut  the  groove. 

For  the  repair  man  who  has  no  power- 
operated  flexible  shaft,  an  excellent  tool, 
which  can  be  used  in  an  ordinary  bit 
brace,  is  shown  in  Fig.  2.  The  body  of 
the  tool  is  made  from  a  piece  of  soft, 
round  steel  of  the  same  size  as  the  chair 
rungs  to  be  fastened,  or  slightly  smaller. 
On  one  end  of  this  bar,  a  shank  it  formed 
to  fit  the  brace.  Almost  the  entire  re- 
maining portion  of  the  bar  is  cut  through, 

m 
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forming  a  long  slot  to  take  the  cutting 
tool.  This  is  fastened  with  a  single  pin, 
on  which  it  turns  freely.  Its  lower  end 
is  formed  to  cut  the  groove  in  the  rung 
hole,  as  it  is  forced  into  the  wood  of  tho 
chair  leg  by  the  nut  at  the  upper  end. 
This  nut  turns  on  a  left-hand  thread,  cut 
on  the  hody  of  the  tool.  It  has  a  rounded 
inner  surface  at  its  lower  end,  which 
conies  in  contact 'with  the  taper  side  of 
the  cutting  tool. 

In  operation,  the  shank  is  turned  to  the 
right  like  an  ordinary  hit,  and  the  nut  is 
kept  from  turning  by  an  arm  which  hears 
against  the  chair  leg.  .\s  tlie  cutting  tool 
is  revolved  on  the  pin  by  the  pressure  of  • 
the  nut,  the  cutting  edge  at  its  lower  end 
is  fed  into  the  woocl.  cutting  a"  clean 
groove.  This  edge  should  be  of  a  proper 
shape  for  cutting  wood,  like  the  detail 
in  the  upper  left-hand  corner  of  Fig.  2. 
W  hen  the  groove  is  cut  to  the  proper 


depth,  the  tool  is  withdrawn  'by  turn- 
ing the  brace  in  the  reverse  direction, 
and  pulling  out  from  the  chair  leg.  It  is 
well,  in  practice,  to  note  the  number  of 
turns  necessary  to  give  the  brace  in  order 
to  cut  a  groove  of  the  proper  depth,  and 
then  to  use  this  number  of  turns  tor  each 
i;roove.  No  great  harm  is  done  by  cutting 
the  groove  too  deep,  it  the  ring  is  formed 
of  the  proper  size,  as  the  rung  cannot  pull 
out  even  if  the  ring  falls  out  of  center. 
If  the  tool  is  made  so  as  to  give  sufficient 
motion  to  the  cutting  edge,  the  groove  in 
the  chair  leg  can  be  given  the  extra  depth, 
and  the  one  in  the  rung  will  then  be  only 
half  as  deep  as  the  diameter  of  the  rmg 
-Stock.  There  is  but  slight  advantage  in 
this  method,  since  tlie  cutting  of  a  deeper 
groove  in  the  rung  weakens  it  but  very 
nttle.  and,  in  practice,  it  is  found  that 
chairs  repaired  in  the  way  described,  give 
no  further  trouble  from  this  cause. 


Drum  for  Cutting  Wire  to  Length 

A  concern  which  used,  in  its  shii)|)ing  de- 
partment, a  large  number  of  pieces  of  wire 

of  several  different 
lengths,  for  tying 
up  packages,  made 
a  drum  like  the 
one  illustrated.  It 
consists  of  a  num- 
ber of  blocks,  al- 


A  Simple  Devic*.  Made  of  Pipe  and  Wooden  Block*. 
Predvcca  Pieces  of  Wire  of  Nearly  Unifom  Lcagtb 

most  cylindrical,  but  having  a  very  slight 
taper,  mounted  on  a  piece  of  iron  pipe  and 
soldered  to  it.  The  average  circumference 
of  each  block  is  just  the  length  that  the 
pieces  of  wrapping  wire  are  to  be.  After 
a  sufficient  quantity  of  wire  is  wound 
around  the  drums,  the  slight  taper  per- 
mits the  coil  of  wire  to  be  readily  slipped 
oti.  It  is  then  cut  through  with  a  pair  of 
shears,  ^converting  each  turn  of  wire  into 
a  piece  of  the  proper  length.— F.  W. 
Smith,  Trenton,  Tenn. 


Improvised  Wire  Drawer  Handlei 

To  make  a  handle  for  a  small  drawer  in 
a  desk  or  kitchen  cabinet,  bend  a  piece  of 
stiff  wire  until  it  forms  three  sides  of  a 
rectangle,  one  of  the  longer  sides  being 
missing.  Then  turn  each  of  the  short 
sides  outward  about  "^k  in.  from  the  end, 
to  make  hooks  with  which  the  handle  can 
be  fastened  to  the  drawer  by  staples.  The 
latter  should  be  so  spaced  that  there  is 
very  little  end  play,  and  if  the  staples  arc 
hammered  deep  into  the  wood  there  is  no 
danger  of  the  handle  working  loose. — Abel 
Green,  New  York.  N.  Y. 


Concrete  Flowerpots 

Two  pail.s  can  be  combined  to  make 
n  form  for  molding  concrete  flower|)ots. 
The  only  necessary  condition  is  that, 
when  one  pail  is 
placed  within  the 
other  so  that  their 
vertical  center 
lines  coincide, 
there  will  be  ati 
interval  of  not 
less  than  1  in.  be- 
tween them,  no 
matter  at  what 
point  the  distance 
is  measured.  If 
it  is  larger,  the 
pot  will,  of  course,  be  rather  thick  at  the 
walls  or  bottom.  Mix  a  shovelful  of 
cement  with  twice  that  quantity  of  finely 
sifted  coal  ashes,  and  add  enough  water 
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to  make  a  loose  paste.  Put  it  into  the 
larger  pail  with  the  smaller  nail  above  it. 
keeping  the  latter  one  inch  above  the  bot- 
tom of  the  larger  pail  by  hanging  it  from 
a  horizontal  stick  supported  by  two  up- 
rights. Before  the  mixture  is  dry  give 
the  inner  pail  half  a  turn  so  as  to  keep 
it  from  sticking  to  the  cement,  and  when 
the  material  has  set.  take  the  pail  out  and 
let  the  concrete  harden  thoroughly.  Then 
Mke  out  the  pot  and  drill  a  hole  in  the 
bottom  for  drainage. — C".  A.  lilack.  Jr., 
Hightstown,  X.  j. 


keeping  the  space  clear.  The  cutters  arc 
disks   of  heavy-gauge   sheet  st<cl  with 


razor 

j'icce 

other 

metal, 

<}ver 


Chopper  Made  with  Razor  Blades 

A  number  of  old  safety-razor  blades 
may  be  put  to  use  by  being  buill  into  a 
chopper  to  be  used  with  celery,  nuts,  or 
other  salad  matenAls.  A  bUnrk  of  goo«l 
hard  wood,  about  V2  in.  wider  than  the 
Uiigth  of  the  blade,  should  have  several 
slots  sawed   in   it.  as  shown,  just  wide 

enough  to  take 
the  backs  of  the 
blades  A 
of  tin,  or 
thin  sheet 
is  fastened 
the  block, 
having  slots  cut  in 
it  which  are  just 
wide  enough  to 
take  the  blades, 
but  not  the  backs. 
These  slots  should 
also  be  just  long 
i-nough  \o  take 
the  blades,  so  that  a  strip  of  the  solid  tin 
remains  at  the  sides  of  the  chopper.  The 
slots  in  the  tin  may  be  cut  with  a  cdld 
chisel.  The  tin  shouhl  be  drawn  over  the 
block  quite  tightly  and  fastened  with 
screws.  On  account  of  the  i)robablc 
stretching  of  the  tin,  if  the  cold  chisel  is 
iise<l  for  this  purpose,  it  will  be  found 
advisable  to  complete  the  slotting  in  the 
tin  before  starting  to  saw  the  slots  in  the 
wootlen  block. 


Runner  Cutter  Keeps  Strawberry 
Bed  Clean 

Strawberry  runners  grow  into  the  space 
between  rows,  take  root,  and  fill  the  space 
with  new  growth.  This  not  only  hinders 
cultivation,  but  it  makes  picking  the  ripe 
berries  difficult,  by  leaving  practically  no 
room  to  work  in. 

The  runner  cutter  shown  in  the  sketch 
is  pushed  along  the  space  between  rows, 
cutting  all  runners  that  extend,  and  thus 


vj   A  Runner  Cut- 
.*  ter    Keepf  the 
Space  between 
Strawberry  Rows 
Clean  for  Cultiva- 
tion ,and  Picking. 
Thus  '  Making  for 
Better  Fruit 

edges  filed  shar]).  These  are  fastened  to 
the  ends  of  the  axle  with  heavy  lag 
screws,  or  large  spikes.  Washers  should 
be  placed  on  each  sitle  of  the  disks  so 
I  hey  can  turn  easily.  The  handle  may  be 
made  from  a  broomstick,  or  a  piece  of 
hickory.  4  ft.  long.  It  takes  only  a  few 
nnnutes  every  other  week  to  run  between 
the  rows  with  the  cutter.  It  is  not  neces- 
sary to  remove  the  dea<l  runners. — J. 
Horace  \'an  Nice.  Chicago.  III. 


An  Overhead  Coat  Hanger 

By  hanging  garments  overhead  valuable 
space  is  saved  in  a  western  factory.  The 
crosspiecc  is  shaped  like  ;in  ordinary  coat 
hanger,  and  the  handle  is  about  5  ft.  long. 
Horizontal  ro<ls  or  piping  support  many 
rows  of  these  articles,  atul  when  garments 


Clothct  are  Hnni  near  the  Ceiling,  by  Long-Handled 
Hanger*,  to  Make  Extra  Space  in  a  Coat  Room 

are  damp  they  are  quickly  dried  in  the 
warm  air  at  the  top  of  the  cloakroom. 
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An  AdjtttUble  Garden  Trellif 


Although  many  gardeners  use  some 
sort  of  trellis  for  peas,  beans,  and  toma- 
toes, they  are  not,  as  a  rule,  carefully 
made,  or  permanent  fixtures.    They  may 
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An  Adjuatable  Garden  Trellis  Makes  It  Possible  to 
Cultivate  Lunger,  and  Gives  Bctttr 

Light  and  Air  to  the  Crop 

even  hinder  the  process  of  cultivation, 
and  generally  become  useless  before  the 

har\'cst  season  is  ended. 

The  drawing  shows  a  simple  trellis,  de- 
signed to  avoid  most  of  these  faults.  It 

consists  of  several  arljustablc  supports, 
and  two  lengths  of  wire  poultry  netting. 
The  supports  can  be  folded,  and  the  wire 
can  he  rolled  so  that  it  is  possible  to  put 
tjp  or  take  down  the  trellis  very  quickly, 
and  but  little  space  is  required  for  its 
storage.  In  spite  of  this  feature,  the 
trellis  is  sturdy,  holds  the  fnliajjc  off  the 
ground,  niakes  it  possible  to  cultivate  the 
plants  easily,  and  at  the  same  time  gives 
fr  access  to  the  air  and  light,  which  is 
c>>ential  if  the  best  results  arc  to  be  ob- 
tained. This  is  especially  true  of  toma- 
tnes.  which  ripen  more  quickly,  and  form 
iMorc  perfectly,  it  they  have  plenty  of  air 
rnd  light,  and  are  not  rotted  by  being 
hidden  under  a  mass  of  wet  foliage.  Sincr 
ihe  trellis  holds  the  vines  out  of  the  dirt, 
the  crop  is  not  spattered  with  dirty  water, 
and  is  therefore  kept  cleaner. 

F.ach  support  of  the  trellis  is  made  of 
four  pieces  of  1-in.  lumber.  Large  cotter 
pins  zvt  used  for  pivots  at  the  three 
points.  N'otchcs  are  cut  in  the  inner 
edges  of  the  V'-pieces.  to  hold  the  poultry 


netting.  To  set  up  the  trellis,  push  in  the 
stakes,  spacing  the  supports  from  3  to  4 
ft.  apart  in  the  row,  depending  on  the 
crop.  Stretch  lengths  of  2-in.  mesh  poul- 
try netting,  12  in.  wide,  along  each  side, 
fastening  it  by  catching  its  edges  in  the 
notches  of  the  V-pieces.  For  ease  in 
handling,  no  strips  of  netting  over  25 
ft.  long  should  be  ttsed. 

If  there  is  a  tendency  for  the  trellis 
to  sag  later  in  the  season,  due  to  the 
wei|;ht  of  the  crop,  sticks  may  be  placed 
horizontally  to  hold  the  supports  apart, 
and  kept  from  falling  by  wire  hooks  and 
screw  eyes. — Geo.  Motzer,  Ionia.  Mich. 

Automobile  Hand  Horn  Mounted 
under  Hood 

A  hand-operated  automobile  horn  has 

the  merit  of  reliability.  The  simplicity  of 
its  construction  reduces  to  a  minimum 
the  chance  of  its  getting  out  of  order, 
whereas  the  operation  of  an  electric  horn 
is  complicated  by  the  presence  of  other 
than  purely  mechanical  factors.  But  as 
an  electric  horn  is  controlled  by  a  wire 
and  push  button,  it  can  be  mounted  in 
any  position  relative  to  that  of  the  opera- 
tor, whereas  a  hand  horn,  w  hich  is  worked 
by  moving  a  lever  back  and  forth,  can- 
not be  mounted  at  a  diAtancc  without 
some  additional  equipment  for  transmit- 
ting the  mechanical  power  necessary  to 
operate  it.  Since  a  visible  horn  is  apt 
to  mar  a  car's  appearance,  the  owner  of 
a  machine  mounted  his  hand  horn  be- 
neath the  hood  on  one  of  the  frame 
members,  and  connected  the  lever  to  a 
H-in.  steel  rod,  which  he  attached  to  the 
steering  column  by  two  brackets  made 
of  1-in.  strip  steel.    The  top  oi  the  rod 


A  Simple  Push-Rod  Connection 
Enables  a  Motorist  to  Moint 
Hit  Hand  Hern  uadw  the  Hoed 

•was  threaded  so.  that  a  H^-i"-  brass  ball 
coulrl  be  screwed  on  to  it  for  a  handle, 
and  the  lower  end  was  bent  at  a  right 
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angle  and  passed  through  a  hole  drilled 
in  the  horn  lever,  where  it  was  secured 
with  a  cotter  pin. — G.  A.  Luers,  Washing- 
ton, D.  C. 


Enlarging  Holes  with  a  Punch 
Using  Original  Centers 

In  steel-plate  work,  it  occasionally  hap- 
pens that  holes  are  accidentally  punched 
too  small.  The  laborious  process  oi 
reaming  can  be  avoided  by  |)unching  the 
holes  again,  but  it  is  necessary  to  use 
caution  in  preventing  the  new  holes  from 
being  punched  off  center.  The  old 
punching.';,  if  not  lost,  can  be  replaced 
in  the  holes,  and  the  original  centers  used 
in  locating  the  new  ones. 


VALVE 


Wire  Holds  Tire  Valve  Open 

It  usually  takes  some  time  to  let  the 
air  out  of  an   inflated  tire.    The  wire 

tool  shown  ill  the 
sketch   holds  the 
tire    valve  open, 
allowing    the  air 
to  escape,  anrl  the 
motorist's  hands 
arc    free    to  do 
other  work  while 
waiting  for  the  air 
to  be  exhauste<l. 
The  tool  is  simply 
a  short  piece  of 
stiff  wire  with  a 
hook  on  one  end 
to  hold  the  valve 
open,  and  a  loop 
on  the  other  end  which  catches  on  the 
threads  of  the  valve  stem. —  F.  .Schmidt. 
Ocean  Springs.  Miss. 


Removing  Paint  from  Clothes 

Treating  a  paint  stain  with  a  solvent 
does  not  necessarily  remove  it.  Unless 
some  method  is  used  of  taking  it  entirely 
away  from  the  stained  surface  after  dis- 
solving, it  merely  spreads  over  a  larger 
area.  To  remove  paint  from  cloth,  lay 
a  pad  of  blotting  paper  on  the  side  of  the 
material  on  which  the  paint  fell,  and  rub 
the  other  side  gently  with  a  soft  i>iece  of 
flannel  dipped  in  chloroform  or  benzol, 
both  of  which  are  paint  solvents.  As  the 
paint  dissolves  it  naturally  passes  into  the 
most  aborbent  material  in  contact  with 
it — which  is  the  blotting  paper — not  into 
the  adjacent  cloth.  Deep  stains  can  be 
completely  removed  by  this  method. 


Idle  Sprocket  Keeps  Drive  Chain 
from  Flapping 

Where  long  drive  chains  must  be  used 
lo  transmit  power,  idle  gears  like  the  one 


The  Idle  Gear  Rolle  Peacefully  between  the  Sides  of 
the  Chain,  but  It  Keeps  the  Chain  from  Flapping 

shown  in  the  accomjianying  photograph 
are  useful  in  preventing  undue  flapping. 
an<l  the  consequent  tendency  of  the  chain 
to  ride  up  on  the  sprockets  and  run  off. 
With  such  a  gear,  chain  adjustments  to 
compensate  for  wear  are  reduced  to  a 
minimum.  On  very  long  chains,  several 
idle  gears  might  be  used  without  undue 
sacrifice  of  power.— John  K.  Hogg,  Al- 
hambra,  Calif. 


Rack  for  Small  Circular  Saws 

A  tool-crib  man,  whose  duty  it  was 
to  take  care  of  a  large  number  of  small 
circular  saws,  giving  them  out  to  the 
machinists  as  re- 

<|uired.  found  that    r-%'^^L°'  rlVSZ 
a    rack    like    the  U  [ 

o  n  e  illustrated 
saved  a  great  deal 
of  his  time.  The 
rack  consists  of 
several  pieces  of 
<lrill  rod.  slightly 
smaller  than  the 
center  hole  of  the 
saws,  mounted  in 
a  wooden  block,  with  slots  sawed  down 
their  centers.  .Small  pieces  of  steel  sepa- 
rate the  two  prongs  of  each  rod  very 
slightly,  so  that  the  saws  will  not  droj) 
off  if  the  rack  is  knocked  over.  They 
can  be  pulled  off  with  the  fingers  by  ex- 
erting a  little  force  which  springs  the 
prongs  in  slightly.  The  ends  of  the 
prongs  must  be  well  rounded  off.  so  that 
the  saws  can  be  quickly  replaced. —  Peter 
Dyer,  Jr.,  Fall  River,  ^lass. 
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An  Automatic  Refrigerating 
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'OM£  refrigeration,-  so  necessary  for 
^keeping  foods  in  hot  weather,  has, 
until  recent  years,  been  entirely  depend- 
ent on  ice,  which  was  often  frozen  from 
water  of  questionable  purity.  In  com- 
mercial practice,  direct  refrigeration  by 
gas  expansion  has  gradnally  replaced  ice- 
cooling,  and  with  the  development  of  the 
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The  Diff«r«at  Elementi  Which  Co  to  Make  Up  Ui« 
Btfrigerating  Syatm  are  Shown  in  Ootlia*  ill  Um 
Oiagma.  withi«at'AB]r  Attempt  at  Accttcmt*  R«pr»- 

MttUtiM 

tnodcrti  niachincr>-  for  the  purpose,  it  is 
entirely  within  the  ability  of  the  home 
mechanic  to  assemble  and  install  a  cool- 
ing system,  which  will  operate  with  very 
little  attention.  For  this  type  of  outht 
electricity  for  power  is  essential. 

Tlic  principle  on  which  c\ixiiision-re- 
frigerating  systems  work  is  that  when  a 
gas  under  pressure  is  allowed  to  expand, 
owing  to  the  pressure  on  it  being  reduced, 
it  ab'inrhs  heat  from  the  surrounding  sub- 
stance, or,  in  other  words,  "radiates  cold." 
When  the  gas  is  first  placed  under  pres- 
sure, it  becomes  hot.  and  it  is  first  nec- 
essary to  let  this  heat  radiate  ott,  in  order 
that  the  gas  when  expanded  will  do  effi- 
cient cooling.  A  simple  diagram  of  the 
apparatus  necessary  for  these  operations 
is  shown  in  Fig.  1. 

Cases  which  have  been  used  for  cx- 
pansion-cooling  systems  include  ammo- 
nia, carhon  dioxioe,  sulphur  dioxide,  and 
others.  In  commercial  machines  ammonia 
is  the  favorite.  Carbon  dioxide,  if  used  at 
a  very  high  pressure,  is  also  an  efficient 
medium.  As  high  pressure  is  oat  of  the 
question  in  a  homemade  apparatus,  and 
as  ammonia  must  not  be  brought  into 
contact  with  brass  and  copper,  the  tnedt- 
uni  which  is  here  recommended  for  use 
is  sulphur  dioxide.  This  gas  can  be  pur- 
chased in  small  cylinders,  and  besides  act- 
ing as  heat  absorber,  it  lubricates  the  com- 
[>ressor  to  such  an  extent  that  internel 
oiling  is  unnecessary'. 

Motor  and  ConprMSor 

The  eb  ctrir  motor  should  be  of  ^\  hp.. 
1.750  to  1.8<-HJ  r.p.ni.,  equipped  with  a  flat  or 
crown-face  pulley,  3  in.  in  diameter  by 
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ll4-in.  £ace.  As  noise  is  an  important  fac- 
tor, as  quiet-ninnlng  a  motor  as  possible 
should  be  procured. 

Great  care  must  be  exercised  in  the 
selection  of  the  compressor,  w^hich  should 
be  of  the  air-cooled  type.  The  cylinder 
bore  should  approximate  l-';s  in.,  although 
any  size  up  to  2  in.  is  permissible.  The 
stroke  should  not  be  over  2^  •>  in.,  and  2  in. 
will  be  sufhcient.  The  compressor  should 
operate  at  best  efficiency  between  50O 
and  700  r.p.m.;  thus  the  pulley,  or  flywheel 
if  it  serves  as  a  pulley,  should  have  a 
diameter  of  9  or  10  in.,  to  allow  the  proper 
speed  rednctioTi  between  the  motor  and 
compressor.  Many  air  compressors  are 
equipped  with  a  safety  valve,  or  "un- 
loader,"  which  automatically  relieves  the 
back  pressure  against  the  piston  when  the 
former  reaches  any  predetermined  limit. 
With  a  motor  of  only  ^  hp;,  there  is 
little  possitjility  of  the  gas  pressure  reach- 
ing the  danger  point.  The  valve  should, 
therefore,  be  disconnected,  to  prevent  the 
gas  from  escaping. 

Since  the  driving  motor  must  be  lo- 
cated quite  near  the  compressor,  efficient 
power  transmission  requires  that  the  belt 
be  provided  with  an  idler,  or  tightener. 
This  dcA'ice  should  be  furnished  by  the 
compressor  manufacturer.    If  possible. 
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ONE.  SECTION 
CONDENSER  DETAIL 


FIG.  2 


Th«  Condcascr.  Made  of  Iron  Pipe.  la  th«  Means  bjr 
Which  the  Heat  ts  Km.ii:>  Radiated  Off 

into  the  Atmosphere 

six  5-in.  fan  blades  should  be  secured  to 
the  pulley  in  such  a  manner  that,  as  the 
moving  belt  turns  it.  a  small  volume  of 
air  will  be  kept  in  circulation  past  the 
condenser  coils. 
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EXPAf4SIOf4  VALVt 


Condenser 

To  remove  the  heat  produced  in  the  Ras 
by  compressing  it,  it  is  held  for  a  time 
in  coils  of  pipe  outside  the  refrigerator. 
A  general  view  of  this  condenser  is  shown 
in  Fig.  3,  while  the  details  are  seen  in 
Flff.  2.  Forty  lengths  of  pipe,  threaded 
at  each  end,  are  required  for  the  con- 
denser, as  drawn. 
Galvanized-iron 
"open  return  bends" 
are  used  to  form  a 
spiral  of  pipes,  20 
sections  high.  Each 
section  is  made  as 
detailed,  and  they  are 
joined  as  indicated 
in  Fig.  2.  As  each 
section  is  added,  the 
joints  are  heated 
with  a  blowtorch,  a 
touch  of  acid  is 
added,  .and  solder  is 
sweated  around  the 
edges  to  fill  every 

possible  avenue  of  escape*  for  the  gas.  All 
joints  must  later  be  tested  under  pressure. 
The  condenser-pipe  spirals  are  supported 
as  indicated  in  Fig.  2.  I  he  open  pipe  in 
the  top  section  should  be  shorter  than  tlu 
others;  a  %-in.  valve  should  be  screwed 
on  and  the  joint  soldered.  This  valve 
is  connected  to  the  compressor  during 
final  assembly. 

The  expansion  valve,  seen  in  Figs.  1,  2, 
and  3,  is  a  very  important  part  of  the  sys- 
tem. After  the  hot  gas  has  been  coole«l 
and  liquefied  in  the  condenser,  the  fluid 
is  allowed  to  pass  through  this  valve 
in  a  small  stream  which  rapidly  expands 
to  a  gas.  Either  a  globe  or  gate-type 
valve  may  be  used,  but  it  must  be  a  good 
one;  it  nmSt  be  located  as  near  as  pos- 
sible to  the  actual  cooling  coils,  since  the 
refrigerating  effect  begins  immediately  on 
the  low-pressnre  side  of  this  valve. 


from  the  tubine:  below  the  coils,  on  which 
a  shallow  pan  of  water  may  be  placed 
when  ice  is  required.  The  outlet  of  the 
cooling  coils  passes  up  throiic:h  the  top 
of  the  refrigerator,  and  is  connected  to 
the  intake  ot  the  compressor.  The  entire 
set  of  coils  is  supported  by  two  narrow 
brass  strips,  which  pass' around  the  coils 
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The  cooling,  or  expansion,  coils,  seen 
in  Fig.  3,  are  rather  more  difticult  to  con- 
struct. Rather  than  make  these  of  gal- 
vanized-iron  pipe  it  is  better  to  get  an- 
nealed copper  or  brass  tubing  of  '/j-in. 
iron-pipe  size  in  long  lengths.  There  will 
then  be  few  places  where  two  tubes  must 
be  connected,  and  compression  couplings 
may  be  employed  here  to  advantage.  The 
form  of  these  coils  shown  is  intended  for 
a  refrigerator  having  an  ice  compartment, 
about  11  by  14  in.,  and  12  in.  deep.  Eight 
sections  of  tubing,  such  as  detailed,  will 
be  required.  Besides  these  a  rest  is  formed 


Ait«mbly  View  of  the  Refrigerating  Syitem  :  The  Po. 
•itioa  of  tbs  Varioiw  V«lve«  and  Air  Cocks  is  Shown. 
M  Wdl  M  tiM  CoMtracttoM  of  tiM  CoeUag  Colto 

and  fasten  to  the  top  of  the  ice  com* 
partment.  . .   '  * 

Tbermosutic  Control 

Tt  would  not  be  efficient  or  economical , 

to  keep  the  compressor  in  operation  all 
the  time.  Foods  are  best  preserved  when 
the  temperature  is  coo!  and  constant— it 
should  be  kept  preferably  between  45  and 
50^  F.  in  the  food  compartment,  and 
should  not  rise  above  this,  nor  should  it 
fall  to  the  freezing  point.  With  the  aid 
of  a  few  simple  electrical  «levices,  the 
temperature  may  be  maintained  practi- 
cally constant  at  all  times.  The  diagram 
of  the  entire  electrical  circuit  is  shown  in 
Fig.  4.  A  thermostat,  placed  near  the 
cooling  coil,  can  be  so  adjusted  that  when 
the  temperature  rises  to  a  predetermined 
point,  an  electric  circuit  is  established 
through  a  relay,  which  in  turn  operates 
to  connect  the  driving  motor  with  the  out- 
side current  supply.  After  the  refrig- 
erating machine  has  operated  for  a  suffi- 
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cicnt  lime  to  allow  the  temperature  to 
drop  to  the  desired  point,  the  thermo- 
stat breaks  the  relay  circuit  and  the  motor 

stops.  As  a  precaxition,  however,  against 
some  part  of  the  relay  system  failing  to 

J 


MOTOR 


Tlte  BIcctvical  Diagram  Shows  the  Method  of  Stattiac 
«Bd  ItappiBg  the  Motor  by  tho  Action 

of  the  Tbermottat 

function,  thus  allowing  the  apparatus  to 
reduce  the  temperatttre  in  the  refrig^ 

orator  to  a  point  where  the  food  is  in 
danp;cr  of  freezing,  provision  is  made  so 
that  in  such  an  instance  the  thermostat 
will  cause  an  alarm  gong  to  ring. 

The  ordinary  thermostat  is  founded  on 
the  principle  that  different  metals  have 
different  rates  of  expansion  with  tempera- 
ture. If,  for  instance,  a  strip  of  copper 
and  one  of  iron  are  soldered  together,  and 
one  end  held  rigid,  the  other  end  will 
bend  toward  the  copper  side  wlien  cooled, 
but  toward  the  iron  side  when  heated. 
Thermostats  for  this  purpose  can  be  pur- 
chased, or  can  be  made  from  materials 
easily  obtained.  Fig.  5  shows  a  thermo- 
stat 80  constructed.  The  principal  parts  . 
are  detailed  at  the  right,  and  the  manner 
in  which  they  are  put  together  is  shown 
'  at  the  left.  The  contact  points  on  the 
strips  may  be  made  by  setting  through 
each  a  copper  rivet,  or  bits  of  special 
alloy  wire  made  for  contact  points  can 
be  soldered  on.  Similar  points  may  be 
soldered  on  the  ends  of  the  contact 
screws,  but  this  is  not  necessary,  as  the 
circuit  breaks  so  seldom.  Some  kind  of 
protecting  cover  should  be  made  from 
sheet  metal  to  lit  over  the  thermostat,  and 
should  have  holes  punched  in  it  to  allow 
circidation  of  air,  Tt  is  handy  to  fasten 
a  thermometer  on  the  cover  to  serve  as  a 
guide  while  making  adjustments. 

While  the  current  required  to  drive 
the  motor  is  small,  on  account  of  high 
voltage,  it  is  not  advisable  to  use  the 
light  contact  points  on  the  thermostat 
to  make  and  break  the  main  circuit,  A 
relay  switch  thus  becomes  necessary.  One 
which  is  suitable  for  this  use  can  readfly 
be  ptircbased.  or  can  be  made  as  shown 
in  detail  in  Fig.  6.  The  electromaanet 
can  be  taken  from  a  large  electric  bell, 


or  telephone  instrument.  It  should  have 
quite  a  strong  pull  in  order  to  insure 
good  operation.  The  electromagnet  must 
be  held  very  firmly,  and  may  be  set  into 
the  slate  panel  slightly,  if  it  is  a  very 
heavy  one.  Connections  are  made  as 
shown  in  Fig.  4.  The  wires  leading  to 
the  electromagnet  are  not  shown  in  Fig. 
6;  the  wires  from  the  main  circuit  should 
be  connected  to  the  two  binding  posts 
shown.  One  of  these  binding  posts 
is  connected  to  the  relay  arm  by  a 
piece  of  flexible  stranded  wire,  or 
"pigtail,"  which  should  be  soldered  to 
botn  the  binding  post  and  the  relay  arm. 
Considerable  movement  must  be  allowed 
on  both  the  stop  screw  and  the  tension 
screw.  The  two  carbon  contacts,  which 
are  cut  from  old  arc-light  carboiis,  should 
he  held  tig:htly  together  whenever  current 
is  flowing  through  the  electromagnet.  To 
insure  this,  the  carbons  must  be  so  ad- 
justed that  there  is  considerable  space 
between  the  electromagnet  cor^  and 
armature,  when  the  carbons  are  in  con- 
tact. The  tension  screw  may  be  merely 
a  machine  screw  threaded  into  a  small 
brass  block.  One  end  of  the  spring  is 
soldered  to  the  screw  so  that,  as  the  screw 
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is  turned,  the  tension  is  increased.  The 
Other  end  of  the  spring  may  be  soldered 
to  the  relay  arm,  or  held  by  a  small  cotter 
pin. 

Final  Assemtdy 

On  the  electric  control  panel  board, 
which  may  be  of  slate  or  wood,  assemble 
the  relay,  the  battery  switch,  the  supply- 
circnit  switch,  the  necessary  fuse*?,  and 
a  good,  loud  electric  bell,  to  serve  as  an 
alarm. 
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The  baschoard  for  the  complete  refrig- 
erating machine,  2  by  18  by  31  in.,  will,  of 
course,  be  built  up  of  a  number  of  smaller 
boards  glued  and  screwed  together.  Sev- 
eral layers  of  felt  should  be  placed  be- 
tween the  board  and  refrigerator,  to 
deaden  the  noise  and  vibration.  At  the 
back  of  the  board,  as  shown  in  Fig.  3, 
is  assembled  the  condenser;  it  is  held  in 
an  upright  position  through  the  aid  of 
iron  brackets  fastened  between  the  angle 
irons  and  the  baseboard.  In  front  of 
these  coOs,  from  left  to  right,  are  placed 
the  motor,  the  fan  and  idler,  and  the  com- 
pressor. The  three  are  belted  together. 
The  cooling  coils  are  suspended  in  the  ice 
compartment,  the  inlet  pipe  at  the  top  be- 
ing connected  to  the  upper  valve,  while 
the  outlet  at  the  bottom  is  connected  to 
the  intake  side  of  the  compressor.  In  this 
latter  pipe  line,  however,  is  a  valve  A. 
Above  A  is  a  tee  connection  to  another 
valve.  B.  This  valve  will  remain  tightly 
closed  after  the  system  has  been  charged 
with  gas.  Below  B  is  a  small  air  cock,  C, 
whose  use  will  be  described  later. 

The  exhaust  side  of  the  compressor 
is  connected,  by  V^-in.  pipe,  to  a  valve.  D, 
which  is  similar  to  A.  Both  these  valves 
will  remain  wide  open  and  will  require  tio 
a'ljustment  after  the  system  is  charged. 
In  making  these  several  connections,  a 
number  of  couplings,  reducers,  tees,  and 
unions  are  required.  If  desired,  a  pres- 
sure gauge,  registering  from  0  to  100  lb., 
may  be  put  in  the  condenser  circuit.  The 
s\\  itch  panel  is  situated  conveniently  near 
the  front  and  center  of  the  board.  The 
thermostat  is  placed  in  the  food  compart- 
ment, and  all  electrical  connections  are 
made  according  to  Fig.  4.  It  is  best  to  use 
rubber-covered  wire  for  the  electrical  cir- 
cuits. 

Op«T«tiMi 

The  machine  is  now  ready  for  test. 
Open  all  valves;  if  all  bearings  have  been 
properly  oiled,  start  the  motor,  and  no- 
tice whether  the  apparatus  runs  smooth- 
ly. With  B  still  open,  close  C  and  A.  Air 
wilt  be  drawn  m  through  B,  and  the  en- 
tire system  will  soon  be  under  pressure. 
As  the  pressure  increases,  watch  the 
joints  for  leaks.  Apply  soapy  water  with 
a  small  brush  to  all  points  where  a  leak 
is  suspected.  Bubbles  will  indicate  escap- 
ing air.  Steps  must  be  taken  to  repair 
nil  defectfre  joints,  as  an  imperfectly 
sealed  system  is  incapable  of  the  delicate 
adjustments  necessaiy  to  secure  correct 
regulation. 

After  making  certain  the  coils  are  air- 
tight the  system  must  be  charged  with  the 


gas.  .\nhydrous  sulphur  dioxide  may  be 
secured  in  6-lb.  cirums;  this  will  be  a 
sufficient  quantity  for  a  charge.  Close 
valves  D  and  B,  and  the  air  cock  C; 
valves  A  and  E  are  open,  as  is  also  the  air 
cock  P.  Run  the  compressor  for  a  time. 


-s"  3  i-f* 
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The  Relay  Switch,  Operated  by  the  Batterjr  Current 
thfOVgh  the  Thermoatat,  Makea  aid  BNaks 

the  Motor  Circuit 

SO  that  as  much  air  as  possible  will  be 
pumped  from  the  pipes  and  expelled 
through  F.  Meanwhile,  the  outlet  to  the 
container  of  the  gas  is  connected  to  the 
union  attached  to  valve  B.  Quickly  close 
F  and  A.  and  open  D-and  B.  The  refrig- 
era'ting  fluid  will  be  pumped  in  through 
the  compressor  to  the  condenser.  Open 
cock  C  to  allow  the  air  to  escape  which 
is  being  repla^d  by  the  gas;  close  it 
when  the  gas  appears.'  When  the  system 
is  charged,  close  B  and  disconnect  the 
empty  gas  drum.  It  should  never  be 
necessary  to  rccharffe  the  machine  if  B, 
C,  and  F  are  kept  tightly  closed  so  the 
gas  cannot  escape.  Both  the  valves  D  and 
A  will  now  be  kept  permanently  open,  no 
further  adjustment  being  necessary  after 
the  system  has  been  charged. 

While  the  compressor  is  running,  ad- 
just the  expansion  valve  E.  No  definite 
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directions  can  be  given  for  its  manipu- 
lation. Endeavor  to  obtain  a  setting 
which  produces  the  maximum  cooling 
eflTcct  in  the  expansion  coils.  Watch  the 
action  of  the  thermostat,  and  compare  ii 
with  the  thennometer  readinfrs.  Make  ad- 
justments of  the  contact  pnints  until  the 
relay  is  connected  in  the  circuit  when  a 
thennometer  placed  in  the  food  compart- 
ment shows  a  rise  to  50°  F.  On  the 
other  hand,  the  thermostat  should  release 


the  relay  and  allow  the  machine  to  stop 
when  the  temperature  in  the  same  sec- 
tion has  dropped  to  about  45**  F.  If 
about  1  in.  of  water  is  placed  in  the  ice  pan, 
it  will  freeze,  provided  the  machine  is 
allowed  to  operate  a  8tt0icient  time  to 
bring  the  surrounding  air  to  the  freez- 
ing point.  After  the  system  is  once  ad- 
jnsted,  it  should  require  no  attention  aside 
from  occasional  oiling  of  the  moving 
parts. 


Glasi  Insulators  Keep  Insocts 
from  Sefrigerator 

An  efHcient  method  of  keeping  ants, 
and  other  insects,  out  of  the  refrigera- 
tor is  to  mount  it  on  legs  made  of  com- 

m  o  n  tclcphone- 
1  i  n  e  insulators, 
screNved  on  the 
brackets  made  to 
be  use  d  with 
them.  The  hollow 
part  of  the  glass 
insulator  is  then 
filled  with  some 
liquid,  like  kero- 
sene or  turpen- 
tine, which  the 
insects  will  not 
cross.  Another 
advantage  of  such 
legs  is  that  they 
are  adjustable  in  length,  so  that  the  height 
of  any  one  of  them  can  be  changed  slight- 
ly to  make  the  ice  box  stand  steady  on 
the  floor.— J.  G.  Zimmerman,  Chicago. 


Adjustable  Tongs  for  Holding 
Piston 


The  tongs  illustrated  can  be  used  on 
various  sizes  of  pistons  l>y  looscnitit:  the 
wing  nut,  fitting  the  tongs  over  the  piston, 

and  again  tight- 
t-  n  i  u  tr  the  nut. 
One  of  the  mem- 
bers of  the  tongs 
has  a  long  slot  cut 
in  it.  while  the 
other  has  only  a 
hole  for  the 
screw,  or  holt,  on 
which  the  wing 
nut  is  placed. 
Both  members 
should  be  slightly  ofiset,  as  shown,  to  give 
clearance  for  the  head  of  the  bolt.— L.  B. 
Bobbins,  Harwich,  Mass. 


Carpenters'  Squares  Useful 
for  Measuring  Distances 

A  little  ingenuity  is  sometimes  neces- 
sary in  measuring  distances  between 
shafts  and  other  parts  of  a  plant  installa- 
tion. Intervenin}^  Rears,  frame  member^ 
and  other  obstructions,  may  prevent  a 
scale  or  tape  from  being  stretched  acro'ss 
the  space  to  be  measured,  but  a  pair  of 
carpenters'  squares  will  solve  most  of 
these  problems,  if  a  very  slight  knowl- 
edge of  geometry  is  applied. 

In  Fig.  I  of  the 
illustration,  the 
vertical  distance 
between  two 
shafts  is  measured 
without  the  aid  of 
a  level  or  plumb 
line,  although  the 
center  lines  of  the 
shafts  are  not  in 
the  same  vertical 
plane. 

Figure  2  shows 
a  method  of  over- 
coming a  ditficulty 
caused  by  two  obstructions  which  pre- 
vent measurement  from  being  taken  more 
directly. 

In  Fig.  3,  the  edge  of  one  square  is  held 

against  the  flat  of  the  Other,  a  convenient 
arrangement  when  conditions  are  a  little 
complicated,  as  when  it  is  desired  to  find 
the  vertical  or  horizontal  distance  be- 
tween points  on  flat  surfaces  which  aie 
not  in  parallel  planes. 

Figure  4  shows  how  a  rectangle  may 
be  formed,  by  holding  the  tongues  and 
blades  of  both  squares  against  corre- 
sponding graduations  on  each. 

In  all  these  cases  the  length  of  the  dis- 
tances measured  is  of  course  limited  by 
the  size  of  the  squares,  but  when  yard- 
sticks, straif^htcdcrc?,  and  additional 
squares  arc  used,  the  most  difficult  condi- 
tions can  generally  be  overcome. — ^J.  E. 
McCormack,  Haliburton,  Ont.,  Can. 
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Very  little  equipment  is  needed  in  the 
construction  of  a  universal  joint,  strong 
enough  to  be  used  on  light  rods  and  shafts 
which  are  not  subjected  to  much  strain. 
Flatten  the  two 
rods  at  the  ends 
which  are  to  be  ^ 
connected.  Cnt  a  ^'SIP' 
piece  of  tubing.  2 
or  3  in.  long,  and 
flatten  both  ends 
in.  such  a  way  that 
the  longer  diame- 
ters at  the  respec- 
tive ends  will  be 

at  right  angk-s  to  each  other.  Insert  the 
flattened  ends  of  the  rods  at  the  oppo- 
site ends  of  the  pipe,  and  drill  a  hole  at 
each  end,  passing  through  both  pipe  and 
rod.  The  holes  should  be  just  large 
enough  to  admit  cotter  pins,  which  are 
afterward  inserted,  and  the  joint  is  then 
complete.  It  is  necessary,  of  course,  in 
selecting  the  tnbing,  to  find  one  which  wilt 
allow  the  rods  sufficient  side  play  after 
connections  have  been  made.'— G.  A. 
Luers»  WMhIngton,  D.  C 


RODS  WITH    ,  > 


Heavy  Countershaft  Raised 
without  TMUe  Blocks 

A  heavy  countershaft  had  to  be  hoisted 

into  its  position  near  the  ceiling,  and  no 
tackle  l>locks  were  handy.  The  diagram 

shows  the  method 
by  which  this 
was  accomplished. 
The  countershaft 
was  laid  on  the 
floor  beneath  its 
hangers,  and 
ropes  were  fas- 
tened tightly 
around  both  ends, 
as  indicated.  The 
workmen  then 
took  hold  of  the 
near  side  of  the 
pulleys  on  the 
countershaft,  and 
pulled  down,  thus  rotating  the  counter- 
shaft. As  the  rope  was  wound  around  the 
shaft,  the  latter  was  thus  slowlv  raised  into 
position.  To  prevent  any  chance  of  an 
accident  caused  by  a  loosened  hold  on  the 
pulleys,  the  shaft  was  held  from  falling  by 
another  rope  tied  to  the  middle  of  the 
shaft  and  caught  around  some  fixed  ob- 
ject in  the  shop.— Ed w.  M.  Davis,  Phila- 
delphia, Pa. 


Tool 


The  spring  socket  made  of  wire  loops* 
with  which  incandescent  lamps  are  re- 
moved from  high   

ceiling     n-\-  —  * 

tures,'  needs  extra 
equipment  when 
the  globes  are  to 
be    removed    from  '''■fy/jk^ 
high  horizontal  sockets.  W 
such  as  Ihose  in  electric  '™ 
signs.    A  semicircular  band 
of  galvanized  iron  is  fastened 
to  the  top  of  a  pole  to  form 
a  bracket,  or  bearing,  and  the 
shaft  holding  the  wire  socket 
is  run  through  it,  with  a  heavy 
spool  attached  to  tlic  other 
Side  of  the  bearing.  Strong 
cord,   or  Bshline,   wrapped   around  the 
spool,  turns  the  wire  socket  and  unscrews 
the  globe.— WUliam  Frcebury,  Buffalo, 
New  York. 


Platform  to  Avoid  Treading 
in  the  Garden 

To  form  a  platform,  by  means  of  which 
a  gardener  can  avoid  treading  on  the  soil, 
a  plank  can  be  rested  on  two  inverted 
flowerpots.  The  gardener  stands  at  work 
on  the  improvised  bridge,  moving  it  from 
place  to  place  as  required. 


Rubber  Shaving  Brush 

To  lisjhteti  his  traveling  kit,  a  tourist 
made  a  shaving  brush  out  of  a  10-cent 
rubber  sponge.  He  divided  it  across  the 
middle  w  i  t  h  a 
knife  and  used 
one  of  the  halves. 

^(lueezint,'  |)art  of 
the  material 
where  the  cut  had 
been  made  until  it 
was  n  a  r  r  o  w 
enough  to  form  a 
handle,  after 
which  he  wrapped 
it  tightly  with  fish 
cord.  The  other  end,  which  had  now  be- 
come heart-shaped,  made  a  convenient 
surface  for  applying  lather,  and  the  fish 
cord  wrapped  around  the  handle  kept  the 
material  inside  it  completely  rigid.  In 
addition  to  its  extreme  lightness,  the 
brush  had  the  advantage  of  being  thor- 
oughly sanitary  and  free  from  anthrax 
germs,  which  sometimes  infect  bristle 
brushes. 
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Folding  Bench  and  Tool  Box 


Time  consumed  in  carrying  tools  be- 
tween locker  and  bench,  when  simple  jobs 
are  being  done,  is  saved  ii  the  tool  box 


A  Bench  and  Locker  Combined  Reduce  the  Time 
Required  for  Traniportation  of  Toolt 

is  equipped  with  a  combination  bench  and 
door,  attached  by  hinges  to  the  bottom. 
Legs  are  placed  at  one  end  only,  as  the 
other  end  is  supported  by  the  box;  these 
will  be  strong  enough  if  made  of  2  by 
3-in.  lumber  and  fastened  by  small  hinges 
to  two  braces,  or  cleats,  which  run  the 
length  of  the  bench.  When  the  box  is 
closed,  the  legs  fold  up  against  it  and 
take  up  very  little  room. — Dale  R.  Van 
Horn,  Lincoln,  Neb. 


Aids  in  Photographing  Machinery 

The  advertising  value  of  half-tone  il- 
lustrations in  machinery  catalogs  depends 
so  much  on  the  expensive  retouching 
process  that  it  pays  at  times  to  lay  color 
on  the  machine  itself,  particularly  when 
it  is  too  large  to  be  moved  into  a  posi- 
tion where  the  lighting  will  guarantee  a 
good  negative.  Only  gray  paint  is  used, 
and  if  applied  in  varying  shades  it  gives 
complete  definition  to  surfaces  lying  in 
different  planes  which  would  otherwise 
Mend  on  reproduction,  yet  does  not  im- 
part an  illogical  appearance  to  the  shad- 
ows. The  color  should  be  laid  on  im- 
mediately before  the  plate  is  exposed,  so 
that  it  will  not  have  time  to  be  defaced 
by  finger  marks,  and  when  removed  im- 
mediately afterward,  it  gets  no  chance 
to  dry.  Instead  of  coating  the  surface^ 
the  outlines  may  be  strengthened  with 
chalk,  whitening  high  lights,  emphasiz- 
ing name  plates,  and  making  the  retouch- 
er's work  extremely  simple  or  absolutely 
needless.  On  very  large  machinery  the 
eminences  and  depressions  are  capable  of 
individual  illumination  with  incandes- 
cents,  but  the  lamps  must  be  carefully 


kept  out  of  the  field  of  view.  Even  with 
these  aids  to  clear  definition,  the  work 
should  be  done  when  the  sunlight  is 
strongest,  and  all  windows  behind  the 
subject  should  be  completely  screened. — 
Adapted  from  British  Journal  of  Pho- 
tography. 

Strength  of  Concrete  Increased 

by  Rodding' 

The  strength  of  concrete  is  much  ira- 
.  paired  if  entrapped  air  and  excess  water 
are  not  given  some  artificial  means  of 
escape  while  the  material  is  setting.  The 
process  called  "rodding"  is  the  most  ef- 
fective. An  iron  rod  worked  up  and  down 
in  the  mixture  makes  passages  which  pro- 
vide an  exit,  the  operation  being  repeated 
until  the  material  is  too  firm  to  permit  its 
continuation.  Experiments  have  been 
made  with  concrete  containing  about  six 
sacks  of  cement  per  cubic  yard  mixed  with 
about  10  per  cent  of  water,  and  the  result 
showed  an  increase  of  100  per  cent  in 
strength.  A  laboratory  test  was  also 
made,  showing  that,  after  seven  hours  of 
the  treatment,  specimens  of  concrete  de- 
veloped enough  strength  in  28  days  to 
resist  a  weight  of  4,644  lb.  per  square  inch, 
whereas  exactly  similar  specimens  of  the 
same  age,  which  had  not  been  rodded, 
could  not  resist  a  weight  of  more  than 
1,962  pounds.— Jack  Rodolph,  Austin, 
Texas. 


Testing  Repaired  Auto  Radiators 

A  dependable  test  of  a  repaired  auto- 
mobile radiator  can  be  made  by  using  part 
of  a  discarded  inner  tube  with  the  valve 


Air  is  Poaped  into  mn  Automobile  Radiator  InmtrMd 
in  Water,  and  Rising  Bubblei  Show 
the  Presence  of  Leaks 


Stem  attached.  Cut  a  circular  gasket  from 
another  part  of  the  tube,  place  it  under 
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the  radintor  cap  to  make  an  air-tight  joint, 
and  plug  the  overflow  pipe  securely  with 
a  small  bottle  cork.  Attach  the  tube  with 
hose  clips  to  the  itilet  and  outlet  nozj^les, 
lay  the  radiator  in  a  large  tub  of  water  so 
that  it  is  completely  covered,  and  inflate 
the  tuhe  sufficiently  to  cause  a  slight 
pressure  in  the  radiator  tubes,  but  not 
enoug-h  to  injure  them.  If  there  are  any 
leaks  in  the  tubes,  they  can  be  located'hy 
rising  bubbles,  as  the  air  has  no  other 
means  of  escaping  if  the  other  exits  have 
been  made  air-tight.  Marie  the  leaks  with 
chalk,  or  with  small  pieces  of  wire  twisted 
around  tbeni,  and,  after  soldering,  replace 
the  radiator  in  the  tub  for  another  test. 
One  or  two  repetitions  of  the  process  will 
be  sufficient  to  detect  all  the  leaks,  no 
matter  how  small. 


ends  of  the  hinges  have  a  hole  drilled  in 
the  center  to  take  a  long  Yz-in.  bolt.  The 


Paper  Clips  Fasten  Windows 
in  Auto  Tops 


Stitching  a  new  celluloid  window 
the  curtain  of  an  automobile  top  is  a  long 
and  tedious  job,  and  demands  the  serv- 
ices of  two  persons.  Their  labors  will  be 
much  reduced  if  they  use  ordinary  paper 
clips.  The  new  piece  of  celluloid  should 
be  cut  to  the  size  of  the  old,  and  the  edge 

slipped  into  the  slot 
between  the  curtain 
and  the  reinforcing 
l)order,  after  the  inner 
row  of  stitches  has 
been  removed.  Punch 
holes  with  a  pocket- 
knife  through  the  cel- 
luloid and  cloth,  and  pass  -the  clips 
throntrli  from  the  outside,  clinching  them 
on  the  inside.  The  heads  of  the  clips  are 
then  painted  with  enamel  of  the  same 
color  as  the  cloth. 


l'nt„  cLtr%<;HEO  ONtMC 


Self-Supporting  Ladder  Useful 
for  Picking  Fruit 

A  ladder  which  does  not  depend  on  the 
limbs  of  the  fruit  tree  for  support  will 
soon  save  its  small  cost  in  fruit  which 
would  otherwise  be  damaged  by  being 
bruised  or  shaken  off  through  the  use  of 
an  ordinary  ladder. 

The  device  is  made  from  a  common  lad- 
der of  appropriate  length,  by  the  addition 
of  two  mnged  legs.  These  are  provided 
with  sharpened  points  at  the  bottom 
(preferably  pieces  of  iron  screwed  on), 
and  the  feet  of  the  ladder  must  be  simi- 
larly sharpened.  A  pair  of  hinges  of  the 
type  shown  have  their  long  ends  screwed 
to  the  tipper  endt  of  the  legs,  and  the  butt 


The  Fruit-Picking  Ladder  is  Supported  Somewhat  Lik* 
a  Stepladder,  but  Has  Greater  Stability,  Ovrinf 
to  the  LtgB  Spreading  Apart  at  the  Bottom 

nuts  on  the  ends  of  this  bolt  must  be 
locked  by  riveting  or  some  other  means, 
so  that  they  will  not  come  off,  but  will 
still  allow  the  legs  to  he  folded  up  parallel 
with  the  ladder  w  hen  not  in  use. 

By  varying  the  position  of  the  legs,  one 
may  reach  any  part  of  a  fruit  tree,  espe- 
cially the  outer  ends  of  the  hi^^her 
branches,  which  are  difRcult  to  get'at  with 
ordinary  ladders. — George  E.  Walsh,  New 
York.  N.  Y. 


Chip  Catcher  on  Bit  Brace 


Among  a  car- 
penter's troubles 

may  be  counted 
the  annovance  of 
having  chips  and 
sawdust  fall  down 
upon  him  when 
using  a  brace  and 
hit  over  his  head. 
A  lamp  shade  at- 
t  ached  to  the 
brace  will  catch 
them,  and.  if  not 
too  large,  will  not 
prevent  the  car- 
penter from  see- 
ing how  his  work 
is  progressing. 
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Draftnnan'i  Powdct'Can  Holder 

If  the  cloth,  or  pad,  which  is  used  to  rub 
powder  on  the  surface  of  tracing  cloth,  is 
combined  with  the  powder  can,  the  two 

will  always  be 
f  o  u  n  d  together, 
and  this  will  elim- 
inate one  of  the 
small  inconven- 
iences well  known 
to  draftsmen  who 
work  in  large  de- 
j)  a  r  t  m  c  n  t  s  .  A 
wooden  block 
should  be  hoi- 
lowed  out  a  little 
to  make  it  ht  the 
convex  surface  of 
the  can.  An  elaborate  job  is  not  neces- 
sary, and  the  work  can  be  done  with  an 
ordinary  pocketknife.  Elastic  bands  have 
been  used  to  fasten  the  wood  to  the  can, 
but  as  the  latter  does  duty  as  a  handle,  it 
is  better  to  attach  wire,  or  cord,  to  wood 
screws,  or  nails,  driven  into  the  wood  on 
both  sides  of  the  can.  The  block  should 
then  be  padded  with  cloth  or  felt.  A 
blackboard  eraser,  already  padded,  makes 
an  excellent  block  on  which  to  mount  the 
can, — E.  A.  Van  Deusen,  Charlotte,  N.  C. 


-  iNDtCATOB 


Float  Indicates  Level  of  Storage- 
Cell  Electrolyte 

Filling  the  several  cells  of  his  storage 
battery  to  the  proper  level  with  distilled 
water  is  one  of  the  periodical  tasks  of  the 
motorist.  If  the  level  is  allowed  to  fall 
too  low,  serious  danger  to  the  plates  may 
result;  but  sometimes  the  motorist  may 
drive  many  days,  or  wrcks,  without  ap- 
preciably lowering  the  battery  level,  while 

again  a  long,  hard 
drive  in  one  day 
may  cause  consid- 
erable evapora- 
tion of  the  water. 
It  is  thus  advis- 
able to  inspect 
each  individual 
cell  quite  fre- 
quently. Ordina- 
rily, this  is  done  by 
removing  the  cap  of  each  cell  and  looking 
at  the  liquid  below.  The  procedure  takes 
some  time,  and  is  rendered  unnecessary 
by  the  device  illustrated.  This  is  merely 
a  float,  made  of  a  flat  piece  of  cork,  with 
a^  rod  running  upward,  consisting  of  a 
piece  of  small-diameter  graphite,  taken 
from  a  hard  lead  pencil.    This  runs  up 


CO«K  FLOAT 


CLtCTpOcrTE 
IXVtL 


through  the  vent  hole  in  the  cell  cap. 
When  cut  off  to  the  proper  length,  the 
stems  of  graphite  will  form  indicators  to 
show  whether  the  battery  cells  are  in  need 
of  more  water.  A  good  way  is  to  adjust 
the  length  of  the  stems  so  that  when  the 
float  is  resting  on  the  plates,  the  top  of 
the  indicator  will  be  flush  with  the  sur- 
face of  the  cell  cap.  Then  notice  the 
height  of  the  indicator  exposed  when  the 
battery  cell  is  full,  and  the  state  of  the 
cell  can  afterward  be  judged  by  a  glance 
at  the  indicator. — Leon  A.  Haloin,  Den- 
ver, Col. 


Levers  Replace  Nuts  on  Lathe 

The  time  required  to  loosen  and  tighten 
various  nuts  and  hand  screws  on  a  lathe 
amounts  to  a  considerable  total.  Some  of 
this  can  be  saved 
on  wood-turning 
lathes  and  speed 
lathes  by  using 
cam  tighteners, 
where  practicable, 
instead  of  screws. 
In  the  illustration, 
the  lathe  rest  is 
clamped  tightly 
by  i)ushing  down 
on  the  cam  lever 
at  the  bottom, 
and  is  quickly 
loosened  by  pulling  forward  and  up  on 
the  cam  lever.  The  eccentricity  of  the 
pivot  hole  in  the  cam  is  exaggerated  in 
the  drawing,  to  make  clear  the  working  of 
the  cam  lever. — T.  J.  Hubbard,  Mendota. 
Illinois. 


Dreninc  for  Auto  Tops 

Automobile   tops   made   of  artificial 

leather  are  apt  to  crack,  if  the  castor  oil 
used  for  flexibility  dries  out  of  the  com- 
position. The  result  is  a  leaky  top,  and 
some  of  the  varnish  gums  on  the  market 
do  not  always  make  the  repair  job  a  per- 
manent one.  A  reliable  preparation  is 
made  as  follows:  Mix  V/2  oz.  of  castor  oil 
with  gal.  of  solvent  made  of  equal  parts 
of  amyl  acetate  and  denatured  alcohol: 
dissolve  in  this  4  oz.  of  colorless  trans- 
parent-celluloid clippings.  If  the  top  is 
to  be  colored  black,  add  aniline  dye  solu- 
ble in  alcohol.  The  celluloid  clippings  can 
be  obtained  at  any  automobile-repair 
shop,  where  this  waste  accumulates.  A 
reasonable  degree  of  caution  must  be  ex- 
ercised in  handling  the  chemicals,  as  thtj 
are  highly  inflammable. 
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Foldng  Sole  Converted  into  Squaie 

The  workman  who  wishes  to  carry 

with  him  a  tool  that  can  be  converted  at 
short  notice  into  a  square,  has  only  to 
fit  into  his  folding  rule  a  piece  of  wire, 
bent  to  a  right  angle  at  the  ends.  Two 

holes  are  made  in 
the  rule  to  take 
.tbe  ends  of  the 
wire,  and  these 
must,  of  course, 
be  located  quite 
accurately,  i  n 
order  to  form  a 
useful  square.  A 
good  way  of  do- 
""^  ing  this  is  to  lay 
the  nile,  opened  to  a  right  angle,  within 
the  angle  of  a  carj)enter's  square;  lay  the 
wire  on  the  rule,  and  strike  both  eiids  a 
few  taps  with  a  hammer,  thus  marking 
the  points  on  the  wood  where  holes 
should  be  drilled.  After  these  holes  are 
made,  the  accuracy  of  the  right  angle 
thonld  again  be  tested  by  fitting  it  agamst 
the  steel  square,  and  any  error  may  be 
corrected  by  carefully  bending  the  wire. 
One  end  of  the  wire  may  oe  attached 
permanently  to  the  rule,  or  the  wire  may 
he  taken  off  and  carried  in  the  pocket 
beside  the  ruIe.~D.  J.  McKean,  Alameda, 
California. 


Wood-Taming  Tool  for  Lathe 

It  is  occasionally  necessary  to  turn  up 

a  piece  of  wood  in  the  metal-workinp  or 
engine  lathe.  This  can  be  done  quite 
satisfactorily  if  the  lathe  is  pnt  on  one 
of  its  higher  speeds  and  a  special  tool  is 

used  in  the  tool 
post,  ground  as 
shown  in  the 
sketch.  The  tool 
should  be  set  so 
that  about  the 
middle  of  the 
slanting  cutting 
edge  is  level  wira 
the  center  line  of 
the  spindle.  It  is 
fed  in  the  direc> 
tion  indicated  by 
the  arrow.  The 
tool  is  designed 
for  ordinary  soft  and  fairly  hard  woods; 
bnt  when  working  with  extremely  hard 
varieties,  such  as  ebony,  lignum  vit;e,  and 
similar  materials,  a  tool  more  like  a  metal- 
cuttingr  tool  should  be  used  in  order  to 
insure  the  best  results. 


Sheet. Metal  Joined  ifvitfaout  Rivets 

For  joining  sheet  metal  together,  false 

rivets,  made  by  simply  pinching  the  seam 
into  a  distorted  form  at  certain  spots,  can 
take  the  place  of 
some  of  the  ac- 
tual rivets  which 
would  otherwise 
be  necessary.  A 
tool  for  doing  this 
false  riveting  is 
readily  made  from 
a  common  bolt 
cutter,  by  welding 
onto  the  jaws  a 
small  punch  and 
drawing  die. 
With  this  tool,  the  seam  is  pinched  at  in- 
tervals,  drawing  the  metal  out  to  what 
looks,  from  one  side,  like  a  round  rivet 
head. — B.  W.  Butler,  Truman,  Minn. 


A  Wire  Hoe  for  Garden  Use 

The  delicate 
work  necessary  in 

cultivating  vege- 
tables is  done  bet- 
ter by  substitut- 
ing for  the  hoe  a 
small,  lig:ht  tool 
which  can  be  used 
with  one  hand. 
The  triangular 
head  is  made  of 
heavy  wire,  and  a 
stick  of  any  con- 
venient length 
serves  as  a  handle 
for  the  tool. 


Finn  Fattening  for  Dtmper  Shaft 

A  damper,  which  had  worked  loose  on 
its  square  shaft,  was  mounted,  instead,  on 
a  round  shaft  bent  to  an  S-shape,  which 
held  it  much  bet- 
ter than  the 
square  one  had 
done.  The  dis- 
tance AB  on  the 
shaft  must  he 
made  less  than  the 
distance  between 
the  two  straps  on 
the  damper,  so  that  the  shaft  can  be  in- 
serted under  strap  B,  then  pushed  for- 
ward under  strap  A,  and  finally  fastened 
with  a  cotter  pin  set  through  a  small  hole 
previously  drilled  through  end  A. 
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Cultivatiiig  Ctomd  around  a  Tree 

Fruit  trees  thrive  better  if  gnss  is  pre- 
\ciited  from  growing  around  them  and 
tlrau  ing  nourishment  from  the  soil.  The 
owner  of  an  orchard  had  so  many  trees 
that  the  labor  of  cultivating  tne  soil 

around  each  of 
them  took  up  too 
nittch  of  his  time; 
and  accordingly 
he  constructed  a 
tool  which  en- 
abled him  to  rake 
the  earth  on  all 
sides  of  the  trunk 
with  one  move- 
ment of  the  hand. 
Thin  boards  with 
heavy  nails  driven 
through  them 
were  so  contrived 
that  when  two  of 
them  were  hooked 
together  they  formed  a  rectangular  har- 
row completely  inclosing  the  trunk. 
Handles  fixed  at  opposite  comers  enable 
the  entire  work  to  be  done  without 
stooping,  or  two  men  to  handle  the  tool, 
thus  securing  greater  speed^A*  S» 
Thomas,  Amherstburg,  Ont,  Can. 


Push-Button  Reverring  Switch 

An  interestinj^  type  of  reversing  switch, 
or  key,  is  applicable  wherever  a  circuit 
is  to  be  closed  only  during  a  short  inter* 
\  al.  but  must  be  closed  in  opposite  direc- 
tions. Such  a  case  would  be  where  a 
motor  is  used  for  raising  and  lowering  a 
curtain,  or  moving  any  object  back  and 
forth.  Normally,  both  springs  are  in  con- 
tact with  the 
bridge  which 
passes  over  them, 
and  to  which  one 
of  the  connections 
is  made.  Either 
spring,  when  de- 
pressed, breaks 
contact  with  the 
bridge  and  makes 
contact  with  the 
bar  below  it,  to 
which  is  con- 
nected the  other 
wire  from  the 
battery,  or  power 
mains.  The  two 
springs  are  connected  to  the  motor,  or 
other  device  to  be  operated.  It  will  be 
.noted  that  pressing  the  button  to  the 


left  closes  the  circuit  in  one  direction 
through  the  motor,  and  pressing  the  one 
at  the  right  closes  it  in  the  other  direc* 
tion.  There  is  no  possibility  of  a  short 
circuit,  since,  if  both  buttons  should  be 
pressed  at  the  same  time,  the  circuit  re- 
mains broken.— Tho«.  W.  Benson,  Phila- 
delphia, Pa. 

A  Screwdriver  witfi  Spring  Grip 

Soldering  a 
small,  flat,  phos- 
phor  -  bronze 
spring  to  a  screw- 
driver blade,  as 
shown,  produces  a 
tool  which  will 
hold  the  screw 
firmly  for  starting. 


Countersinking  Special  Shi^tea 
with  a  Twist  Drill 

For    countersinking  irregular-shaped 
holes  in  metals,  it  is  often  thought  neceSr. 
sary  to  make  quite  expensive .  , 
tools.    This  work  can,  how- 
ever, be  done  with  an  ordi- 
nary twist  drill.    Grind  both 
Hps  to  the  level  or  curve  de- 
sired; then  grind  the  cutting 
edge  off  one  lip,  so  that  it 
cannot  cut.    This  dnlled  lip 
will  ride  around  in  the  hole 
without  cutting,  and  will 
steady  the  other  Hp  so  that  it 
will  cut  smoothly  and  without 
chattering.    A  countersink  of 
almost  any  shape  can  thus  be  made  at  a 
very  smaU  expense. 


13  C  J 


Coupling  for  Sewing-Machine  Belts 

The  weakest  part  of  a  sewing-machine 
belt  is  the  joint  made  by  the  wire  staple. 
The  metal  is  generally  so  thin  that  it  acts 
like  a  cutting  edge,  and 
eventually  tears  the 
leather.  After  it  has  been 
repaired  once  or  twice  in 
the  usual  way  the  belt 
becomes  too  taut  to  be 
of  further  use.  but  if  a 
joint  is  made  with  a  coil 
spring  the  same  belt  may 
be  used  indefinitely,  since 
an  elastic  coupling  will 
not  subject  the  material 
at  the  hole  to  so  great  a  strain  as  a  rigid 
link.  ^Tany  repairs  can  be  made  before 
discarding  the  belt,  as  repeated  lengthen* 
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wg  01  the  spring  compensates  for  re- 
flected shortening  of  the  leather.  The 
4pniig  M«st,  of  course,  be  of  the  suae 
<liameter  as  the  belt.~Joiin  P.  RohmMii, 
Santa  Fc,  N.  Mcx. 


Haadie  for  Cmacfm^  Mat  Pott 


Old  Auto  Horn  Locates  Knocks 

The  sketch  shows  a  qnickly  contrived 
instmnKnt  for  locatmg  knocks  in  anto- 
engines.   A  fhscaffdcd  ftOtioiiiQliile 

bom.  a  1-in.  machine  screw,  and  a  piece 
of  metal  tubing,  2  ft.  long,  are  all  the 
materials  required.  Everything  is  re- 
moved from  the  horn  except  the  bell. 

the  diaphragm, 
and  the  diaphragm 
mounting.  The  1- 
in.  machine  screw 
is  then  soldered  to 
the  center  of  the 
back  of  the  dia- 
phragm. One  end 
«f  the  tuhm^  is  threaded  to  fit  onto  this 
screw.  By  placing  the  bom  to  the  ear, 
and  the  end  of  the  tabe  on  various  parts 
of  the  motor  while  it  is  running,  the 
knocking  can  be  easily  and  quickly  lo- 
cated.— Ernest  G.  Roesch,  Chicago,  111. 


SPY.  or 


A  Kitchen-Knife  Holder 

Kitchen  knives  which  are  thrown  loose 
in  a  drawer,  besides  being  hard  to  End 
when  wanted,  are  sure  to  take  up  too 
much  room,  and  also  likely  to  get  their 
edges  nicked  by  contact  with  each  other. 
A  very  simple  method  of  keeping  them  in 
order  is  to  bend  a  piece  of  sheet  aluminum 
to  the  shape  shown  in  the  sketch,  saw  a 
Atl  for  each  kaife*  and  tack  the  alumiaum 
to  the  bottom  of  the  kitchen  drawer. 

It  take.s  scarcely 
any  longer  time  to 
lay  the  knives  in 
order  in  tWs  rack 
than  it  would  to 
throw  them  loose 
in  the  drawer,  and 
their  edges  are 
thus  protected 
from  coming  in 
contact  with  any  iron  or  steel.  Sufficient 
space  should  be  left  between  the  slots  so 
that  the  knives  can  be  seen  and  the  proper 
one  selected,  when  wanted.  If  only  a  part 
of  the  'drawer  is  to  be  utilized  for  the 
knkrtM,  m  wooden  ail  should  be  placed  so 
as. to  divide  off  the  space  intended  for 
them,  and  kecf>  separate  the  articles  kept 
in  fhe  oihtr  part  of  the  drawer. 


Several  paint  pots  can  be  carried  with 
one  hand  if  they  are  fnmg  in  a  row  on  a 
rod.  The  hooks  ~ 
which  support 

them  arc  movable, 
and  are  held  by 
setscrews  at  any 
position  desired. 
If.  therefore,  the 
pots  all  contain 
different  quanti> 
ties  of  paint,  the  _ 
carrier  can  be  kept  in  equilibrium  by  mov- 
ing the  pots  nearer  to  or  farther  from  the 
handle.  This  is  a  simple  applioition  of 
the  principle  of  the  lever.— James  E. 
NoUe,  Kingston,  Ont^  Can. 


Socket  HoMt  Bolta  itma  Taming 

A  very  small,  but  handy,  tool  in  the 
auto-repair  shop  is  a  piece  of  sheet  steel, 
cut  to  the  shape  indicated  in  the  sketch. 
It  is  used  as  a  wrench  to  hold  the  nut, 
or  head,  at  one  end  of  a  bolt,  while  the 
other  end  is  loosened  or 
tightened.  The  advantage 
of  the  small  piece^  over  an 
ordinary  wrench  is  that  it 
will  fit  into  many  places 
where  the  ordinary  solid 
wrench  would  not,  and 
where  perhaps  the  services  of  another 
man  would  be  required  to  hold  a  socket 
wrench. '  Carbon  steel,  tempered  low,  is 
the  best  material  for  such  sockets. — D.  F. 
Healey,  Holyoke,  Mass. 


Hole  in  Rim  Helps  Remove  Tires 

In  warm  weather  an  automobile  tire 
is  apt  to  stick  to  the  rim  of  the  wheel, 
which  makes  difficult  to  remove.  This 
trotihic  can  be  avoided  by  making  holes 
m  the  rim  large 
enough  to  admit 
the  tire  tool, 
which  is  thrust 
through  the  hole 
and  dislodges  the 
tire.  Each  aper- 
ture is  made  by 
drilling  small 
holes  side  by  side 
and  joining  them 
together  with  a 
file.  If  the  apertures  arc  made  about  a 
foot  apartj  the  rim  will  not  be  weakened 
enougn  to  cause  danger. 
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Garage  Lighted  by  Auto  HeadUghts 


In  a  garage  not  otherwise  provided 
vith  electric  lights,  the  headlights  of  tht- 
car  can  be  made  to  throw  light  upon  the 


By  Means  of  Mirrors  Properly  Placed,  the  Head> 
llfhU«f  the  Car  Throw  a  Powerfal  Uilik 

on  the  Engine 


engine.  Two  mirrors  are  installed  per- 
manently in  the  garage,  in  the  positions 
indicated  in  the  diagram.  The  angles  at 
which  these  mirrors  are  fastened,  and  the 
position  of  the  upper  one,  must  be  deter- 
mined by  experiment,  and  the  car  must, 
of  course,  be  stopped  in  the  same  place 
each  time  when  the  engine  is  to  be  il- 
Ittoiinated  by  this  method.  The  stray 
rays  of  light  will  ordinarily  illuminate 
the  whole  garage  sufficiently  for  light- 
ing the  way  when  starting  out  or  return- 
ing from  a  trip  in  the  dark. — C.  D.  Zellar, 
Oak  Park,  lU. 

Burlap  Used  on  Poultry-House 
Nests  and  Roosts 

By  covering  the  fronts  of  poultry  nests 

with  burlap  curtains,  the  tiests  are  made 
dark,  and  therefore  more  attractive  to 
the  hens.  They  are  also  a  protection 
against  egg-eating,  since  the  hens  will 
not  eat  eggs  lying  in  darkened  nests.  If 
they  alrca<yjr  have  the  habit,  they  can  be 
broken  of  it  by  providing  the  nests  with 
the  burlap  curtains.  These  curtains 
should  fall  to  within  3  in.  of  the  bottom 
of  the  nests,  and  each  should  have  a  V- 
shaped  piece.  4  by  .S  in.  in  size,  cut  OUt 
for  air,  and  a  small  amount  of  light. 

For  nests  used  by  sitting  hens,  the  cur- 
tain should  he  made  to  cover  the  whole 
nest,  a  diamond-shaped  piece  being  cut 
out  for  air  and  light.  The  curtains 
should  be  fa.stened  with  hooks,  so  that 
the  hen  may  be  released  twice  a  day  for 
food,  water,  and  exercise. 


Hens  may  be  kept  from  roosting  in  the 
entrances  of  nests  by  tacking  a  narrow 
strip  of  burlap  across  the  nont.  This 
provides  a  support  which  is  too  unstable 
for  the  hens  to  roost  on.  The  nest  is 
thus  kept  much  cleaner,  and  the  hens 
broken  of  their  bad  habit. 

Roosting  on  the  top  of  nests  may  be 
Stopped  by  tacking  burlap  to  the  wall  ot 
the  house  and  to  the  front  edge  of  the. 
nests,  makinij  a  slanting  roof  upon  which 
it  is  impossible  to  roost. — J.  T.  Bartlett, 
Ft.  Collins,  Col. 


Protecting  a  Fence  from  Bulls 

A  vicious  bull  can  do  so  much  damage 
to  farm  fences  by  continually  charging 
them  that  it  is  worth  while  to  use  some 
method  of  reinforeement.  Set  a  row  of 
posts,  3  ft.  apart,  about  4  ft.  from  the 
fence,  to  break  the  shock  of  the  bull's 
char^.  The  posts,  which  can  be  taken 
from  old  fences,  cost  very  little,  and  afe 
an  economical  alternative  to  the  expense 
of  building  a  new  fence.  •      I  :.' 


A  Caliper  Distance  Gauge  . 

A  handy  tool  in  the  shop  is  a  pair  of 

inside  calipers,  with  one  leg  reversed  as 
shown.  One  leg  should  have  the  end 
bent  slightly  upward  and  the  other  leg 
have  the  end  bent  slightly  downward.  It 
gives  the  advantage  of  being  able  to  make 
caliper  measurements  when  machining 
one  surface  a  certain  distance  from  an- 
other surface,  either  on  flat  or  round 
work;  it  is  useful  for  assembling  a  fin- 
ished part  a  given  distance  from  an  edge^ 


An  lulde  Caliper  with  Both  Legs  Turned  the  Sai 
Way  Forms  a  Handy  Gauge  for  Maoy  Job* 


undercutting  surfaces  or  holes,  measur- 
ing V-slots,  and  setting  adjustable  stops. 
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In  all  these  and  many  other  cases,  some 
of  which  are  shown,  the  mechanic  has 
the  advantage  of  "feel"  as  against  scale 
measurements. 


Punch  and  Die  for  Flaring 
Gasoline  Tubing 

For  the  couplings  used  with  small  brass 
and  copper  tubing  in  automobiles,  it  is 
usually  necessary  to  form,  on  the  ends 
of  the  tubes  to  be  joined,  either  a  flare, 
or  a  right-angle  flange,  as  illustrated.  A 
punch  and  die  for  doing  this  quickly  by 
hand  is  not  difficult  to  make.  Two  steel 
blocks  are  fitted  together  so  as  to  slide 
on  dowel  pins,  and  a  hole  is  drilled  half 
in  one  block  and  half  in  the  other,  the 
same  size  as  the  tubing.  The  faces  of 
the  two  blocks  are  then  ground  off 
slightly  so  that,  when  the  blocks  are  fitted 
together  and  placed  in  a  vise,  they  will 

frip  the  tubing 
rmly.  One  end 
of  this  die  is 
countersunk  to  a 
60°  angle,  as 
shown  in  the  sec- 
tional view.  The 
other  end  is  coun- 
terbored  square. 
In  using  the  die, 
first  set  it  in  the 
vise  with  the  60° 
side  up,  and  clamp  the  tubing  so  that  it 
projects  from  the  die  about  Me  in.  Insert 
a  common  60°  center  punch,  and  one  or 
two  well-adjusted  blows  with  a  hammer 
will  produce  the  flare.  If  the  right-angle 
flange  is  required,  reverse  the  die  on  the 
tube,  and  drive  in  the  special  punch 
shown.  This  punch,  like  the  die,  will  fit 
only  one  diameter  and  thickness  of  the 
tubing,  but  where  there  is  a  great  deal 
of  this  work  to  be  done  with  one  size  of 
tubing,  the  use  of  the  punch  and  die  may 
save  much  tipie.  If  durability  is  wanted, 
the  parts  should  be  made  of  tool  steel 
and  hardened. 


-PUNCH 


Die 


Tool  for  Fastening  Poultry  Netting 
with  Staples 

Anyone  who  has  fenced  a  chicken  yard 
has  felt  the  need  of  an  extra  pair  of  hands. 
The  staples  must  be  held  in  position  while 
they  are  being  hammered  into  the  posts, 
and  at  the  same  time  the  netting  must  be 
held  taut.  With  a  long  bolt  and  a  nut, 
a  tool  can  be  made  which  enables  one 
hand  to  hold  the  staple  and  stretch  the 
netting,  while  the  other  hand  is  free  to  use 


the  hammer.  A  %«-in.  bolt,  about  7  in, 
long,  will  suit  the  purpose.  Run  the  nut 
on  as  far  as  it  will  go,  saw  the  threaded 


A  Slotted  Bolt  for  Holdinc  Staples  Saves  the  Hands 

of  a  Fence  Builder  from  Injury 

end  off  with  a  hacksaw  close  to  the  nut, 
and  remove  the  nut.  Cut  a  slot  in  the 
threaded  end  of  the  bolt,  making  it  suffi- 
ciently deep  and  wide  to  hold  a  staple, 
after  which  replace  the  nut.  The  tool  can 
now  be  used  to  hold  the  points  of  the 
staple  against  the  post,  and  also  to  keep 
the  netting  taut,  while  blows  from  a 
hammer  upon  the  head  of  the  bolt  drive 
the  staple  home. — M.  L.  Lowrey,  Liver- 
more,  Calif. 


Mounting  Legs  on  Shop  Trestles 

Many  shop  trestles  are  built  with  legs 
attached  as  shown  at  the  left.  When  a 
heavy  weight  comes  on  the  trestle,  the 
whole  strain  comes  on  the  nails,  and  they 
are  likely  to  loosen.  If  the  legs  are  set 
in  as  shown  at  the  right,  the  trestle  will 


The  Method  of  Attaching  Legs  as  at  the  Right  Results 
in  Greater  Strength  of  the  Trestle,  and  Is 
Scarcely  More  Difficult  to  Carry  Out 

sustain  a  considerably  greater  weight 
without  danger  of  being  crushed. — E.  K. 
Wehry,  Cedar  Rapids,  la. 
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Jacks  for  Replacing  Truck  Wheels 

Time  and  labor  are  saved  in  a  motor- 
truck repair  shop  by  mounting  two  jacks 
on  a  traveling  platform  when  heavy  truck 


A  Movable   Platform  and  a    Pair    of  Jack*  Make 
Truck  Wheels  Eaiy  to  Handle 

wheels  are  being  replaced.  Without  ef- 
fort, one  man  does  a  job  which,  under 
usual  conditions,  calls  for  three — two  to 
lift  the  wheel  and  one  to  steady  it.  The 
platform  is  made  by  mounting  two  wood- 
en bases  on  casters  and  connecting  them 
hy  a  yoke,  or  wooden  link,  which  makes 
a  sliding  fit  in  the  bases  supporting  the 
jacks.  This  makes  it  possible  to  change 
the  distance  bctwen  the  bases  and  to  use 
them  for  a  variety  of  operations.  Greater 
stability  is  obtained  by  making  the  basc^ 
wide  enough  to  give  abundant  space  be- 
tween the  casters.  The  jacks  can  be  re- 
moved by  sliding  them  out.  and  used  for 
other  purposes. — John  G.  Pope,  Worces- 
ter. Mass. 


Growing  Giant  Fruits 

A  remarkable  way  of  securing  giant 
apples  and  pears  is  to  treat  them  with  a 
solution  of  24  grains  of  iron  sulphate,  to 
1  pt.  of  water.  It  has  been  known  for 
some  time  that  the  washing  of  leaves 
with  such  a  solution  enables  them  to  ab- 
sorb sap  more  freely.  Recently  the  plan 
has  been  adopted  in  the  case  of  the  fruits, 
with  astonishing  results.  Three  applica- 
tions were  made  in  all.  The  first  wash- 
ing was  when  the  fruits  were  about  three- 
quarters  grown;  the  second  a  month  later, 
and  the  third  when  the  specimens  were 
almost  fully  developed.  The  solution 
was  sprayed  or  washed  over  the  fruits, 
either  process  appearing  to  be  entirely 
satisfactory.    The  application  was  made 


in  the  evening  when  there  was  no  likeli- 
hood of  the  sun  striking  the  fruit  for 
some  hours.  The  fruits  showed  wonder- 
ful speeding  up  of  growth  after  the  first 
washing.  In  some  cases,  it  was  estimated 
that  the  rate  of  development  was  twice 
as  fast  as  that  of  the  untreated  specimens. 
In  the  end,  the  fruit  was  larger  and  bet- 
ter in  all  ways.  It  was  easy  to  discern 
from  a  considerable  distance  the  dilTcr- 
cnce  between  the  treated  and  the  un- 
treated fruits. — S.  Leonard,  Bastin, 
Bournemouth,  Eng. 


'  File  Cleaner  Made  from  Rod 

For  cleaning  lead,  or  solder,  from  file 
teeth,  a  piece  of  square  copper,  or  soft- 
iron,  rod  is  a  handy  tool.  Cut  the  ends  off 
square,  and  push  the  edge  over  the  teeth 
in  the  same  way  as  commonly  done  with 
a  pine  stick.  Some  pressure  is  necessary, 
to  imbed  the  teeth  in  the  edge  of  the  rod. 
The  eight  edges  of  the  two  ends  can 
be  used  for  teeth  of  various  degrees^  of 
coarseness. 


Truck  Bumpers  from  Auto  Springs 

Discarded  36-in.  spring  leaves  were 
used  in  the  construction  of  homemade 
bumpers  to  protect  a  fleet  of  coal  trucks. 
Two  pairs  of  leaves,  bolted,  as  shown,  to 
the  front  cross  member  of  each  truck, 
supported  a  wooden  beam,  5  ft.  long.  12 
in.  wide,  and  2V2  in-  thick,  which  received 
the  impact  of  any  object  that  collided 
with  the  truck.  The  leaves  were  heated 
and  bent  into  shape,  after  which  the  ends 


At  a  Cost  of  Three  or  Pour  Dollars  Old  Automobile 
Sprinfi  are  Made  into  Bumpers 

were  drilled,  with  the  holes' at  the  ends  of 
each  pair  corresponding.  They  were  then 
retempered  and  installed  on  the  truck  in 
the  position  indicated. 
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A  High -Grade  Miniature  Camera 

By  G.  R.  WATSON 


A  S  a  newspaper  photographer,  working 
under  all  conditions,  I  have  often  felt 
the  need  of  a  small  camera  which  can  be 
carried  in  the  pocket,  and  which  will 
take  a  picture,  about  1%  by  2%  in., 
focused  with  microscopic  sharp- 
ness, so  that  it  can  be  enlarged  t 
a  size  suitable  for  reproduc- 
tion in  the  newspa- 
per. Such  a  cam- 
era is  particular 
ly  handy  for 
such  purposes 
as  making  a 
photograph,  at 
close  range,  of 
a  person  in  a 
crowd,  or  photo 
graphing  a  witness 
in  a  court  room.  The 
fact  that  good,  clear 
enlargements  can  be 
made  from 


other  to  be  screwed  onto  the  shutter.  The 
lens  was  provided  with  a  focusing  mount, 
with  the  scale  of  distances  marked  on  it. 
I  then  made  a  small  film-pack  adapt- 
er, which  fastens  on  the  back  of  the 
shutter.  Plate  holders  can 
be  used  instead,  if  de- 
sired, and  grooves,  for 
the  holders  to  slide 
in,  would  then  be 
made  on  the 
back  of  the 
shutter,  the 
back  being  first 
covered  with 
felt  or  plush,  to 
make  it  light- 
tight.  Prefer- 
ring, however, 
to  use  film 
packs,  I  made 
a  pack  holder 
of  brass  —  a 
little  tray-like 


With 
a  Motion- 
Picture  Lens, 
Working  at  F3.5,  and 


very  small  wontm  atraoana 

negatives  is  ap-  ,  RoU«r.Blind  Shutter.  Giving  Speeds  up  to  On^-Hind*re'd\h  Second!  d  C  V  i  C  C  that 

parent      from  or  Patter,  This  Little  Camera  Makes  Pictures  of  Such  Accirracy  scrCWS   On  be 

t  he     COnsidera-  ''^**  "^^^^             Greatly  Enlarged  without  Loss  of  Sharpness 

tion  of  motion-picture  films,  where  a  neg 


hind 


ative,  %  in.  by  1  in.,  is  enlarged  on  the 
screen  to  perhaps  12  by  14  ft.,  with  little 
sacrifice  of  definition,  and  with  great 
depth  of  field.  Remembering  this,  I  de- 
cided to  make  a  small  camera  which 
would  take  high-quality  negatives,  so  as 
to  permit  reasonable  enlargement  without 
the  loss  of  clearness. 

The  first  requirement  for  such  a  cam- 
era is  a  fast  lens  of  good  quality,  since  the 
exposures  must  be  very  short,  in  order  to 
preserve  accurate  definition.    The  focal 
length  of  the  lens  must,  of  course,  be 
short,  so  that  the  entire  camera  will  be 
of  pocket  size.  With  it  a  very  fast  shutter 
must  be  used.   These  requirements  I  met 
by  using  a  motion-picture  lens  of  3-in. 
focal  length,  capable  of  a  speed  of  F  3.5, 
together  with  an  old  focal-plane  shutter. 
I  made  a  collar,  or  jacket,  of  brass,  about 
2^  in.  long,  with  a  flange  on  both  ends; 
•  tbe  lens  to  screw  into  one  end,  and  the 


the  shut- 
ter, with  one  end  left  open  in  order  to 
admit  the  film  pack,  and  furnished  with 
springs  on  the  inside  to  hold  the  film  pack 
tight  against  the  plush-covered  back  of 
the  camera  or  shutter.  Two  other  springs 
on  the  side  of  the  film-pack  holder  slip 
over  the  film  pack  when  it  is  inserted, 
and  hold  it  in  position.  The  lens  is  sup- 
plied with  a  cap  which  must  be  put  over 
it  between  exposures,  to  keep  out  the  light 
while  rewinding  the  shutter. 

It  is  very  important  that  the  lens  be 
properly  adjusted  so  that  the  distances  on 
its  focusing  scale  will  be  correct,  since 
an  error  of  a  small  fraction  of  an  inch  in 
a  lens  of  such  short  focal  length  will  make 
a  big  difference  in  the  sharpness  of  the 
image.  To  make  this  adjustment,  put  in 
a  ground  glass  in  the  exact  position  which 
will  be  occupied  by  the  film  or  plate,  and 
adjust  the  lens  to  its  proper  position,  after 
which  it  must  be  fastened  securely.  If  an 
error  has  been  made  in  this  adjustment, 

143 


Digitized  by  Googlcjj 


144 


POPULAR  MECHANICS 


it  will  be  apparent  from  the  first  few  pic- 
tures taken,  and  can  then  be  corrected. 

The  advantage  of  the  short-focus  lens, 
besides  the  possibility  of  carrying  the 
camera  in  the  pocket,  lies  in  the  greater 
depth  of  field  which  it  gives.  In  other 
words,  the  shorter  the  focus,  the  nearer 
universal  is  the  lens.  It  does  not.  how- 
ever, do  to  have  the  focal  length  too  short, 
as  the  distortion  in  perspective  may  then 
be  too  great.    In  my  experience,  the  3-in. 


lens  is  ideal  for  this  type  of  camera. 
With  this  outfit,  a  good-sized  head  and 
shoulders  can  be  taken  at  a  distance  of 
3  ft.  Flash-light  exposures  can  be  made 
with  a  very  small  charge  of  powder,  owing 
to  the  large  aperture  of  the  lens.  I  have 
used  the  camera  for  professional  work  on 
.  a  large-city  daily  newspaper,  and  have 
made  many  pictures  with  it  which  would 
have  been  impossible  to  take  with  a  large 
camera. 


Ash  Chute  Saves  Steps 

in  the  Kitchen 

To  empty  ashes  from  the  cookstove. 
the  housewife  is  obliged  to  make  many 


A  Pipe  Leading  from  the  Cookstove  to  the  Ash  Can 
Lightena  a  Houacwife's  Labor 

trips  from  the  hot  kitchen  to  the  cold 
cellar,  and  in  her  overheated  condition 
she  runs  the  risk  of  taking  a  chill,  besides 
losing  time  and  energy  in  needless  jour- 
neys. To  prevent  this,  a  metal  chute  can 
be  made  leading  from  the  kitchen  floor 
to  the  ash  can  in  the  cellar.  Cut  a  hole. 
7  in.  square,  in  the  f^oor  in  front  of  the 
stove,  and  nail  strips  of  wood  to  the  low- 
er side  of  the  flooring  to  support  the 
cover  which  hides  the  hole  when  not  in 
use.  Cut  a  piece  of  10-in.  heater  pipe, 
long  enough  to  reach  from  the  cellar  ceil- 
ing to  a  distance  of  2  ft.  from  the  top  of 


the  ash  can.  Make  four  slits,  I  in.  deep, 
in  the  upper  end  of  it,  and  bend  the  metal 
over  so  as  to  make  four  flanges  for  fas- 
tening the  pipe  to  the  cellar  ceiling. 
Make  a  galvanizcd-iron  lid  for  the  ash 
can,  flat  or  conical  in  shape,  preferably 
the  latter,  and  connect  it  with  the  chute 
by  a  piece  of  piping,  lOV^  in.  in  diameter, 
so  that  the  chute  may  be  a  sliding  fit  in- 
side it.  This  connecting  pipe  will  be  made 
solid  with  the  lid  of  the  ash  can  and  will 
enter  it  through  a  hole  in  the  top.  This 
makes  it  possible  to  raise  the  lid  when- 
ever the  can  needs  emptying,  and  to  hold 
it  up  as  long  as  necessary  by  thrusting 
a  nail  through  two  corresponding  holes 
punched  in  the  chute  and  connecting 
pipe.— Joe  \'.  Romig,  AUentown,' Pa. 


Breeze  from  Basement  Cools 
Home  or  Office 

A  large  bank  office  in  an  eastern  city 
was  kept  cool  and  airy  all  summer  with- 
out the  annoyance  of  noisy  fans.  The 
means  u.sed  was  a  2-ft.  motor-driven 
blower,  placed  in  the  basement  and  hav- 
ing suitable  air  ducts  leading  to  various 
parts  of  the  banking  rooms.  The  blower 
was  driven  by  a  5-hp.  electric  motor,  and 
the  air  conducted  to  the  floor  above  by 
means  of  6-in.  tin  ducts.  Smaller 
ducts  opened  into  ordinary  speaking-tube 
mouthpieces,  located  at  convenient  places 
at  each  cage  and  near  each  desk.  Air 
valves  were  inserted  near  the  mouth- 
pieces, so  that  the  occupant  of  each  cage 
could  regulate  the  air  supply  to  suit  his 
personal  convenience.  The  result  of  this 
system  was  sufficient  cooling  with  no 
noise  and  no  annoying  drafts. 

A  similar  arrangement  without  a  blower 
is  used  by  a  private  family  in  their  home. 
The  grade  entrance  to  the  laundry  is  left 
open,  which  admits  a  breeze  into  the  base- 
ment. The  cool  cellar  air  immediately 
travels  up  the  air  pipes,  and  as  the  first- 
floor  doors  and  windows  are  kept  closed 
and  the  upper  windows  are  left  open,  all 
the  warm  air  in  the  house  rises  to  the  top. 
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■where  it  finds  an  exit,  and  the  cool  air 
continues  upward  from  cellar  to  root  in 
a  steady  stream.  By  using  a  fan  in  the 
basement,  the  system  could,  of  course,  be 
made  more  cflTecttvc. 


Making  Dry  Barrels  Watcr-Tight 

Wooden  casks  that  have  dried  and  be- 
gun to  leak  are  repaired  by  being  soaked 
with  water  until  the  wood  swells  and 
stops  the  leaks.  The  usual  method  is  very 
slow  and  laborious.  Water  is  poured  into 
the  cask  and  renewed  as  fast  as  it  runs 
out,  until  the  leaks  close,  but  the  cask 
has  to  be  refilled  so  often  that  a  less 
tedious  method  is  a  real  necessity.  Stuff 
the  cask  with  straw  and  place  a  large 
stone  on  the  top.  Saturate  with  water, 
and  the  straw  will  retain  enough  moisture 
to  swell  the  wood  after  the  water  ha> 
escaped. 


Making  Gates  of  Old  Metal  Beds 

Gates  for  garden  or  yard  have  been 
made  cheaply  from  old  iron  beds.  For 
the  single  gate,  on  the  left  of  the  illus- 
tration, only  the  bed  spring  was  used, 
which  in  this  case  was  of  steel  fabric.  It 
was  braced  at  the  corners,  after  which 
a  few  ornamental  touches  were  added,  ac- 
cording to  the  maker's  taste,  by  bending 
lengths  of  •>io-in.  strap  iron  into  scroll- 
work. 

For  the  double  gate,  a  more  decora- 
tive entrance  was  made  by  combining  the 
head  and  foot,  which  in  this  case  matched 
exactly.  When  the  two  parts  differ  in 
design  or  size,  it  will  be  necessary  to  re- 
move some  of  the  original  material  until 
exact  similarity  is  obtained,  and  then  to 
ad<l  ornamental  iron  of  the  same  design 
to  both  parts. 


Perch  Aids  in  Photographing  Birds 

Good  photographs  of  small  wild  birds 
are  hard  to  make  because  of  the  difficulty 


Wild  Birds  Attracted  by  a  Baited  Perch  Pose 
Unconsciously  for  Their  Portraits 

of  getting  near  them  with  a  camera.  A 
perch  fastened  close  to  a  window  and 
baited  with  bread  crumbs  gives  the  pho- 
tographer many  a  chance  to  make  close- 
range  exposures. — \'ioIet  Johnson,  kock- 
ford.  III. 


Repairing  Snap  Button  of  Glove 

A  glove  button  of  the  usual  snap  pat- 
tern is  so  liable  to  be  flattened  and  made 
useless  that  it  is  handy  to  know  how  to 
repair  it  without  using  tools.  Lay  the 
flattened  button  over  the  socket  and  drive 
it  in  with  an  ordinary  watch-chain  bar, 
or  other  piece  of  wire,  using  a  pockctknifc 
as  a  hammer.  The  button  again  assumes 
the  same  contour  as  the  socket,  and  if  it 
becomes  a  little  too  sharp  it  can  be 
slightly  flattened  by  light  taps  with  the 
knife. 


With  Metal  Scroltwork  and  a  Coat  of'Paint.  Discarded  Beds  are  Transformed  into  Garden  Gates.     In  tb« 
Illustration  at  tb«  Rigbt.  the  Head  and  Foot  are  Us«d;  in  the  Other,  the  Steel  Bed  Spring 


Digitized  by  Google 


146 


POPULAR  MECHANICS 


Airplane  GHders  Made  of  Paper 


The  two  model  glider  airplanes  shown 
in  the  drawings  are  simple  and  easy  to 

make,  but  they  fly 


-dUkStfi 


Tmat  _ — 


very  well,  and  fur- 
nish   material  for 


MI 


■■it 


The  Small  Glider  is  Very  Eas- 
ily Made  from  Paper  and  a 
Toothpick,  with  a  Piece  of  Rub. 
ber  for  the  Weight.  The  Large 
Glider,  Made  of  Cardboard,  Has 
Rounded  Planes,  and  a  Stream- 
line Fuselage 


interesting  experiments.  Rather  stitf 
writing  paper  can  be  used  for  the  planes 
of  the  smaller  glider.  The  three  planes, 
when  cut  to  the  dimfnsionsi  given  in  the 
sketch,  are  secured  to  a  toothpick  with 
glue.  For  a  weight, 
a  small  piece  of  a 
rubber  eraser  is 
stuck  onto  the 
front  end  of  the 
toothpick,  without 
glue.  Try  the 
glider,  holding  it 
by  the  lower  part 
of  the  middle  plane, 
turned  to  a  vertic.nl 
position,  starting  it 
without  using  much 
glide  for  from  6  to  15  ft.     If  it  drops 


.  slightly  upward, 
force.     It  should 


quickly,  it  was  not  started  properly, 
or  the  rubber  is  too  heavy.  If  it  turns 
upward,  then  falls,  it  was  started  at  too 
great  an  angle,  or  the  rubber  is  too  light. 

The  larger  glider  is  stronger,  and  is  pro- 
l)ortioned  differently.  It  will  do  more 
'  stunts"  than 


the  small  one, 
and  will  fly 
farther,  if 
properly 
made.  Light 
cardboard, 
such  as  used 
for  index 
cards  or  cor- 
respondence 

f  o  1  d  e  r  s  ,  is  ^  _^ 

used   for  the 

j)lanes ,  and  photograph-mounting  board, 
or  other  heavy  cardboard,  is  used  for  the 
body  or  "fuselage."  The  planes  are  fas- 
tened to  the  fuselage  with  gummed  labels 
or  stickers.  It  will  be  necessary  to  split 
the  fuselage  for  a  short  distance  so  that 
the  central  plane  may  be  inserted.  It  is 
secured  to  the  fuselage  with  stickers  on 
both  sides.  The  rubber  weight  is  fas- 
tened to  the  front  end  of  the  fuselage 
with  a  pin.  A  sticker,  placed  around  the 
end  of  the  fuselage,  will  prevent  the  pin 
from  splitting  the  cardboard.  This  glider 
is  flown  by  holding  it  under  the  front 
plane,  and  starting  it  forward,  and  slig^htly 
upward.  It  need  not  be  thrown  with 
much  force,  but  should  be  started  with  a 
gentle  gliding  motion.  By  bending  the 
planes,  the  glider  may  be  made  to  do 
many  "stunts,"  such  as  flying  upside  down, 
starting  sidewisc,  then  righting  itself. 


An  Adjustable  Multiple  Rubber  Stamp 

A  handy  rubber 
stamp  can  be  made 
by  •  mounting  the 
original  stamp  face 
upon  an  extra 
block,  to  which  is 
pivoted  a  block 
having  five  type 
faces.  The  stamp 
can  then  be  turned 
to  print  any  one  of 
them. 


CAn  ol<l  hacksaw  blade  with  the  teeth 
ground  off  makes  a  good  scraper.  Bevel 
the  edges,  and  finish  on  an  oilstone. 


A  Temporary  Drinking  Fountain 

Any  domestic  faucet  can  be  converted 
into  a  drinking  fountain  by  using  a  short 
l)iece  of  glass  or  metal  tubing.  The  ends 
of  the  tube  should 
be  turned  at  a 
right  angle  for 
about  1  in.,  as 
•hown,  both  ends 
turning  in  the 
same  direction. 
Run  one  end 
through  a  cork 
large  enough  to 
stop  the  mouth 
of  the  faucet. 

thrust  it  in.  and  the  fountain  is  ready.- 
S.  Cierpik,  Urbana.  HI. 
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Sign  Holdeci  Made  from  Film  Spools 

In  trimmtncr  a  show  window  it  was 

necessary  to  arrange  a  number  of  price 
tickets  without  attaching  them  to  the  arti- 
cles to  which  they  referred.  No  wire  sup- 
ports were  available,  but  stands  were  Ini- 
prevised  from  discarded  film  spools.  The 
flange  was  sawed  off  one  end  of  each 
spool,  and  a  small  slot  was  made  across 
the  shank  at  that  end.  The  spool  was 
then  set  vertical,  with  the  remaining 
flange  at  the  bottom,  and  the  ticket  in- 
serted into  the  slot. 


"OWOtT  O  C  OW  A.C 


Lanqi  Sliowt  Poritloii  of  Ave* 

Light  Carbons 

An  incandescent  lamp  of  low  candle- 
power  served  as  an  indicator  to  show  a 
moving-picture  operator  whether  his  car- 
bons were  the  n^ht  distance  apart.  A 
lO-watt  lamp,  of  the  same  voltage  as  the 
line,  was  connected  across  the  terminals 
so  that  the  lighting  current  passed 
through  the  resistance  coils  which  were 

in  series  with  the 
arc  lamp.  When 
the  carbons  were 
so  far  apart  that 
there  was  no  arc. 
the  current  was 
all  diverted 
through  the 
incandes- 
cent  lamp,  which 
then  burned 
brightly.  When 
the  arc  was  formed,  the  lamp  burned 
dimly,  showing  the  operator  that  the  car- 
bons were  the  right  distance  apart ;  but 
when  the  carbons  came  into  contact  they 
formed  a  low-resistance  path  through 
which  nearly  all  the  current  passed,  and 
the  lamp  went  out  entirely.— John  J.  Carl, 
Greencastle.  Pa. 
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LAMP 
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Staining  Wood  with  doth  Dyes 

The  ordinary  fadeless  dyes  cost  much 
less  than  wood  stain,  and  look  just  as  well. 
Dissolve  a  10  or  15-cent  package  in  a 
pint  of  hot  water  and  lay  it  on  with  a 
brush,  applylner  a  second  coat  if  the  first 
is  not  deep  enough.   A  pint  of  water  to 
a  package  of  dye  makes  a  good  mixture, 
but  the  proportion  can  he  graded  accord- 
ing to  the  tone,  or  shade,  desired.  To 
make  the  color  weatherproof,  a  coat  of 
shellac  may  be  added  aiter  the  nixtufe 
has  dried. 


Trailer  for  Velodpede 

Even  among  toys  the  vehicle  which 
travels  fastest  is  the  one  which  holds 
preference,   and  a  child's  cart  will  be 


By  Attaching  a  Velocipede  to  the  Front  Axle  of 
a  Child's  Cart,  a  Trailer  it  Made  Which 
AccoBUBodates  Several  PuMac«n 

more  appreciated  by  its  owner  if  at- 
tached to  a  toy  velocipede.  Disconnect 
the  rear  wheels  and  axle  of  the  veloci- 
pede from  its  fraipe  and  bait  the  latter 
to  the  front  axle  of  the  cart,  as  shown. 
— Chas.  A.  Goddard,  Los  Angeles,  Calif. 


Water  Wings  Made  from  Tin  Cans 

The  boy  who  has  access  to  some  auiet 
stream  where  the  water  is  3  or  iVz  ft. 
deep,  but  has  no  one  to  teach  him  to  swim, 

may  be  able  to 
pick  up  two 
emptv  tin  cans  of 
the  friction  type, 
having  a  cover 
which  is  pressed 
into  a  large  hole 
in  the  end  of  the 
can.  To  these  he 
may  attach  a 
stout  but  thin  rag. 
about  18  or  24  in. 
long,  by  forcing 
on  the  covers  of 
the  cans  with  the  ends  of  the  rag  caught 
under  them.  Or  if  two  old  varnish  cans 
with  screw  top*  are  handy,  the  rag  may 
be  tied  to  the  handles  of  the  cans,  and 
the  covers  screwed  on  tight.  The  device 
is  used  like  ordinary  water  wings,  the 
cloth  being  placed  under  the  breast  or 
back.  The  cans  support  the  bod^*  until 
the  swimmer  becomes  familiar  with  the 
necfssary  movements.  He  should  not 
venture  beyond  the  depth  in  which  he 
can  safely  stand  up.  until  he  has  learned 
to  swim  without  the  wings. — Harold  E. 
Benson,  Boulder,  Col. 
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p*OR  boys  who  live  near  still  water  a 
*  shoot-the-chutes  w  ill  furnish  more 
thrills  in  one  swoop  down  the  track  and 
onto  the  water  than  the  ordinary  boat 
furnishes  all  summer.  The  building  of 
the  structure  is  not  beyond  the  average 
boy,  and  he  should  be  able  to  earn  what- 
ever he  spends  on  it  by  charging  his 
friends  a  small  sum  for  the  privilege  of 
sharing  his  thrills. 

There  should  be  a  fairly  steep  hill  for 
the  track;  it  need  not  be  over  75  ft.  long. 
The  water  must  be  quiet  and  the  current 
very  slow  ;  ^  spot  should  be  selected  where 
the  water  is  not  over  5  or  4  ft.  deep. 

The  boat,  shown  in  Fig.  1,  is  built  as 
light  as  possible,  so  that  it  is  easy  for  the 
boy  to  pull  it  back  up  the  track  after  each 


y  i 

^5 

BOTTOM  VltW 


•rcMH  vitwer 


The  Dimcnaiont  can 
b«  Varied,  bnt  UalcM 
Both  Sides  of  theBoat 
Correspond.  It  will 
Not  Ride  Evenly 
Down  tht  laclioc 


trip.  Two  planed  boards,  ^4  hy 
8  ft.,  arc  needed  for  the  sides  of  the  boat. 
These  are  left  full  width  at  a  point  3  ft. 
from  what  is  to  be  the  front,  or  bow,  of 
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the  boat,  and  taper  from  this  pant 
to  the  hack,  or  slern.  of  the  boatf 
where  they  are  4  in.  wide.  In  front, 
the  sides  curve  gradually  to  the 
bow,  where  they  are  pointed.  A 
pattern  for  this  curved  outline  may  be 
made  by  bending  a  light  piece  of  wood 
between  the  two  points;  a  line  is  then 
drawn  along  the  edge  of  the  stick  to  saw 
by.  Both  sides  of  the  boat  must  be  cut 
out  exactly  the  same,  and  must  have 
smooth,  level  edges. 

Place  the  boards  on  the  floor  with  the 
straight  edges  down,  brace  them  solidly 
3  ft.  apart,  and  fit  in  the  stem  piece,  which 
is  %  in.  thick.  Then  make  two  partitions 
or  bulkheads,  to  be  placed  as  shown;  the 
bottoms  of  these  boards  must  have 
notches  cut  in  them  so  that  any  water 
that  gets  into  the  boat  will  flow  out  at 
the  back.  It  can  be  removed  through 
two  1-in.  holes  bored  in  the  stem  piece, 
and  6tted  with  plugs. 

The  bottom  of  the  boat  is  of  "^^m, 
matched  pine,  laid  cfossways.  Thick 
paint  should  be  flowed  into  the  groove 
and  onto  the  edge  of  the  hull  before  the 
bottom  boards  are  nailed  on,  as  the  joiats 
must  be  water-ti^ht.  When  this  is  in 
place,  nail  two  skids  of  hard  pine  along 
each  edge  of  the  bottom,  and  nail  a  keel 
of  the  same  material  along  the  middle  of 
the  bottom.  The  two  skids  should  be  cut 
even  with  the  stern  of  the  boat,  but 
should  protect  somewhat  at  the  bow.  All 
naik  must  be  carefully  clinched  on  the 
inside  of  the  boat. 

'When  this  is  done,  turn  the  hull  over 

and  fasten  it  with  braces,  so  that  it  will 
not  rock  while  the  top  or  deck  is  being 
put  on.  Three  strips,  similar  to  the  skids, 
are  nailed  to  the  e^ea  of  the  hull  and  to 
the  middle,"  running  the  entire  length  of 
the  boat.    The  space  between  the  two 
bulkheads  is  covered  writh  matched  pine, 
such  as  is  used  in  the  bottom  of  the  boat. 
The  rest  of  the  deck  is  covered  with  8-oz. 
canvas,  stretched  tif^tly  and  tacked  along 
the  top  of  the  sides.    The  edges  should 
be  covered  with  a  thin  strip  of  moldint:. 
to  keep  the  canvas  from  fraying.  All 
should  then  be  painted  with  at  least  fom 
coats  of  good-quality  paint. 

The  scat  is  a  board  nailed  across  the 
deck  and  fitted  with  a  back  rest,  held 
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solidly  in  place  by  two  brackets  of  wood, 
or  iron.  A.  pair  of  handles,  such  as  are 
used  on  light  doors,  are  screwed  to  the 
deck  in  front  of  the  seat,  for  the  rider 
to  hold  on  to  while  making  the  descent. 
A  ring  bolt  is  placed  in  each  corner  of  the 
stern,  for  the  rope  used  in  dragging  the 
boat  back  up  the  incline.  It  will  also  be 
necessary  to  tack  a  piece  of  canvas  to 
the  projecting  ends  of  the  skids,  to  pro- 
tect the  rider  from  the  spray. 

The  track  is  simpler  to  make,  and  is 
seen  in  Fig.  2.  Two  lines  of  posts,  placed 
3  ft.  apart,  are  run  from  the  water's  edge 
to  the  top  of  the  hill.  The  rails  of  the 
track  are  pine  boards  nailed,  flat  side  up, 
on  top  of  these  posts.  Care  must  be  taken 
to  have  them  spaced  properly,  and  ex- 
actly in  Unc- 
over all  the 
distance. 
T  h  e  side- 
boards are 
guides 
which  pre- 


The  Track 
IS  Built  on  a 
Hillside,  Where  a 
fKj.2    Very  Simple  Wood- 
en  Structure  will  Give 
the  Track  the  Proper  Slope 

vent  the  boat  from  leaving  the  track,  and 
should  be  screwed  firmly  to  the  rails.  The 
track  should  be  curved  gradually  so  that 
it  is  practically  level  where  the  boat  strikes 
the  water.  A  landing  platform  of  some 
sort  should  be  erected  at  the  upper  end, 
from  which  to  make  a  start.  Give  the 
rails  a  thick  coat  of  heavy  grease,  such 
as  used  for  automobile  transmissions  or 
wagon  axles.  This  should  be  renewed 
from  time  to  time. 

When  all  is  ready,  place  the  boat  on  the 
rails,  climb  aboard,  hold  on  tightly  to 
the  handles  in  front  of  ihe  scat,  and  give 
the  boat  a  little  push  to  start  it.  It  will 
gather  speed  at  every  foot,  and  will  hit 
the  water  with  a  rush,  barely  skimming 
along  the  surface.  It  will  be  necessary 
to  provide  the  boat  with  a  canoe  paddle, 
so  that  it  may  be  propelled  back  to  the 
shore. 


CA  dished  oilstone  can  be  flattened  on 
a  sheet  of  coarse-grained  carborundum 
paper  tacked  to  flat  wood.  Finish  on 
paper  of  finer  grain. 


Simple  Car  Heater  Made 
from  Sink  Drain 

W'ami  air  rising  from  the  motor  and 
exhaust  of  an  automobile  provides  suffi- 
cient heat  to  keep  the  driver  comfortable 
even  on  very  cold  _ 
days.  If  a  hole  is 
cut  in  the  front 
floor  board  over 
the  exhaust  and 
covered  with  a 
sink  drain, 
warmth  which 
rises  through  the 
perforations  will 
be  retained  in  the 
lap  robe.  Any  sink 
drain  will  serve  to 
the  hole. 


Li 


cover 

but  the  heat  can  be  regulated  with  great 
precision  by  using  the  type  that  is 
equipped  with  two  disks  pivoted  at  the 
center.  The  perforations  on  both  disks 
correspond,  so  that  by  turning  the  upper 
one  with  a  small  knob  the  holes  may  be 
made  to  coincide,  leaving  the  drain  open. 
In  any  other  position,  the  drain  is  partly 
or  completely  closed,  and  the  heat  can 
be  regulated  according  to  the  weather. — 
Kenneth  E.  Lohman.  Los  Angeles,  Calif. 
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Clock  Operated  by  Candle 

The  practice  of  using  candles  to  meas- 
ure time  is  one  of  considerable  antiquity, 
and  even  in  these  days,  whenever  extreme 
accuracy  i  s  n  o  t 
needed,  a  fairly  _  t'r.\ 

serviceable  clock 
can  be  made  by 
connecting  a  dial 
with  a  candle, 
provided  it  can  be 
m  a  <1  e  to  burn 
evenly.  The  can- 
dlestick  here 
shown  is  open  at 
the  bottom  to  ad- 
mit a  candle  with 
a  spring  hclow  it. 
The  laMcr  is  held 
in  position  by  a 
pin,  and  the  dial 
pulley  is  attached 
to  a  cup  or  wash- 
er under  the  candle  by  a  cord  which 
passes  aroun<l  a  pullev  at  the  candlestick 
base.  A  liltic  experimenting  is  necessary 
before  a  candle  is  found  which  will  burn 
at  the  rate  desired. — S.  Leonard  Bastin, 
Bournemouth,  Eng. 


SCCTIONAL  SIDE  VIEW 
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Hall  Rack  for  Children't  Ooetm 


If  children  have  no  definite  place  to 
put  their  muddy  shoes  and  outer  gar- 
ments, they  cannot  be  blamed  when  they 


A  RMk  far  ChUdtCB**  CMta.  Hata»  aod  OvcnhOM 
Pcottcti  B«th  Ckrpcn  sad  CiMbM 


leave  them  in  wrong  places.  A  combina> 
tion  bench  and  rack,  which  can  be  made 
from  a  few  1-in.  boards,  will  be  a  con- 
stant reminder  if  placed  near  the  frotit 
door.  Unless  the  family  is  large,  the 
bench  need  not  be  more  than  1  by  3  ft. 
Jf  the  top  of  the  seat  is  14  in.  from  the 
floor,  there  is  room  beneath  it  for  a  tray 
to  hold  shoes  and  rubbers. — C.  L.  Mel- 
Icr,  Fargo,  N.  D. 


Cattail  Stems  for  Cheap  Arrows 

A  boy  who  made  a  pastime  of  archery 
lost  so  many  arrows  that  he  was  obliged 
to  find  a  quick  and  cheap  way  of  making 
new  ones.  He  found  an  endless  supply  in 
a  neighboring  marsh  where  cattails  were 
abundant.  He  cut  a  number  of  straight 
ones  into  even  lengths  and  drove  a  ^liingK- 
nail  into  the  thick  end  of  each.  He  then 
notched  the  smaller  ends,  and  found  on 
trial  that  they  had  nearly  the  same  range 
as  the  best  arrows  procurable  and  could 
be  used  with  great  accuracy. 


A  Handy  Fire  Kindler 

In  order  to  light  fires  quickly  a  con- 
trivance was  made  from  asbestos  and 
wire.  A  2-ft.  length  of  wire  was  cut.  and 
8  in.  from  one  end,  a  loop  was  made, 
about  2  in.  in  diameter.  .Across  the  l()f)p 
was  laid  a  piece  of  asbestos,  2  by  3  in.  in 
size,  the  remainder  of  the  wire  being 
wound  back  and  forth  over  the  loop  to 


hold  the  asbestos  in  position.  The  asbes* 

tos  was  then  dipped  in  kerosene,  lighted 
and  placed  under  the  fuel,  where  it  started 
a  good  fire  in  less  than  three  minates, 
after  which  it  was  withdrawn  by  the  8-ui. 
portion  of  the  wire,  which  formed  the 
handle  of  the  kindler,  and  which  had  been 
left  projecting  from  the  grate.— Philip  A. 
Wall,  Bedford,  Mass. 


Whirling- Water  Print  Washer 

\\  ithout  a  specially  constructed  tank 
with  an  aperture  at  each  end,  the  ama- 
teur photographer  finds  difficulty  in  wash- 
ing his  prints  after  taking  them  from  the 
fixing  bath.   It  is  not  sufficient  to  change 
the  water  by  letting  the  faucet  run  con- 
tinually, as  there  is  not  enough  movement 
in  the  tank  to  insure  complete  cleansing 
of  the  prints.  For  best  results,  the  water 
must  he  kept  traveling  rapidly  through 
the  tank  or  around  it,  and  the  latter  con- 
dition is  obtained  with  any  circular  metal 
dish  if  it  is  equipped  with  the  appliance 
shown  in  the  illustration.    It  is  made  by 
cutting,  a  piece  of  sheet  copper  or  zinc, 
and  punchmg  two  or  three  rows  of  holes 
at  one  end  w  ith  a  nail.    This  ctid  is  bent 
around  and  soldered  in  such  a  way  th; 
a  blind  alley  is  formed  from  which  incom- 
ing water  can  only  escape  throutrh  the 
punched  holes.    A  narrow  piece  oi  lead 
pipe  connects  it  by  a  rubber  tube  with 
the  faucet,  and  n<;  the  prcsstirc  of  the  wa- 
ter is  concentrated  against  the  perforated 
surface,  it  issues  from  the  holes  with 


A  Cheaply  Made  Appliance  Kccdk  PhotOgnpUC 
Prints  from  Becoming  Clouded 


great  force,  and  causes  the  conten*  of 
the  dish  to  whirl  at  high  speed.  A  dish 
of  earthenware  or  enameled  ware  should 
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be  used,  so  that  the  chemical  action  of 
the  metal  may  not  harm  the  prints.— J.  G. 
Zunmcnnan,  Mtlwaukee,  Wis. 


Muffling  the  Typewriter 

A  typewriter  placed  on  a  sofa  pillow 
6lled  with  balsam  and  spruce  boughs  will 
have  its  sound  effectively  muffled.  The 
packing  of  an  ordinary  sofa  pillow  is  of 
little  use,  as  it  becomes  compressed  by 
the  weight  of  the  machine;  hut  with 
spruce  or  balsam  boughs  the  noise  is  ab- 
sorbed, and  not  transmitted  by  the  desk 
and  adjacent  woodwork. — F.  E.  Brimmer, 
Syracuse,  N.  Y. 


Tin-Can  Keys  Used  as  Racks 

When  a  meat  can  has  been  opened  the 
usefulness  of  the  metal  key  is  not  at  an 
end.  It  can  be  fastened  with  tacks,  or 
naiN.  to  a  shelf,  in  a  bathroom  or  over  a 
kitchen  sink,  and  used  as  a  bracket  to 

hold  a  variety  of 
smMl  domestic  ar- 
ticles. It  can  also 
be  nailed  to  a 
window  sill,  or 
projecting  ledge 
over  a  shop 
bench,  and  made 
to  hold  small 
tools.  The  slot  in 
the  shank  is  wide 
enough  to  admit  small  nails,  and  though 
there  is  sufficient  space  in  the  head  for  a 
chisel,  wrench,  or  screwdriver  of  ordinary 
size,  it  is  possible  to  make  room  for  larger 
articles  by  bending-  the  wire  into  a 
slightly  different  shape.— Chas.  H.  Willey, 
Concord.  N.  H. 


Drener  Made  into  Diawing  Table 

By  fastening  a  drawing  board  to  the 
back  of  a  dresser  mirror  a  convertible 


A  Drawinc  Board  Fastened  to  the  Back  of  a  Mirror 
Provides  a  Combination  Drafting  Table  and  Dreaatr 

drawing  table  can  be  made.  The  trun- 
nion pins  are  moved  from  the  center  of 
the  frame  to  about  3  in.  from  the. bottom. 
Wooden  blocks,  under  the  edge  of  the 
board,  on  the  table  top  hold  it  to  the 
proper  height  and  angle,  and  when  the 
drawing  board  is  not  in  use.  the  mirror 
is  held  vertical  by  bolts  at  the  top  of 
the  frame,  turning  the  table  back  into  a 
dresser.— Edward  C.  Lagergren,  Chicago, 
Illinois. 


Pail  with  Valve  Bottom 
for  Baifiiig  Pott  Holes 

Considerable  difficulty  is  encountered , 
in  keeping  water  out  of  post  holes  when 
they  are  being  dug  in  swampy  ground.  An 
ordinary  hand  pump  cannot  be  used,  as 
the  quantity  of  water  necessary  for  prim- 
ing is  as  great  as  the  quantity  in  the  hole. 

A  good  method  is  to  drill  three  holes 
in  the  bottom  of  a  heavy  galvanized-iron 
pail,  and  to  solder  over  them  three  flat 
hand-pump  valves.    Drop  the  pail  into 
tbe  bole,  and  its  weight  will  open  the 
valves,  allowing  the  water  to  run  in. 
'As  ^oon  as  the  pail  is  withdrawn,  the 
weight  of  the  water  closes  the  valves,  so 
that  it  is  easily  puUed  up  and  emptied  out. 


Fire  Basket  Kills  Caterpillars 

Caterpillars  can 
be  burned  from 
trees  very  easily 
by  using  a  pole 
with  some  wire 
screening  on  the 
end  of  it,  formed 
into  a  cone-shape, 
and  containing  a 
piece  of  cloth 
soaked  in  kero- 
sene. 


Hole  in  Pie  Tin  Prevents 
Bubbling  of  CrtiBt 

When  steam  forms  between  a  pie  tin 
and  the  bottom  of  a  one-crust  pie,  it 
forces  the  paste  upward  and  gives  the  pie 
an  irregular  appearance.  Bore  one  or  two 
small  holes  in  the  center  of  the  tin,  and 
any  steam  that  forms  will  escape. 
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Garbage  Can  Chained  to  Box 
in  Fence 

A  family  was  iticonvcnii'iiccd  !>y  con- 
tinual theft  of  garbage  cans,  and  reme- 
died the  trouble  by  attaching  the  can  to 


A  Chained  Garbage  Can  in  •  Wooden  Inclo»ure  it 
Protected  from  Thicvei  and  Practical  Jokers 

« 

the  alley  fence  with  a  chain,  which  was 
just  long  enuugli  lo  enable  the  garbage 
roan  to  empty  the  can.  A  hole  was  cut 
in  the  fence  a  little  higher  and  wider  than 
the  can,  and  a  box  was  built  around  it 
on  the  inside  of  the  fence,  with  a  hinged 
lid  which  could  be  lifted  whenever  it  was 
necessary  to  dump  refuse  into  the  can. 
The  box  was  open  toward  the  alley  so 
that  the  garbage  collector  could  reach  it, 
and  was  therefore  not  entirely  protected 
from  thieves  and  jokers,  bvt  the  can  was 
not  nearly  so  conspicuous  as  formerly, 
and  as  a  result  it  escaped  theft  and  dam- 
age. In  addition,  it  was  out  of  the  path 
of  passing  vehicles,  and  could  not  be 
crushed  or  knocked  out  of  position  by  n 
wagon  wheel.  To  screen  it  perfectly,  a 
second  lid  could  have  been  attached  by 
hinges  to  the  alley  fence,  the  chain  staple 
being  set  on  the  inside;  but  this  was  nut 
found  necessary. — Chas.  A.  Elliott,  Phila- 
delphia, Pa. 

Smooth  Backgrounds  for  Photographs 

Amateur  photographers  often  use 
shawls,  blankets,  or  other  dark-colored 
cloths,  as  backgrounds  in  their  home  por- 
traiture. Since  such  portraits  are  usuallv 
time  exposures,  the  texture  and  pattern 
of  the  cloth  is  easily  seen  in  the  resulting 
pictnre.  This  trouble  is  avoided  by  shak- 
ing the  cloth  slightly  during  the  exposure, 
thus  doing  away  with  all  detail  in  the 
backgronnd.  Since  il  often  happens  that 
there  is  no  third  person  present  to  shake 
the  cloth,  some  way  should  be  provided  to 
enable  the  person  taking  the  picture  to 
agitate  the  backgrotind  while  making  the 
exposure.  A  simple  arrangement  is  to  tie 


a  stout  cord  to  the  pole  from  which  the 
background  is  hung.  Two  or  three  sharp 
jerks  on  this  cord  during  the  exposure 
will  prevent  any  details  of  the  fabric  from 
ijeuig  visible  on  the  print. — Hugo  J.  Engel, 
New  Braunfels,  Tex. 


Coat  Hook  Carried  in  Pocket 

A  student,  who  found  that  no  i)laco  was 
provided  to  hang  caps  or  other  wraps  in 
many  of  the  classrooms,  provided  an 
emergency  cap  hook  in  the  shape  of  a 
large  ^lass-headed  push  pin.  He  carried 
this  with  him  at  all  times,  stiekmg  the 
point  into  a  cork,  to  protect  his  pocket. 
The  pin  can  be  used  almost  any  place, 
and  leaves  no  unsightly  mark. 


Embroidery  Hoops  Uied  as  Frame 
to  Display  Flowers 


An  attractive  window  display  may  be 
■irranpef]  by  strotchinir  a  piece  of  mosquito 
netting  over  a  common  embroidery  hoop, 
which  has  been  dipped  in  paraffin  to  make 
it  waterproof.  The  flower  stems  are 
pushed  through  the  meshes  of  the  netting, 
and  the  frame  is  floated  in  a  flat  glass  diso 
two-thirds  full  of  water. — E.  B,  Warren, 
(lamet,  Mont. 


Tool  Forms  Combination  T-Square 
and  Center  Square 

A  tool  constructed  according  to  the 
sketch  may  be  used  for  the  purposes  of  an 
ordinary  T-square,  but  finds  its  principal 
use  in  marking  the  center  of  a  round  piece 
of  wood.  It  may  also  be  used  by  finding 
the  appro3(imate  center  of  an  uneven 


A  Center  Square,  for  Use  with  Circular  Objccta  «f 
Diameter  Up  to  Two  Feet,  can.Alao 
ka  Uwd  M  •  T-8qa«« 

block  of  woo<l  with  irregularly  curved 
edges.  The  dimensions  given  are  sug- 
gested as  those  which  will  prove  useful 
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for  many  workmen;  they  can  be  varied 
as  desired.^ — ^A.  Handelman,  Montreal, 
Canada. 


between  posts  at  the  corners  of  the  to- 
mato patch,  with  cross  wires  between  the 


Catching  Cockroaches 

Cockroaches  are  a  pfreat  nuisance,  and 
are  sometimes  found  ditlicult  to  extermi- 
nate. By  means  of  a  simple  trap  a  place 
may  be  cleared  of  these  pests  in  a  few 
nights.  Four  teaspoonfuls  of  honeyi  or 
sirup,  should  be  stirred  into  a  quart  of 
water.  This  is  put  into  a  basin  of  such 
a  size  that  it  fills  the  vessel  about  half 
full.  The  basin  is  placed  upon  the  floor, 
and  a  few  small  sticks,  ^  in.  wide,  are 
rested  upon  its  cdgo  so  that  they  project 
somewhat  over  the  liquid.  The  other  ends 
of  the  sticks  rest  on  the  floor.  The  in- 
sects climl)  up  the  stick,  and,  when  they 
reach  the  end,  tumble  into  the  basin  and 
are  drowned. 


Lamp  Bulb  for  If  ending  Qlom 

It  is  not  easy  to  stitch  the  torn  finger 

end  of  a  glove  without  spoiling  its  shape, 
unless  some  rigid  material  with  a  curved 

surface  is  kept  in- 
side it  while  re- 
pairs are  being 
made.  A  burned- 
out  bull)  of  an 
electric  flash  light 
is  usually  small 
enough,  and  is 
not  too  easily 
broken.  Use  one 
that  is  perfectly 
round,  without 
the  projecting  tip 
that  is  found  on  some  types,  and  solder 
a  small  piece  of  wire  to  the  socket  end 
to  hold  it  in  position. — Frank  W.  Bent- 
ley,  Missouri  Valley,  la. 

A  Twitted-Wife  Tomato-Plant  Trellis 

Tomato  plants  produce  better  fruit 
when  the  vine  is  held  up  off  the  ground 
by  some  sort  of  trellis.  In  fact,  the  fruit 
will  ripen  very  much  earlier,  and  be  of 
better  quality,  if  the  plants  themselves  are 
set  at  lca<:t  3  ft.  apart,  and  the  rows  the 
same  distance,  in  addition  to  the  use  of  a 
trellis.  A  few  plants  set  in  this  way  will 
outdo  a  larger  number  of  plants  set  close 
together.  The  usual  method  of  giving 
light  and  air  space  to  the  vines  is  to  set  a 
barrel  hoop  on  stakes  around  the  plant. 
A  trellis,  which  looks  better  and  gives 
better  support,  is  made  from  wire  twisted 


A  Trellis.  Made  of  Wire  Twisted  between  Corner 
Posts.  Holds  the  Vta«S  o£F  the  Ground,  Giving  the 
Light  and  Air  NecMsary  to  Produce  the  Best  Pruit 

plants  themselves.  Since  this  need  not  be 
put  in  until  the  plants  are  too  large  to 
cultivate,  it  will  not  be  in  the  way.  The 
method  of  twisting  the  wire,  to  give  tight- 
ness, is  shown  in  the  two  lower  sketches. 
—J.  F.  Campbell,  Hudson,  Mass. 


Adjuiter  for  Pictnre-Haogmg 

A  grip  or  adjuster,  of  the  kind  com- 
monly u<ed  on  guy  ropes,  is  a  great  con- 
venience in  hanging  pictures.  When  it  is 
desired  to  hang  a 
w  1i  o  1  e  row  of 
them  with  the  up- 
per or  lower 
edges  of'the 
frames  in  line,  it  is 
necessary  to 
lengthen  or  short- 
en the  cord  of 
each  picture  two 
or  three  times  be- 
fore exact  aline- 
ment  is  obtained. 
This  is  generally 
done  by  unfasten- 
ing the  cord  from 
one  of  the  screw  eyes,  but  the  device 
shown,  which  is  easily  made  of  hard  wood 
or  fiber,  removes  the  need  of  detaching 
the  cord. 
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How  to  Make  Magic  Squares 


One  of  the  old  mathematical  curiosities 

is  the  magic  square.  By  this  is  meant 
an  arrangement  of  consecutive  numbers 
in  the  form  of  a  square,  so  that  the  sum 
of  the  numbers  in  each  horizontal  row 
is  the  same,  and  the  sum  of  each  vertical 
column,  or  of  either  diagonal,  is  the  same 
as  the  sum  of  a  horisontal  row.  Many 
such  squares  have  been  published;  the 
finding  of  the  proper  arrangement  by  ex- 
periment is  a  tedious  task,  even  for  small 
squares,  and  for  those  of  10  or  more  col- 
umns and  rows  it  is  out  of  the  question. 
By  the  use  of  the  rule  gfiven  below,  it  is 
easy  to  construct  a  magic  square  of  any 
size  desired.  The  rule  is  illustrated  in 
the  diagram  at  the  left,  and  the  square 
at  the  right  illustrates  the  result  of  ap- 
plying the  rule.^ 

The  rule,  which  applies  only  to  squares 
having  an  odd  number  of  rows  and  col- 
umns, is  as  follows :  Begin  by  placing 
the  figure  1  in  the  middle  square  of  the 
top  row,  and  2  in  the  bottom  square  of 
the  next  column  to  the  rip^ht.  Follow 
with  3,  4,  S,  etc.,  running  diagonally  up- 
ward and  to  the  right.  When  the  last 
column  is  reached  skip  to  the  left  side. 
Still  moving  one  square  upward  each 
time.  When  the  space  occupied  by  1  is 
reached,  drop  down  one  space,  and  con- 
tinue diagonally  upward  until  the  top  row 
is  reached.  Write  the  next  number  m  the 
bottom  square  of  the  next  column  to  the 
right,  and  continue  the  diagonal  move- 
ment, dropping  down  one  square  when- 
ever an  occupied  square  is  reached. 

There  arc  also  some  interesting  prop- 


erties of  the  central  row  and  the  central 
column  of  the  square,  and  of  the  num- 
ber at  their  intersection,  which  in  the 
l5-row  square  illustrated  is  113.  This 
number  is  the  arithmetical  mean  between 
any  two  numbers  an  equal  distance  above 
and  below  it,  or  to  the  left  and  right  of 
it,  or  at  the  same  distance  from  it  in  either 
diagonal.  This  central  number,  multi- 
plied by  the  number  of  rows  or  columns, 
gives  the  constant  number  which  is  the 
sum  of  all  the  numbers  in  any  row,  col- 
umn, or  diagonal. — Frank  H.  Jones»  E. 
Mw  Ciarkdale,  Ariz. 


White  of  Egg  Used  as  Bmergenqr 
Lens  Cement 

VVhile  cleaning  the  lens  of  his  camera, 
a  photographer  with  whom  I  was  recently 
detailed  on  a  military  assignment,  acci- 
dentally dropped  the  treasured  bit  of  glass 
upon  the  steel  deck  of  the  battleship. 
The  lens  was  a  high-grade  anastigmatic 
one,  and  upon  picking  it  up,  we  were 
much  chagrined  to  find  that  the  shock  of 
the  fall  had  split  the  crown  glass  away 
from  the  flint  layers.  Much  depended 
upon  the  picture  we  had  been  sent  out 
to  take;  if  we  were  to  obtain  another 
lens,  a  period  of  four  hours  at  the  veiy 
least  would  be  lost  in  procuring  it,  and 
the  event  we  were  to  photograph  was  to 
take  place  in  30  minutes.  Our  only  hoi»e 
was  in  some  emergency  repair,  and  this 
was  accomplished  as  follows: 

The  layers  of  crown  glass  and  flint  glass 
were  washeid  with  lukewarm  water  and 
soapsuds,  and  carefully  drird.    From  the 
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TIm  Macic  Square,  in  Which  the  Sum  of  the  Numbers  in  Any  Row,  Celiinin,  or  Diaconal  Is  the 

be  iwadUjr  If  ado  io  Aajr  Desired  Odd  Nanber  of  Eowt  aad  Celunas,  by  the  Rule  Oivoa 
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ship's  cook  we  procured  a  fresh  egg; 

using  the  white  of  this  for  a  cement,  we 
coated  both  layers  of  glass,  and  re- 
Msembled  them  in  their  barrel.  Bubbles 
between  the  plass  K-^yers  were  almost  en- 
tirely eliminated  by  screwing  the  threaded 
rings  down  as  tightly  as  possible  before 
the  epp  cement  had  time  to  dry.  With 
this  makeshift  we  secured  pictures  of 
good  quality. — John  Edwin  Hogg,  Al- 
hambra,  Calif. 


Shellac  Retipi  Shoe  Laces 

Shoe  laces  arc  often  ruined  because  tbi 
tips  pull  off  and  the  string  frays  out,  mak- 
ing It  almost  impossible  to  lace  through 
the  eyelets.  An  easy  way  to  repair  the 
frayed  ends  is  to  dip  them  in  thick  shellac, 
twist  them  into  the  desired  shape,  and 
allow  them  to  dry  overnight.  It  may  be 
necessary  to  trim  off  some  of  the  frayed 
threads. — W.  F.  Corenkc,  Portage,  Wis. 


Diamonds  Displayed  on  Spring  Mounting 

A  ieweler,  whose  store  faced  a  thor- 
oughfare where  traffic  was  heavy,  noticed 

that  the  vibration 
caused  by  passing 
vehicles  was  com- 
municated in  a 
slight  degree  to 
the  articles  dis- 
played in  his  show 
windows.  He 
turned  this  fact  to 
account  by 
mounting  his  dia- 
monds on  light 
coil  springs,-  and 
the  oscillation,  transmitted  to  his  windows 
from  the  street,  caused  the  stones  t>> 
sparkle  on  the  quivering  wires,  greatly  in- 
creasing the  advertising  value  of  the  dis- 
play. 


■NO 


Magnet  in  Broom  Handle 

Picks  Up  Tacks 

A  common  bar  magnet,  placed  in  a  hole 
bored  at  the  end  of  a  broom  handle, 
makes  it  possible  to  pick  up  pins  and 
tacks  while  sweeping  without  bending 
over.  The  magnet  is  either  wedged  into 
the  hole,  or  secured  in  it  by  means  of  a 
bolt  running  through  the  handle  and  b.ir. 
The  magnet  will  also  be  found  handy  for 
loosening  dirt  in  comers  where  the  broom 
does  not  reacb.^Abel  Greenstein,  New 
York,  N.  Y. 


A  Sponge  Mitten  and  Wringw 

A  student,  who  did  janitor  work  while 
in  college,  made  use  of  two  devices  to 
remove   its   most   unpleasant  features* 


MANOCE 

WATOt  PAH. 


A  Ut^  laacnDity  EzerciM4  in  Two  Hctptel  DtvicM 
M«kM  wruVbtng  •  L«n  DiMgretablc  Ttak 

Part  of  his  duty  was  to  clean  marble,  for 
which  he  u^^ed  a  damp  sponge,  hut  as  a 
result  his  hands  were  constantly  chapped 
in  cold  weather.  Accordingly,  he  sewed 
a  large  sponge  to  the  palm  of  a  cheap 
cotton  mitten,  which  he  made  waterproof 
by  giving  it  three  coats  of  rubber  cement 
and  letting  it  dry  overnight.  His  other 
appliance  was  a  wringer  made  by  .ittach- 
ing  a  small,  flat  piece  of  wood  to  the  rim 
of  a  pail  by  a  hinge,  and  furnishing  it 
with  a  handle,  with  which  pressure  was 
applied. 

A  Two-Line  Ruling  Pen 

Much  time  can  be  saved  in  ruling  lines 
by  using  a  two-line  pen.  Drive  two  old 
pens  into  the  end  of  a  block  of  soft  wood, 
spacing  them  the  required  distance  apart. 
Then  replace  them  with  new  pens.  The 
distance  between  points  can  be  made  ad- 
justable by  driv- 
ing in  the  old  pens 
i  n  a  soint  wliat 
slanting  direction 
so  that  the  points 
diverge  a  little 
from  each  other. 
Pulling  out  the 
new  pens  then 
spreads  their 
points  farther 
apart,  while  push- 
ing them  in  has 
the  opposite  effect. 


The  ruler  should  be 


tilted  at  an  angle  to  the  paper,  so  as  to 
make  the  handle  bear  on  the  edge  of  the 

ruler. 


C Kitchen  scouring  powder  thoroughly 

cleans  grease  frinu  in.ichine  belts  and 
prevents  them  from  slipping. 
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Switch  for  BxpefimentMs 


An  extremely  simple  electric  switch, 
suitable  lor  temporary  u^e  on  low  voltage, 

can  be  made  by 
wrapping  a  piece 
of  spring  wire 
around  two  of 
three  wood  screws 
in  the  manner 
shown  in  the 
sketch.  The  cir- 
cuit is  kept  closed 
by  the  pressure  of 
the  loose  end  of 
the  wire  against 
the  third-  screw, 
and  can  be  opened 
by  dislodging  that 
end  from  the  screw,  A  makesnift  con- 
trivance of  this  kind  can.  of  course,  only 
bt  used  on  a  circuit  of  low-current  ca- 
pacity.—F.  II.  Rouse,  San  Francisco,  Calif. 


To  Keep  Shoe  Tongue  from  Slipping 

A  shoe  tongue 
which  does  not 

keep  its  position 
causes  continual 
discomfort.  Fas- 
ten a  lacing  hook 
to  the  top  of  the 
tongue,  so  that 
the  laces  passing 
through  adjacent 
eyelets  grip  it  and 
keep  the  tongue 
from  slipping 
down. 


Extra  Coat  Rack  for  Parties 

The  success  of  a  party  depends  so  much 
upon  incidentals  that  it  is  worth  while  to 
prevent  confusion  by  preparing  extra  ac- 
commodation for 
coats  and  wraps. 
.An  adjustable  hall 
rack  can  be  made 
by  varnishing  one 
side  of  a  board,  6 
by  2  ft.  in  size, 
and  screwing  a 
double  row  of 
hooks  into  it.  Two 
lartje  screw  eyes  in  its  upper  edge  slip 
over  expansion  bolts  placed  in  the  wall, 
and  the  rack  is  put  into  position  in  one  or 
two  minntcs.  F.xpansion  bolts  arc  con- 
venient for  this  purpose,  whether  required 


by  the  nature  of  the  wall  or  not,  because, 
it  the  spring  sockets  are  left  in  position 
after  the  rack  and  bolts  have  been  re- 
moved, they  will  serve  for  all  future  occa- 
sions, and  the  wall  will  not  be  noticeably 
defaced. — J.  Horace  Van  Nice,  Chicago, 
Illinois. 


The  peculiar  daw  hammer,  shown  in 

the  sketch,  was  made  In  a  Mw  mtnutct 

from  bar  iron,  by 
bending  it  over 
and  splitting  one 
end  to  form  the 
claws,  as  shown. 
If  a  heavier  head 
is  desired,  the 
other  end  can  be 
bent  over  one  or 
two  additional  times.  It  is  well  to  round 
off  the  handle  over  almost  its  full  length, 
while  hot,  and  it  improves  the  job  if  the 
two  lengths  forming  the  handle  are 
welded  together  at  some  point  not  far 
from  the  head.  The  head  and  claws  may 
be  ground  ofT  to  give  them  the  correct 
shape  and  finish,  and  a  hammer  is  thus 
provided  which,  while  somewhat  heavy 
for  long-continued  use,  gives  the  advan- 
tage of  great  durability.— C  A.  Black, 
Jr.,  Hightstown,  N.  J. 


Varnish  Brush  Keeps  Cycle 
Chain  Clean 

A  bicycle,  or  motorcycle,  chain  may  be 
kept  clean  by  clamping  a  small  varnish  or 

paintbrush  to  the  frame  of  the  machine 
in  such  a  manner  that  the  bristles  hear 
lightly  on  the  upper  stretch  of  the  chain. 
A  small  clip  made  of  sheet  metal,  and  a 
Me-in.  stove  bolt,  can  be  used  for  the 
clamp,  without  presenting  an  unsightly 
appearance.  The  brush  removes  all  dust 
and  grit  from  the  chain,  thus  eliminating 
one  of  the  most  tedious  operations  inci- 
dental to  $he  task  of  cleaning  the  machine. 

Fan  on  Lathe  Blows  Away  Oiips 

A  woodworker, 
who  was  trouhled 
with  the  chips 
from  his  lathe  fly- 
ing into  his  face, 
made  use  of  a  fan 
attached  to  the 
live  center,  as  il- 
lustrated. 
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Rubber  Corks  for  Vibration  Absorbers 

Small  motors  which  are  noisy  because 
of  vibration,  may  be  silenced  by  making 
for  them  wooden  bases,  supported  on 
rubber  corks.  The  corks  take  up  the  vibra- 
tion, thus  doing  away  with  much  of  the 
noise.  Of  course,  this  method  will  not 
silence  the  whirr,  but  it  will  <lo  much  to 
stop  the  nerve-racking  pounding  of  some 
motors. — Chas.  Waller.  Montreal,  Can. 


Bell  Rung  When  Wire  is  Cut 

A  useful  'device  in  electric  burglar 
alarms  is  the  method  of  tkctrical  connec- 
tions illustrated.  The  two  cables  arc  laid 
p.-irallel  with  each  other  to  carry  the  alarm 
or  relay  current,  or  the  telephone  current. 
The  difference  is  that,  with  ordinary  wir- 
ing, when  one  of  the  two  parallel  wires  is 
cut,  the  circuit  is  broken  ;  whereas,  when 


Cutting  One  of  th«  Two  Cables,  Instead  of  BrcakinK 
the  Circuit,  Leaves  It  Intact  and 
Closes  It  for  an  Instant 


connected  as  shown,  the  cutting  of  either 
one  of  the  parallel  cables  leaves  the  cir- 
cuit complete  through  the  two  conductors 
in  the  other  cable,  and  makes  an  instan- 
taneous contact  between  the  two  wires  of 
the  cable  which  is  cut.  This  contact  is 
the  result  of  the  metal  of  the  wire  cutter 
coming  in  contact  with  both  conductors. 

The  momentary  contact  would,  of 
course,  not  ring  the  bell  very  effectively, 
if  connected  as  shown  in  the  sketch,  but 
would  be  suflTicient  to  close  an  alarm  cir- 
cuit through  a  relay.  A  wiring  system 
such  as  this  may  be  used  in  many  differ- 
ent combinations  to  deceive  the  l)tirglar 
into  thinking  he  has  eliminated  danger, 
whereas,  instead,  he  has  given  the  alarm. 
— Joseph  Magis,  Otiffet.  Belgium. 


Garter  Clasps  as  Towel  Hangers 

Sew  a  discarded  garter  clasp  to  the  edge 
of  a  towel  or  stove  pad.  It  can  then  be 
hung  from  a  nail  or  hook  without  any 
clanger  of  tearing.  The  broad  end  of  the 
clasp  is  the  one  to  be  attached  to  the 
towel,  and  the  edge  of  the  material  should 
b«  doubled  over  before  the  stitches  are 
made. 


Keys  Made  from  Wire  Nafls 

Several  workmen  in  a  construction 
camp  kept  their  tools  in  the  same  locker, 
which  made  it  necessary  for  them  all  to 
have  keys.  There  ^  rMMw—pMi, . 
were  not  enough  ^""■■^^^■T"^ 
to  go  and  WIKK^KL- 

as  the  camp  was  ffHiB^^Mr^ 
far  from  any  lock-  LI^^^^^^H 
smith's  shop,  the 
shortage  was  sup- 
plied by  makeshift  keys  made  from  nails. 
The  blanks  were  formed  by  hammering 
the  nails  flat  from  the  point  to  the  middle, 
and  turning  the  shank  at  a  right  angle 
near  the  head,  to  make  the  keys  easy  to 
lurn.    They  were  then  placed  one  by  one 
in  a  vise  with  the  model  key  and  filed  into 
shape. —  Dale  R.  \'an  Horn,  Lincoln,  Neb. 


To  Make  Fly  Paper 

An  excellent  sticky  fly  paper  can  be 
made  of  materials  that  cost  very  little.  Boil 
linseed  oil,  to  which  a  small  quantity  of 
resin  has  been  added  until  it  forms  a 
stringy  paste  when  cool.  Sj'read  this, 
while  hot,  upon  sheets  of  heavy  paper, 
with  an  ordinary  paintbrush,  and  set  aside 
until  cool.  It  is  then  ready  for  use  in  the 
usual  way. — Mrs.  O.  G.  Romig,  Denver, 
Pennsylvania. 


Tires  for  the  Carpet  Sweeper 

Tires  for  a  carpet  sweeper  may  be  made 
by  cutting  narrow  cross  sections  from  an 
old  inner  tube.  These  are  cemented  to  the 
rubber  wheels  with  thick  shellac,  and 
serve  the  purpose  as  well  as  the  original 
tires.  Glue  will  not  do  for  cement,  as  it 
will  not  adhere  well  to  the  iron. — 11.  J. 
Eberhardt,  Detroit,  Mich. 


Step  Carried  in  Automobile 


Portable  mount- 
ing steps  for  au- 
tomobiles prevent 
the  inconvenience 
that  frequently 
occurs  at  halting 
places  when 
ladies  or  invalids 
are  members  of  a 
touring  party. 


i  The  rubber  cement  which  can  he 
bought  cheaply  in  large  cans  for  shoe 
repairing  has  produced  excellent  results 
in  mending  automobile  tires. 
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Automatic  Electric  Lantm 

Lights  When  Lifted 

The  feature  of  the  electric  lantern 
shown  in  the  drawing  is  that  it  automati- 
cally lights  when  lilted,  and  goes  out  when 

set  down,  un- 
1  e  s  s  the 
th  ttmb  screw 

IS  adjusted  to 
secure  steady 
lipht  in  any 
position.  One 
side  of  t  h  e 
handle  is  sol- 
dered to  a 
metal  clamp, 
fastened 
about  1  in. 
below  the  top 
of  the  battery. 
The  other  end 
is  soldered  to 
a  strip  of 
sheet  brass. 
Vi  in.  wide 
and  2%  in. 
lohg.  \  1.5- 
volt  lamp  is 
soldered  into 
a  hole  at  the 
other  end  of 
the  brass 
strip,  so  that 
the  central  contact  on  the  lamp  projects 
VIb  in.  below  the  strip.  A  piece  of  spring 
brass,  %  in.  wide,  is  bent  as  shown  in  the 
sketch,  and  screwccl  under  the  negative, 
or  zinc,  binding  post ;  then  fastened  to  the 
brass  piece  which  carries  the  lamp  by  a 
small  bolt  and  nut.  Another  nut  is  sol- 
<lered  to  the  tf)p  of  the  spring,  to  take  the 
thumbscrew  shown. 

When  the  lantern  is  lifted,  the  strain  on 
the  handle  pulls  against  the  brass  spring 
and  forces  the  center  of  the  lamp  base 
into  contact  with  the  positive,  or  carbon, 
pole  of  the  battery,  thus  lighting  the  lamp. 
As  long  as  the  lantern  is  carried  or  hung 
up  by  the  handle,  it  will  remain  lit.  but 
when  put  down,  the  spring  forces  the  lamp 
out  of  contact  with  the  positive  pole  of 
the  battery  and  the  light  goes  out.  The 
thumbscrew  may  be  ti^tened  to  force  the 
lamp  into  permanent  contact.  One  ad- 
vantage of  the  automatic  feature  is  that 
the  lantern  is  not  left  burning  when  not 
in  use.  unles«;  the  thumbscrew  has  been 
tightened. — Cico.  Garvin,  Elkhart,  Ind. 

CBurncd-out  incandescent  globes  make 
good  floats  for  fishing. 


Poorlj  Placed  Ligftts  Caaw 

Loei  of  Tirade 

The  lights  in  a  confectionery  hung  from 
the  ceiling  above  the  electric  fans,  caus- 
ing a  steady  flicker  on  the  tables,  which 
was  bad  on  customers'  eyes.  Steadily  the 

proprietor  found  his  trade  going  to  his 
competitor,  whose  lights  were  placed  be- 
low the  hanging  electric  fans,  giving  a 
steady  glow,  easy  on  the  eyes.  Not  until 
the  owner  of  the  first  confectionery  re- 
placed his  lights  so  as  to  avoid  the  flick- 
ering effect,  did  he  regain  his  old  custom- 
ers.— Hilton  Butler,  Jackson,  Miss. 


White  Paper  Makes  Keyhole  Visible 
in  the  Dark 

When  a  door  is  located  in  a  dark  cor- 
ner the  keyhole  is  hard  to  find  without 

strikinf|[  a  match,  and  yet  it  is  not  alwajrs 
convenient  to  keep  a  light  permanently 
burning.  Tack  a  piece  of  white  paper  or 
cardboard  around,  or  beside,  the  keyhole, 
and  it  can  be  found  without  difficulty. — 
J.  H.  Moore,  Hamilton,  Ont.,  Can. 


•TAA  CMM 


Phonograph  Diaphragnii  of  Paper 

The  ordinary  phonograph  is  furnished 

\\  itli  one  reproducer,  which  the  maker  in- 
tends to  play  the  average  record  in  a 
satisfactory  way.  There  are  many  records 
which  this  reproducer  will  not  play  to  suit 
a  critical  ear,  because  it  does  not  brine  out 
the  individuality  of  the  record.  It  is 
necessary  to  have 
several  reproduc- 
ers, in  order  to 
play  each  record 
to  the  best  advan^ 
tage. 

A  little  experi- 
menting w  i  t  h 
paper  diaphragms 
will  reveal  great 
possibilities.  The 
result  will  be  that 
band  selections 
in  which  nothing  but  the  brass  instru- 
ments are  ordinarily  heard  will  be  en- 
riched by  the  tinkle  of  a  flute,  or  the 
droning  of  a  saxophone  or  bassoon.  It 
will  often  be  possible  to  remove  the  metal- 
lic sound  of  the  records  made  by  stringed 
instruments. 

The  process  is  quite  simple.  A  quantity 
of  high-grade  cardboard,  such  as  visit- 
ing-card stock,  •  or  light-weight  Bristol 
board,  will  be  required.  Cut  several  disks 
t>f  the  cardboard  to  the  same  diameter  as 
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tint  of  the  diaphragm  used  tn  an  old  re* 

producer  cell,  which  can  easily  be  ob- 
tained. From  several  of  these  disks,  make 
star-shaped  diaphragms  with  anywhere 
from  3  to  36  points.  Glue  these  star- 
shaped  disks  to  the  round  disks,  varying 
the  combination  as  much  as  possible,  us- 
ing different  weights  of  paper  and  stars 
with  different  numbers  of  points.  Give 
each  finished  diaphragm  .a  coat  of  thin 
shellac  and  allow  it  to  dry. 

To  try  out  each  diaphragm,  insert  it  in 
an  empty  reproducer  cell  and  fasten  the 
needle  holder  to  the  disk  by  pressing  them 
together  with. a  bit  of  beeswax  between 
them.  Then  test  the  diaphragm  by  play- 
ing different  records  until  it  is  found  what 
class  of  record  it  is  best  suited  to  repro- 
duce. Do  the  same  with  all  of  the  combi- 
nations made.  Each  diaphragm  should  be 
classified,  and  marked  with  a  number  or 
letter,  so  that  it  can  be  picked  out  at 
once.  The  result  of  this  work,  if  carefully 
and  patiently  done,  will  be  that  one  can 
instantly  select  a  reprodneer  diaphragm 
suited  to  the  particular  record  one  de- 
sires  to  play. 

To  Prewt  Sciwn  Doom  irani  8sniii( 

When  the  bot- 
tom rail  of  a 
screen  door 
catches    on  die 

sill,  connect  it 
with  the  side  rail 
by  looping  a  wire 
around  screws  set 
in  both  rails,  and 
twisting  the  wire 
in  the  center  with 
a  naiL 


Water  Wings  Made  from 
of  Cork 

There  is  little  difficulty  in  making  a 
substitute  for  the  cork  belts  and  inflated 
bladders  which  beginners  use  in  learning 
to  swim.  Collect  a  large  number  of  old 
bottle  corks,  cut  them  into  small  slices, 
and  lay  the  scraps  between  two  pieces  of 
cloth.  1  yd.  square.  Stitch  the  two  pieces 
together,  using  the  needle  not  only  at 
the  edges  hot  all  over  the  surface,  so  as 
to  keep  the  scraps  of  cork  evenly  dis- 
tributed. The  result  will  be  a  square  yard 
of  buoyant  material,  from  which  sufficient 
can  be  cot  to  make  two  wings  and  a  con- 
necting strap.  It  should  pass  under  the 
arms  and  across  the  back  and  breast,  with 
straps  crossing  the  shoulders. 


Testing  Eggs  in  Bilae 

By  observing  the  buoyancy  of  in   

in  nit  water  it  is  possible  to  determine 
its  age  with  considerable  predtion.'  Dis- 
solve one  part  of 
salt  in  two  parts 
of  water,  and  pour 
the  mixture  into 
a  large  glass  ves- 
seL  Place  the 
egg  in  the  water, 
and  if  it  is  not 
more  than  36 
hours  old  it  will 
sink  to  the  bot- 
tom and  lie  hori- 
zontally. If  it  Is  a  few  hours  older,  it  will 
sink  just  below  the  surface  and  remain 
there,  with  the  thicker  end  slightly  above 
the  horizontal.  If  it  is  between  four  and 
five  days  old,  the  thicker  end  will  rise  to 
an  angle  of  20°  to  the  horizontal,  and  this 
angle  increases  with  the  ag^  of  the  egg. 
Thus,  45,  60,  and  75°  indicate  an  age  of 
8,  14,  and  21  days,  respectively ;  and  if  the 
egg  takes  a  vertical  position  it  is  at  least 
a  month  old.  The  buoyancy  at  the  thicker 
end  is  caused  by  the  presence  of  an  air 
space,  which  increases  with  lapse  of  time 
as  moisture  evaporates  through  the  shell. 

A  practical  test  can  therefore  be  made 
by  graduating  a  right  angle  on  a  large 
card  in  the  manner  shown  in  the  illustra- 
tion, and  leaning  it  against  the  glass  ves- 
sel. The  egg  is  then  placed  in  the  brine 
between  the  card  and  the  tyt  of  the  ob- 
server,  and  the  position  in  which  it  floats 
is  compared  with  the  lines  indicating  the 
different  angles. 


aock  Hands  Made  BsCim  Wide 
for  Clear  Vision 

One  of  tile  rooms  in  a  lactoiy  was  so 
large  that  employes  working  at  one  end 

of  it  were  unable 
to  see  the  hands 
of  the  clock.  The 
dial  was  about  10 
in.  across,  and  so 
was  clearly  visi- 
ble ;  but  the  hands 
were  only  %  in. 
wide,  and  were 
therefore  ex- 
changed for  oth- 
ers, 1  in.  in  width. 
While  the  new  hands  completely  hid  the 
figtires,  these  were,  of  course,  perfectly 
familiar  to  everybody. — E.  Alpha  Dean, 
Chicago,  in. 
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The  Little  Bungalow  Delineated  in  Ferapi 
Above  was  Designed  for  a  Small  Lot,  and  Is  Only 
18  Feet  Wide  and  30  Feet  Long.  The  Plan  at  the 
Left  Indicates  the  Effective  Use  Made  of  Every 
Available  Foot  of  Floor  Space.  Resulting  in  a  Good- 
Sized  Living-and-Dining  Room  and  Strictly  Mod- 
ern Kitchen  and  Bathroom.  A.  Large  Chimney  and 
Fireplace  are  Shown.  The  Basement,  Laid  Out  at 
the  Right,  Is  Notable  for  Its  Light,  Roominess,  and 
the  Separation  of  the  Store  Room  from  the  Heat 
of  the  Furnace  Room 

WHEN  the  "own  your  home"  spirit 
will  not  be  discouraged  by  a  narrow 

Cocketbook,  the  wide  economic  range  of 
ungalow  design  is  a  most  comforting 
characteristic.  Designers  have  demon- 
strated time  and  again  that  even  esthetic 
satisfaction  is  not  prohibited  by  small 
means  if  the  modest  dwelling  is  carefully 
planned.  This  is  particularly  true  when 
I  land  is  cheap,  but  the  bungalow  described 

here  was  designed  for  a  small  lot  as  well  as  a  slim  purse,  and  makes 
most  of  floor  space  that  might  easily  be  constricted  to  uselessness. 
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To  begin  at  the  bottom,  the  basement  plan  took  advantage  of  a  rearward  slope  in  the  lot 
to  provide  good -sized,  double -sash  windows  in  the  furnace  room  and  laundrv,  as  well  aa  a 
single  sash  for  the  coal  bin.  A  large  store  room  and  fruit  closet  at  the  front  were  left 
dark,  and  kept  cool  by  isolation  from  the  furnace  room.  Though  the  ground  plan  measures 
but  30  by  18  ft.,  the  laundry  is  21  ft.  by  7  ft.  3  in.,  the  furnace  room  13  ft.  4  in.  by  8  ft.  6  in., 
and  the  store  room  10  ft.  Gin.  by  8  ft.  Gin.  The  concrete  basement  wall  is  9  in.  thick  and  8  ft. 
high,  including  footings,  making  the  rooms  li^ht,  airy,  and  easily  kept  clean. 

The  house  is  built  around  a  big  chimney  with  three  flues,  one  of  which  serves  a  large 
open  fireplace  in  a  corner  of  the  living  room.  This  room  is  16  ft.  long  and  9  ft.  wide, 
running  lengthwise  of  the  house.  Usea  also  as  a  dining  room,  a  rear  door  opens  through  a 
pantry  into  the  kitchen.  In  the  center  of  the  front  wall  is  the  door  from  the  porch,  which  has 
concrete  rails  and  a  bracket- supported  roof.  There  is  a  window  each  side  of  the  door,  and 
two  more  in  the  center  of  the  sine  wall.  The  bathroom  is  small,  6  ft.  7  in.  by  4  ft.,  but  strictly 
modern  and  fitted  for  hot-water  supply.  Two  bedrooms  are  9  ft.  by  7  ft.  6  in.,  and  the 
kitchen  is  9  ft.  by  8  ft.  G  in.,  with  all  conveniences.  There  is  room  over  the  basement  stairs 
for  additional  closet  space.  With  soft-wood  flooring  and  trim,  the  cost  of  this  bungalow  in 
village  or  country  should  scarcely  exceed  $1,200;  hardwood  finish  might  add  $250  to  that  figure. 
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TN  accordance  with  the  editorial  policy  of  this  magazine  never  to  accept  compensation  in  any  form 
for  what  appears  in  our  reading  pages,  and  also  to  avoid  all  appearance  of  6oinf  so,  we  are  obliged 
to  omit  the  name  of  the  maker  or  the  seller  of  any  article  described.  This  information,  however,  is  kept 
on  file  and  will  be  furnished  free,  by  Addressing  Bureau  of  Information,  Popular  Mechanics  Magaxine. 
Chicago.  [Editor.] 
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One  Month's  Enormous  Ship  Tonnage 


CMIPS  to  the  number  of  136,  with  a 
^  dead-weight  totinage  reaching  the  enor- 
mous total  of  768.025.  were  delivered  to 
the  government  by  the  Emergency  Fleet 
Corporation  last  May.  The  magnitude  of 
this  single  month's  shipyard  output  may 
be  more  readily  grasped  by  comparison 
with  familiar  objects.  '* Dead- weight  ton- 
nage." in  shipping  parlance,  denotes  the 
total  number  of  tons  of  2.240  lb.  that  can 
be  transported.  This  fleet  of  136  vessels 
could  carry  in  one  trip  a  load  equal  to 
nine  obelisks  like  the  \\'ashington  monu- 
ment ;  or  four  giant  40-story  structures 
like  the  Xew  York  Municipal  Building; 
or  a  cylinder  of  solid  concrete  as  high  as 
the  55-stor>-  Woolworth  Building  and  129 


ft.  in  diameter;  or  a  15i)-fi.  cube  of  cast 
iron.  It  would  take  more  than  2,500  of 
the  largest  16-drivewheel  locomotives  to 
equal  a  full  loa<l.  while  so  far  as  mere 
weight  is  concerned,  the  entire  popula- 
tions of  (ireater  Xew  York.  Chicago,  Phil- 
adelphia, St.  Louis,  Boston,  and  Cleveland 
would  not  overburden  the  fleet,  and — if 
people  could  be  packed  like  merchandise — 
might  be  moved  in  a  single  mammoth  ex- 
cursion. This  record  month  saw,  in  addi- 
tion, the  launching  of  137  other  ships  in 
various  parts  of  the  country,  and  keels 
laid  for  80  more.  It  is  an  interesting 
coincidence  that  the  Panama  Canal's 
record  month  was  May.  1918,  with  a 
total  cargo  tonnage  of  780,041. 


A  Graphic  Illaitration  of  the  CarrytnK  Capacity  of  the  136  Shipa  Delivered  to  the  Government  in  One  Month: 
Nine  Washington  Monuments;  a  IftO-Foot  Cube  of  Iron;  8.660  Huge  Locomotive!,  or  a 
189.Foot  Cylinder  of  Concrete  at  High  as  the  Woolworth  Building 
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DESK  AND  CHAIR  COMBINED 
IN  LATEST  FURNITURE 

For  use  in  schools  and  offices,  a  piece 
of  furniture  in  which  are  combined  a  desk 
and  a  chair,  is  a  late  addition  to  the  mar- 


Icet.  There  are  two  types,  one  of  which 
has  a  small  tilting  desk,  adjustable  to  any 
angle.  In  the  other  a  larger  tlat  desk  is 
provided.  An  extension,  from  the  point 
where  normally  would  be  fitted  the  right 
front  leg  of  the  chair,  supports  the  table 
at  the  proper  height.  On  the  sujjport  is 
a  bookrack,  while  underneath  the  seat  of 
the  chair  is  a  large  drawer.  Resides  the 
extension  support,  the  flat  desk  has  a 
hinged  leg  at  the  left  front  corner.  Metal 
braces  at  points  stibject  to  extra  strain  add 
strength  to  the  chair. 


CHICAGO'S  FOREST  PRESERVE 
PREPARED  FOR  VISITORS 

The  remarkable  wilderness  belt  that 
borders  the  city  of  Chicago,  perpet- 
uated under  the  name  of  the  Cook  County 
Forest  Preserve,  has  been  well  prepared 
for  the  entertainment  of  its  2.5tK),000 
human  neighbors.  In  its  15,()00  acres  of 
natural  woodland  the  campers  will  find 
places  already  marked  out  for  their 
fires,  and  free  firewood  actually  piled 
conveniently  near  for  their  use,  where  the 
foresters  have  left  it  after  the  winter 
cleaning.  Springs  have  been  inclosed  in 
concrete  basins,  and  new  wells  have  been 
driven.  Along  the  network  of  concrete 
highways  that  intersect  the  preserve,  53 
miles  of  which  are  under  way,  little  sine 
clearings  have  been  prepared  to  invite 
the  campers  or  picnic  par- 
ties. At  one  point  a 
dam,  built  at  a  total 
cost  of  about  $500,  has 
formed  a  30-acre  lake, 
12  ft.  deep,  whose  waters 
are  discharged  in  a  tiny 
cascade.  The  lake  has 
been  stocked  with  black 
bass  and  bluegiHs  for 
the  benefit  of  the  ama- 
teur anglers,  and  a  bath- 
ing beach  of  clean  white 
sand  formed  by  the 
■mf^m  simple  process  of  placing 
^^^^  the  sand  on  the  ice  last 
.fl^^  winter  and  letting  it  sink 
when  the  thaw  came. 
Eventually  the  preserve 
is  to  embrace  30.fXXI 
acres,  all  parts  of  which 
will  be  accessible  by  improved  roads, 
many  of  them  concrete  surfaced. 


C  Persons  willing  to  submit  to  blood- 
transfusion  operations  are  being  exam- 
ined and  listed  by  the  medical  society 
of  a  California  city,  so  that  they  may  be 
called  upon  in  case  of  an  emergency. 
Under  ordinary  circumstances  valuable 
time  is  lost  examining  volunteers. 


DEMOUNTABLE  LUMBER  SHIP  IS 
BUILT  OF  ITS  OWN  CARGO 

A  most  remarkable  9,000-ton  ship, 
destined  to  make  but  one  voyage  of 
9.000  miles,  is  being  built  in  a  British 
Columbia  shipyard.  'Its  purpose  is  to 
carry  5.(KK).(K)0  ft.  of  lumber  to  England; 
but  when  it  arrives  at  its  destination,  in- 
stead of  being  unloaded,  it  will  sim|^ 
be  taken  apart  and  turned  bodily  into  a 
huge  lumber  pile.  For  the  new  vessel  b 
all  cargo,  and  the  cargo  forms  the  vessri. 

The  method  of  construction  is  to  lay 
down  the  keel  and  fore-and-aft  cross  tim- 
bers, complete  a  skeleton  bottom,  mount 
donkey  engines  on  the  structure,  and 
then  launch  that  portion  of  the  vessel 
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The  donkey  engines  hoist  the  heavy 
timbers  aboard  lor  the  completion 
of  the  ship.  The  sides  are  built  up 
for  8  or  10  ft.,  bohed  together,  an- 
other course  laid  and  bolted,  and  so 
on,  until  a  solid,  seaworthy  ship  is 
finished,  250  ft.  long,  60  ft.  beam,  and 

36   ft.   deep.     The  sail   

equipment  is  supi»lc- 
mented  with  twin-screw 
drive,  and  comfortable 
quarters  are  provided  tor 
officers  and  crew.  The 
cost  is  declared  not  to 
exceed  that  of  loading 
an  ordinary  vessel. 


Original  Model  of  the  Timber  Ship,  Showing  How  the  Lines  as 
First  Designed  Differed  from  Those  Finally  Adopted:  The  Model 
Had  a  Square  Stern,  While  the  Ship  Itself  Is  a  Double -Knder 


J  Loncitudinal  Section,  Revealing  the  Method  of  Layirig  the  Timber  Cargo  to  Form  the  Body  of  the 
I  Ship,  and  Indicating  the  Location  of  Quarters  for  OfRcers  and  Crew.  Engine  and  Stor.iKe  Space: 
I  In  Uie  Upper  Left  Corner  the  Shape  of  the  Vessel  is  Shown  by  a  Diagram  of  the  Deck 

Popular  Mtckanies/uitMrts  will  apptar  in  mtoving  pichms  istutd  by  PoramoutU  Magaxiiu 
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BABY  RIDES  WITH  PARENTS 
IN  BICYCLE  ATTACHMENT 

Parents  who  are  reluctant  to  leave 
baby  behind  when  they  go  for  a  spin  on 
their  bicvclcs  will  be  interested  in  an  at- 


tachment designed  by  an  Englishman  for 
carrying  a  small  child  on  his  bicycle. 
The  "go-go,"  as  the  inventor  calls  it,  is 
a  drum  of  sheet  iron,  attached  alongside 
the  rear  wheel  of  the  machine,  with  a 
portion  cut  away  to  afford  the  tiny  occu- 
pant fresh  air  and  a  view  of  the  scenery. 


MINNESOTA  CITIES  PROPOSE 

ROAD  ALONG  MISSISSIPPI 

Another  great  highway  to  connect  the 
North  and  the  South  is  being  urged  by  or- 
ganizations in  the  more  important  cities 
 of  Minnesota.  Parallel- 
ing the  Mississippi  River, 
this  highway  would  ex- 
tend from  Lake  Itasca, 
the  source  of  the  river, 
to  Xcw  Orleans,  a  dis- 
tance of  3,000  miles.  This 
route  would  mean  a 
<lrop  of  practically  1,575 
ft.  in  traveling  from 
the  lake  to  the  river's 
mouth.  Those  promot- 
ing the  idea  point  out 
that  the  trail  would  not 
only  be  one  of  scenic  in- 
terest, but  that  it  would 
serve  to  bring  about 
closer  relations  of  th€ 
people  in  the  two  sec- 
tions of  the  country. 

Numerous  large  cities 
are  located  on  the  pro- 
posed trail,  assuring  tourists  of  up-to-date 
hotel  and  garage  accommodations. 


EMERGENCY  COAT  UNLACES 

FOR  QUICK  REMOVAL 

Laced  together  with  shoestrings,  the 
five-piece  coat  made  by  a  Baltimore  tailor 

  may   be  dismem- 

b  e  r  c  d  and  re- 
moved in  a  min- 
ute. The  g  a  r  - 
ment  is  being 
urged  by  the 
maker  as  one  for 
soldiers.  sailors, 
or  others  who 
lead  hazardou-^ 
lives.  In  case  of 
injury,  where  the 
quick  and  easy  re- 
moval of  one  part 
of  a  garment  is  an 
advantage,  p  u  1 1- 
'"P  string 
LJHBH|Hli^HBi     will  disconnect 

any  part  of  the 
coat  from  the  remainder.  Lacing  is 
through  metal  eyelets. 


NEW  OPPORTUNITIES  OFFERED 

RECRUITS  IN  REGULAR  ARMY 

The  U.  S.  Army  is  offering  to  men  en- 
listing for  a  three-year  term  many  educa- 
tional advantages.  Young  men  possess- 
ing preliminary  education  may  enlist  in 
the  Medical  Corps  with  a  view  to  train- 
ing as  X-ray  manipulators.  They  will  be 
given  a  three-months'  course  at  the  -\rmy 
Medical  School,  Washington,  D.  C.  In- 
structions will  cover  electrophysics.  con- 
struction and  operation  of  all  types  of 
X-ray  apparatus,  the  U.  S.  Army  X-ray 
ambulance,  the  bedside  X-ray,  and  the 
portable  field  type  of  apparatus;  dark- 
room work,  photography;  electrical  wir- 
ing, installation,  care  and  repair  of  X-ray 
and  electrical  apparatus;  gas-engine  con- 
struction and  their  cafe  and  repair,  etc. 
Application  for  this  enlistment  should  be 
made  to  the  Surgeon  General.  V.  S. 
Army.  Washington.  D.  C.  attention  of 
the  Chief.  Section  of  Roentgenology, 

C Telephones  are  so  scarce  in  Japan  that 
not  long  ago  there  were  152,000  names  on 
a  list  of  persons  waiting  for  the  installa- 
tion of  instruments.  Brokers  deal  in  tele- 
phones, selling  those  which  are  discon- 
tinued at  a  regular  market  price. 
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This  la  the  Vickera-Vimy  Bomber,  the  First  Man-Made  Machine  to  Fly.  without  a  Stop,  across  the  Atlantic 
Ocean.    The  Fuselage  was  Crammed  with  Gasoline  Tanks  from  the  Nose  Almost  to  the  Tail,  Space  being 
Spared  Only  for  the  Small  Cockpit  in  Which  Sat  Pilot  Alcock  and  Navigator  Brown.    Either  One  of  the 
Two  Engines  could  have  Driven  the  Plane  at  a  Good  Speed  Except  at  the  Start  When  Heavily  Loaded 

UNHERALDED  NONSTOP  FLIGHT 
SPANS  ATLANTIC 


By  PAUL  A. 

fx  writing  the  story  of  the  "XC-4"  one 
*■  told  of  months  spent  in  painstaking 
experiment  and  preparation,  of  destroyers 
and  battleships  strung  across  the  ocean, 
and  of  a  "slow  but  sure"  policy  which 
made  success  almost  certain.  In  dramatic 
contrast  to  all  this  is  the  tale  of  the  first 
nonstop  transatlantic  flight  made  by 
Capt.  John  Alcock  and  Lieut.  Arthur  W. 
Brown  on  June  14-15.  1919.  This  is  the 
story  of  an  airplane  and  two  men. 

Their  \'ickers-\''imy  biplane  was  simply 
a  stock  model  of  a  type  supplied  to  the 
British  government  for  night-bombing 
raids.  As  such  machines  go,  it  was  far 
from  large,  having  a  wing  span  of  only 
67  ft.  But  "sweetness"  of  design  and 
case  of  control  made  the  type  a  favorite 
with  many  pilots.  Two  3.S()-hp.  Rolls- 
Royce  engines  were  mounted,  one  on 
cither  side  of  the  fuselage,  on  tubular 
steel  struts.  With  this  power  plant  the 
machine  was  rated  at  more  than  100 
miles  an  hour. 

Alcock  and  Brown  are  anything  but 
seafaring  men.  They  arc  both  land 
fliers,  rather,  but  with  the  broadest  ex- 
perience in  that  line.  Alcock  has  flown 
since  1911,  often  competing  with  Hawker 
and  Raynham  in  the  early  days.  During 
the  war  he  starred  in  many  long-distance 
bombing  raids  over  Constantinople  and 
other  Turkish  strongholds,  finally  falling 
within  the  enemy  lines  to  remain  a  pris- 
oner until  the  signing  of  the  armistice. 
On  his  return  to  England  he  signed  up 
with  Vickers  as  a  test  pilot  ;  and  in  that 
capacity  successfully  pleaded  with  his 
firm  for  permission  to  try  the  transatlan- 
tic flight.    His  confidence  in  himself  and 
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his  machine  were  so  evident  that  permis- 
sion was  granted. 

Brown,  the  American,  was  likewise  a 
prisoner  of  war  for  many  months,  after  a 
career  with  the  British  army  which  dated 
back  to  1914.  As  an  aerial  observer  he 
made  a  name  for  himself  on  the  western 
front,  until  his  crash  within  the  German 
lines.  The  odd  thing  about  Brown  is 
that  he  never  had  any  real  navigating  ex- 
perience before  the  "big  hop."  He  had 
regarded  navigation  as  a  mental  hobby 
which  he  studied  with  scholarly  applica- 
tion. Yet  he  started  from  Newfoundland 
with  seemingly  absolute  confidence  in  his 
ability  to  guifle  the  plane  to  the  center  of 
the  Irish  coast.  And  he  hit  it  with  almost 
mathematical  precision. 

Some  weeks  of  preparation  were  spent 
at  the  improvised  aerodrome  near  St. 
John's,  Newfoundland.  Gasoline  tanks 
were  squeezed  into  every  available  cornel 
of  the  \'ickers-\'imy  fuselage.  On  see- 
ing the  skeleton  before  the  application  of 
the  canvas  covering,  some  one  actually 
likened  the  machine  to  a  collection  of 
cans.  These  tanks  held  865  gal.  of  gaso- 
line, every  drop  of  which  was  filtered 
through  wire  screen  and  chamois  before 
entering  the  plane.  This,  by  the  way.  was 
a  lesson  learned  from  Hawker's  disaster 
in  mid-ocean.  With  other  equally  elab- 
orate precautions  the  preliminaries  were 
comf>leted  by  June  14. 

On  that  afternoon,  Alcock  and  Brown 
decided  to  wait  no  longer.  They  had 
seen  their  huge  rival,  the  Handley  Page, 
in  easy  flight  above  their  aerodrome, 
and  knew  that  haste  was  imperative. 
A  nasty,  choppy  gale  was  blowing:  but 
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they  decided  to  risk  all.  They  clambered 
into  their  side-by-side  seats  in  the 
cramped  little  cockpit.  Places  were  found 
for  the  cat,  the  dog,  and  the  four-pound 
sack  of  mail.  At  1^:13  p.  m.,  New  York 
time,  mechanics  jerked  the  chocks  from 
before  the  wheels.  Alcock  threw  both 
throttles  wide  open;  the  plane  gathered 
speed  for  the  uphill  dash  across  the  little 
field.  Burdened  almost  beyond  its  capacity, 
it  barely  cleared  hedges,  trees,  and  houses. 
But  as  the  engines  fought  with  every  bit 
of  their  power,  they  gradually  mastered 
the  40-mile  gale;  and  the  biplane  turned 
east  with  the  wind,  and  streaked  for  Ire- 
land. The  wind,  which  almost  prevented 
the  take-off,  now  added  tremendously  to 
the  speed.  But  the  battle  had  been  won  at 
the  cost  of  a  broken  wireless  propeller, 
Striking  the  \'ickcrs-\'imy  dumb  for  the 
whole  of  the  lonely  trip. 

Yet  the  two  men  sped  on.  The  wind 
held  at  their  backs,  but  the  air  grew  thick 
with  fog.  It  continued  thick.  Navigator 
Brown  made  only  four  observations  dur- 
ing the  entire  flight.  Past  midnight,  fog 
thickened  to  snow  and  hail.  By  six 
o'clock  in  the  morning  both  fuselage  and 
wings  were  covered  with  ice.  Brown  was 
continually  forced  to  climb  up  in  the 
fuselage  to  chip  ice  from  indicators  and 
X>ther  essential  instruments. 

So  they  fought  on  until  within  an  hour 
of  the  Irish  coast.  Then  the  weather 
cleared;  and  after  16  hours  of  flying,  the 
two  men  rejoiced  to  see  the  coast  line. 
Tired  and  happy,  they  decided  to  land  at 
once  in  order  to  clinch  the  prize,  which 


might  easily  be  lost  were  they  to  sink 
off  the  coast  of  England.  Alcock  peered 
down  through  Brown's  window  in  the 
fuselage  bottom,  and  picked  what  seemed 
to  be  a  good  landing  field.  Gliding  down 
around  the  wireless  tower  at  Clifden, 
the  weather-beaten  machine  touched 
ground,  rolled  a  few  yards,  and  stopped 
short  with  a  jar.  Alcock  had  completed 
the  world's  first  nonstop  transatlantic 
flight  by  landing  in  a  sticky  Irish  bog. 

They  didn't  care  much.  They  had  won 
approximately  $75,000  in  prize  money  by 
a  record-smashing  flight  of  1,950  land 
miles  in  16  hr.  12  min.,  about  two  hours 
less  than  the  fastest  railroad  time  be- 
tween New  York  and  Chicago. 

They  had  left  two  other  competitors 
back  in  Newfoundland.  The  giant  Hand- 
ley  Page  had  already  made  a  trial  flight. 
Indeed,  it  was  this  very  performance 
which  hastened  the  departure  of  the 
victors.  The  130-ft.  bomber  was  a  ver>* 
promising  competitor,  too,  with  its  four 
Rolls-Royce  engines  driving  it  at  a  speed 
of  100  miles  an  hour.  The  rebuilt  Mar- 
tinsyde  was  there,  also,  mechanics  hurra- 
ing the  installation  of  a  new  motor. 

Other  organizations  were  busy  with 
preparations  over  in  England.  The  Shortt 
machine,  which  fell  in  the  Irish  Sea,  had 
been  repaired-  The  Boulton  and  Paul 
bomber,  and  the  Alliance  entr\',  were 
about  to  start  for  Newfoundland.  The 
single-motored  Fairey  seaplane  was  also 
a  respected  contestant  because  of  its 
variable-camber  wings,  which  permit  as- 
cension with  a  heavy  load  and  great  speed 


The  IntereatinK  Feature  of  This  Pairey  Seaplane.  Is  the  Adjustable  Rear,  or  "Trailing."  Edfes  Hinnd  to 
the  Wings.    By  Depressing  Them,  the  Pilot  Adds  to  the  Lifting  Power  of  His  Plane  and  Decreases  Its 
Speed;  by  AUnins  Them  with  the  Rest  of  the  Wing  Section.  He  Lessens  Lift  but  Increases  Speed 
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TWO  NAPILR  KlHO  ENGINES  OT  450  HP..  EACH  G>VlNG 
CRUISING  AfJD  FULLSPttDS  OF  116  AND  146  M.P.  H. 
ONE  CN6INC  ALONe  CAPADI.E.  OF  CONTINUINO  FLIGHT 


FUStLAOE.  CONTAINS  TANKS 
VVfTH  FUtl  FOR  3.aOO  MiLtS.  CAPABLC 
WKt.ts  CMPIY  OF  rtOATING  THE  MACHINC 


WIRELESS  OPERATOR 
/  2  !^DEPE.NDENT\ 
VwiPELtSS  SETS  / 


JETTISON   VALVES  FOR 
QUICK  DISCHARGE  OF  FULL 


Two  of  These  Boulton  and  Paul  Biplane  Boinbcrs  were 
Entered  for  the  Transatlantic  Race.    The  Fuel  Tanks 
Which  Fill   the  Fuselage  can  be  Kmpiied   Qj:ckl/  to 
Support  the  Plane  on  the  Water 


J 


on  the  straightaway.  The  four-motored 
\yhitchead  bomber  and  Colonel  Porte's 
^rigantic  triplane  flying  boat  were  also 
reckoned  as  possible  starters.  It  was 
known  that  transatlantic  enterprises  were 
afoot  in  Italy  and  France. 


USE  FUSIBLE  METAL  TO  STOP 

FOULING  OF  GUN  BARREL 

An  alloy  composed  of  60  per  cent  tin 
and  40  per  cent  lead,  placed  in  the  cham- 
ber of  a  gun,  is  reported  to  be  effective  in 
stopping  the  fouling  of  the  barrel  by  the 
copper  of  the  shell  driving  bands.  Fir- 
ing breaks  up  the  alloy,  the  tin  of  which 
joins  the  copper  lo  form  a  new  fusible 
alloy.  This  is  made  more  readily  remov- 
able by  its  granular  form,  due  to  the  pres- 
ence of  the  lead,  which  also  lubricates  the 
barrel  f  •  subsequent  shots. 


with  conical  ends  journalcd  in  trunnions 
at  front  and  rear  of  the  truck.  It  is  lined 
with  refractory  material,  and  provided 
with  a  spout  at  each  side,  so  that  the 
metal  may  be  poured  by  tilting  the  body 
either  way.  Holes  in  the  spout  covers 
allow  the  insertion  of  heating  elements  for 
maintaining  the  fluid  condition  of  the  con- 
tents. Lugs  for  attaching  tackle  are  pro- 
vided at  the  ends  of  the  body  so  that  the 
latter  may  be  hoisted  from  the  truck. 


SPECIAL  CAR  BODY  CARRIES 

AND  POURS  MOLTEN  METAL 

A  car  mounted  on  trucks  of  the  usual 
rarilroad  type,  with  a  body  which  will 
carry  molten  metal,  keep  it  hot.  or  pour 
it  out,  has  been  designed  by  a  Pennsyl- 
vania inventor.  The  car  bodv  is  cvlindrical. 


in 


Car  for  Molten  Mftal,  Whose  Body  Is  a  Cylindrical 
Ladle,  Pivoted  at  the  Ends  and  Tilted  for  Pouring 
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ACCOMMODATION  FOR  FAMILY 

IN  TELESCOPIC  AUTO 

A  family  camping  outfit  is  provided  by 
a  telescopic  automobile  body  for  which 
the  inventor  has  asked  a  patent.  By 
placing  lean-to  tents  at  the  sides  and  rear 
of  the  extension,  considerably  more  shel- 
ter may  be  obtained.  The  extension 
slides  into  a  specially  constructed  body, 
which  in  some  particulars  resembles  that 
of  a  limousine.  Two  swinging  doors  at 
the  rear  admit  the  telescoping  part,  which 
runs  on  rubber-tired  rollers. 


SILENT  MOTOR  AND  PROPELLER 
TO  MAKE  AIRPLANE  POPULAR 

In  discussing  the  inconvenience  and 
fatigue  caused  by  the  continuous  roaring 
of  an  airplane's  motor  and  propeller,  a 
British  official  has  declared  that  the  elimi- 
nation of  all'  noise  is  not  only  possible, 
but  certain  to  be  attained  in  the  near 
future.  An  experienced  airman  pays 
little  attention  to  this  ceaseless  racket; 
but  it  is  certain  that  the  unnoticed  strain 
on  the  nerves  impairs  efficiency  and  less- 
ens his  endurance.  The  official  points  out 
that  airplaning  will  never  be  a  truly  pop- 
ular activity  until  this  nuisance  is  re- 
moved. However,  he  believes  that  flying 
is  even  now  as  safe  and  convenient  as 
travel  in  a  fast  express  train. 


NEW  KEROSENE  TRACTOR  HAS 

NOVEL  DRIVING  SYSTEM 

A  kerosene-burning  farm  tractor,  re- 
cently brought  out  by  an  Illinois  manu- 
facturer, embodies  a  number  of  unusual 
features,  not  the  least  important,  from 
the  driver's  standpoint,  being  the  roomy, 
comfortable,  and  convenient  platform  at 
the  rear.     Mechanically  the  machine  is 
interesting  for  its   driving  system  and 
spring-cushioned  wheels.    Sets  of  plan- 
etary gears  are  used  to- drive  a  live  rear 
axle,  reducing  strain,  friction,  and  chance 
of  trouble,  and  considerably  increasing 
the    transmitted    power.     The  floating 
driving  wheels  are  turned  by  four-point 
spiders  on  the  ends  of  the  live  axle,  acting 
on  the  wheel  rims  through  cushioning 
springs    which    effectually    absorb  ail 
shocks.    The  machine's  speed  rating  may 
be  changed  by  removing  a  cover  on  the 
side  of  the  transmission  case  and  trans- 
posing two  cross-over  gears.    In  a  few 
minutes,  with  a  wrench  and  screwdriver, 
the  speed  is  altered  from  2Vi  and  3Vi  to 
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The  Tractor's 
Roomy  and  Com- 
fortable Rear  Plat- 
form Is  a  Feature 
Appreciated  by  the 
Driver,  and  the 
Automobile  Type  of 
Control,  as  Seen  in 
the  View  Above, 
Adds  to  the  Satis- 
faction, The  Cen- 
ter    Picture  Gives 


a  Good  Idea  of  the 
Machine's  Appear- 
ance in  Action, 
Shewing  the  Cush- 
ion Drive  on  the 
Rear  Wheels,  While 
the  Detail  Just 
A  bovc  Reveals 
the  Planetary-Gcar 
Drive.  One  of  the 
Special  Features  of 
the  Tractor 


1^2  an^l  2V2  miles  an  hour.  The  inclosed 
transmission,  engine  cradle,  and  front- 
axle  support  form  a  unit  upon  which  the 
whole  tractor  is  mounted,  making  twisted 
frames  out  of  the  question,  and  keeping 
all  parts  in  alinement. 


LARGE  CABIN  MARKS  BRITAIN'S 

FIRST  COMMERCIAL  AIRPLANE 

The  "Bat"  commercial  biplane  repre- 
sents one  of  the  first  attempts  made  by 
British  manufacturers  to  break  away 
from  the  customary  war-time  designs. 
The  machine  has  been  planned  and  built 
solely  for  the  transportation  of  four  pas- 
sengers or  2,000  lb.  of  freight.  As  fitted 
for  passenger  traffic,  the  8  by  S-ft.  cabin 


is  handsomely  decorated,  and  furnished 
with  four  comfortable  armchairs,  a  tele- 
phone to  the  pilot,  and  an  altimeter  and 
speed  indicator,  which  tell  the  passengers 
how  high  and  how  fast  they  are  traveling. 
Last,  but  far  from  least,  the  passengers 
are  permitted  to  smoke.  The  pilot's  cock- 
pit is  placed,  very  unconventionally, 
within  a  few  feet  of  the  tail,  the  unusual 
position  giving  him  larger  field  of  vision 
than  he  ordinarily  enjoys. 


CTt  has  been  discovered  that  a  pulp 
suitable  for  a  coarse  grade  of  paper  and 
cardboard  can  be  made  from  the  larger 
yellow-pine  chips  from  which  turpentine, 
resin,  and  pine  oil  have  been  extracted  by 
distillation. 


\r.  ■ 


COWIUOmT.  KSTtTOTt  mOTO  M«rS 

Thia  "Bat"  la  an  English  Pasaencer  Plane,  and  One  of  the  First  to  be  Built  Solely  for  Commercial  Use. 
The  Fuselage  has  been  Designed  around  the  Cabin.  Which  Is  Unusually  Comfortable  for  So  Small  a  Plane. 
Note  That  the   Paaaenger  at  the   Left  is  Enjoying  a  Cigarette  without  Fear  of  a  Gasoline  Explosion 
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TEST  ANCHOR-CHAIN  SHACKLES 
WITH  MOTOR-DRIVEN  SCREWS 

A  testing  machine  with  a  pulling  power 
of  150  tons  is  used  to  try  out  the  anchor- 
chain  shackles  for  vessels  of  the  I"2mer- 


The  Vertical  Screws  Visible  inside  the  Testing  Frame  are  Geared  to  a 
Motor  Drive  Shaft,  and.  When  They  Revolve,  Exert  a  PuUinf 
Force  Up  to  160  Tons  against  the  Shackle  being  Tested 

gency  Fleet  Corporation.  Motor-driven 
screws  apply  the  strain,  the  standard  test 
being  141.6K(1  lb.,  or  practically  71  tons. 
On*  out  of  every  25  shackles,  however, 
must  withstand  99  tons  of  dead-weight 
pull  without  showing  any  signs  of  failure. 


PREHISTORIC  TEXAS  TRIBES 
THREE  DISTINCT  TYPES 

A  preliminary  examination  of  the  state 
of  Texas,  to  be  followed  by  a  thorough 
archeological  survey  by  the   Bureau  of 

  American  Ethnology,  has 

disclosed  the  fact  that 
the  territory  which  forms 
the  state  was  inhabited, 
in  prehistoric  times,  by 
three  distinct  types  of  In- 
<lians.  Those  of  the  east- 
ern part  were  agricul- 
tural people,  and  skilled 
in  the  manufacture  of 
pottery,  as  is  shown  by 
the  stone  farming  imple- 
ments and  earthenware 
that  have  been  found. 
Hunters'  weapons  have 
been  dug  up  in  the  cen- 
tral part  of  the  state,  in- 
dicating that  the  ancient 
tribe  which  once  lived  in 
that  section  was  com- 
posed of  devotees  of  the 
chase.  In  the  extreme 
western  portion  of  the 
state,  a  tribe  much  like 
the  Pueblos  of  New 
Mexico  appear  to  have 
lived  in  olden  times. 
Texas  is  believed  by  the  archeologists  to 
be  a  fertile  field  for  their  operations,  as 
the  cursory  examination  has  brought  to 
light  a  wealth  of  material,  and  because  the 
state  never  has  been  the  scene  of  sys- 
tematic research  work. 


CLASSY  STREAMLINE  HOOD  CAMOUFLAGES  CAR 

There  has  recently  been  placed  on  the  day,  and  the  car  is  not  damaged  in  any 
market  an  outfit  that  will  give  to  a  cheap     way,  as  the  standard  bolt  holes  are  used. 

car  the  appearance  of  a   

much  more  expensive 
one.  The  change  is  made 
by  using  a  new  engine 
cover  and  cowl  of  the 
latest  type :  new  wind- 
shield brackets  which 
give  the  required  tilt,  and 
new  running  boards  and 
lamp  fittings.  The  ordi- 
nary radiator  is  used,  but 
is  covered  by  a  silver- 
plated  shell  to  conform 
to  the  new  design.  It  is 
equipped  with  a  modern 
radiator  shutter.  The 
change  can  be  made  in  a 


The  Casual  Observer  Might  be  Excused  for  Mistaking  the  Identity  o<  Tait, 
Low-Priced  Car,  Equipped  with  a  New  Streamline  Hood  and  Covi, 
Silverplitcd  Radiator  Shell,  and  a  Stylish  Slanting  Windsblcic 
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Collapsible  "Camels"  for  Raising  Sunken  Ships:  They  are  Placed  Inside  the  Ship  Deflated  and  are  Then 
Pumped  Up  as  Indicated  by  Three  of  the  Four  Shown   in  the  Picture 


COLLAPSIBLE  CANVAS  **CAMELS" 

RAISE  SUNKEN  SHIPS 

I -■  A  ship-salvaging  "camel"  that  is  blown 
«p  like  an  automobile  tire  has  been  in- 
vented by  a  British  naval  officer,  and  is 
already  doing  good  work  among  sunken 
vessels.  Shaped  like  a  small  dirigible 
balloon,  the  camel  is  made  of  laminations 
of  specially  prepared  vulcanized  canvas. 
It  is  protected  by  longitudinal  rope  fend- 
ers and  provided  with  flat  flexible-steel 
moving  bands.  Three  air  connections  at 
different  points  make  for  convenience  in 
handling,  and  a  pressure  regulator  pre- 
vents ovcrinflation.  Deflated,  the  big 
bags  are  introduced  through  porthole  or 
hatchway  into  the  sunken  ship,  and  then 
air  is  pumped  in  until  the  vessel  risei. 
A  special  steel  clip  for  fastening  to  a 
ship's  side  allows  the  external  use  of  the 
camels  if  necessary-,  avoiding  the  difficult 
task  of  placing  cables  under  the  hull. 


indicator,  the  government  asked  the  Bu- 
reau of  Standards  to  produce  a  faultless 
chain.  So  the  scientists  in  their  labora- 
tories built  a  little  machine  which  slowly 
wound  and  unwound  the  chains  under 
test,  just  as  they  would  be  twisted  by  the 
action  of  the  altimeters.  After  the  opera- 
tion had  been  performed  millions  of 
times,  the  chains  were  microscopically 
examined  for  defects.  In  studying  the 
illustration,  the  reciprocating  action  of 


LITTLE  MACHINE  TESTS  CHAINS 

IN  AIRPLANE  ALTIMETERS 

Modem  war  is  fought  in  the  laboratory 
as  much  as  on  the  field  of  battle.  Con- 
sider, as  one  of  a  thousand  instances,  the 
altimeters,  or  aneroid  barometers,  which 
were  fitted  to  the  instrument  boards  of 
the  fighting  airplanes.  Discovering  a 
tendency  to  rust  and  stiffen  in  the  thread- 
like chain  which  connects  diaphragm  and 


This  Mechanism  was  Used  in  Making  War.Time 
Tests  on  the  Strength  of  the  Tiny  Baromeler 
Chains  Which    Connect  Diaphragm  and  Indicator 

the  mechanism  will  become  clear  when 
one  notices  the  hairsprings  under  the 
winding  drums. 


CThe  Canadian  Pacific  Railway  has  ap- 
plied for  a  charter  to  operate  an  aerial 
freight  and  passenger  service. 
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WRECKERS  REVEAL  NEW  FRONT 
INSIDE  OLD  BUILDING 


CAR  RUN  WITHOUT  CARBURETOR 
GIVES  SURPRISING  MILEAGE 


To  make  way  for  the  double-decked  A  Red  Cross  chauffeur  in  Paris  is  re- 
boulevard  which  will  some  day  relieve  ported  to  have  driven  his  car  nearly  45 
Chicago's  down-town  traffic  congestion,     miles  on  one  pint  of  gasoline,  using  no 

carburetor,  but  condens- 
ing and  spraying  the 
fui'l  directly  into  the  cyl- 
inders i)y  a  method  not 
disclosed.  This  is  at  the 
astonishing  rate  of  360 
miles  to  the  gallon.  In 
the  absence  of  any  in- 
formation as  to  the 
weight  of  car  or  the  na- 
ture of  the  road  trav- 
ersed, comment  on  this 
extraordinary  figure  is 
more  or  less  futile. 
W  ith  a  car  of  standard 
equipment,  tuned  for  the 
occasion  and  "nursed" 
along  by  a  trained  driver, 
an  American  car  mak- 
er claims  a  record  of  83 
and  a  fraction  miles  on 
one  gallon ;  but  25  is 
generally  regarded  as 
very  high  indeed.  IT  the 
thermal  efficiency  of  a 
gasoline  engine  with  carburetor  is  around 
20  per  cent,  this  inventor  appears  to  have 


When  Wreckers  Demoliihed  Part  of  This  Old  Warehouse  to  Make  Wajr 
(or  ChicaKo's  Down-Town  Boulevard  ImprovemeDti  Tbey 
Found  the  New  Front  Already  in  Place 

it  has  been  necessary  to  cut  through 
scores  of  warehouses  and  office  build- 
ings. Considerable  litigation  before  the 
rights  or  demands  of  one  warehouse  were 
determined  threatened  to  hold  up  the 
owners'  reconstruction  program  indefi- 
nitely. They  could  not  proceed  to  rebuild 
while  the  case  was  in  the  courts,  as  that 
would  jeopardize  their  suit.  However, 
they  secretly  erected  a  new  front,  com- 
plete with  windows  and  doors,  inside  the 
old  building.  This  was  discovered  only 
when  wrecking  operations  were  finally 
resumed. 


attained  more  than  100  per  cent. 


DRAINAGE  WILL  RECLAIM 
RICH  FLORIDA  LAND 

A  large  area  of  rich  Florida  land  will 
be  made  available  for  cultivation  by  a 
drainage  project  about  to  be  undertaken 
by  the  authorities  of  that  state.  The 
land  is  now  covered  by  the  waters  of  the 
St.  John's  River,  which  resembles  a  chain 
of  small  lakes  more  than  a  stream.  About 
1.0(K).000  acres  will  be  reclaimed  in  the 
counties  of  Rrcvard.  Osceola.  Orange, 
and  N'olusia.  in  the  central  part  of  Florida. 
It  has  been  estimated  that  the  work  will 
cost  npt  less  than  $7  an  acre,  and  perhaps 
$10  an  acre  will  be  required. 


SNAILS  IN  GLASS  TUMBLER 
PHOTOGRAPHED  BY  TEXAN 

Though  proverbially  the  slowest-mov- 
ing creatures  on  earth,  snails  have  a  way 
of  getting  to  their  destinations  that  is 
certain,  if  not 
swift.  The  photo- 
graph reproduced 
herewith  was 
taken  by  a  Texan 
while  on  a  fishing 
trip.  It  shows  in 
a  glass  tumbler  a 
number  of  the 
mollusks,  some  of 
which  have 
started  on  their 
"dash"  for  liberty. 
One  appears  to 
be  m  u  c  h  more 
speedy  than  his 
companions,  for 
he  has  negotiated 
the  rim  of  the 
glass,  while  many  of  the  others  are  still 
at  the  bottom. 
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"This  Bi^  Lij^.ish  Triplane  Bomber.  Seen  in  Plight  from  Another  Airplane,  has 
Proved  lis  Worth  as  a  Reliable  Freight  and  Pas§enger  Carrier.  The  Smaller 
Picture  at  the  Left  Showi  the  Interior  of  the  Puselage  in  Which  the  Transporta- 
tion of  a  Large  Cargo  Ii  Poiatble  Because  of  Freedom  from  Obstructing  Wires 

•    BIG  TRIPLANE  BOMBER  PROVES 
COMMERCIAL  SUCCESS 


English  advocates  of  the  triplane  con- 
struction for  airplanes  are  pleased  with 
the  performances  of  the  eight-ton  Bristol 
bombers,  now  finding  favor  for  commer- 
cial use.  They  stand  20  ft.  8  in.  high, 
with  a  span  of  81  ft.  8  in.  and  a  length  of 
51  ft.  6  in.;  yet  their 'four  Liberty  engines, 
placed  between  the  "Pper  and  middle 
wings,  drive  them  at  1!2?  miles  an  hn\ir, 
while  sound  design  makes  them  as  re- 
sponsive to  the  controls  as  a  small  bi- 
plane. Like  most  of  the  big  machines 
they  were  designed  for  long-distance 
bombing  raids  into  Hunland,  on  which 
'hey  would  have  carried  three  guns  and  a 


M'VIUAHT,  KtTtTOMI  VHOTO  •lt«* 

This   Picture  was  Taken 
from   the   Interior  of  the 
Fuselage   and    Shows  the 
Pilot  Coming  Aboard 


ton  of  fionibj.. 
As  modified  for 
more  peaceful 
work,  they  carry 
14  passengers  in 
a  CO  m  f  o  r  t  a- 
ble  cabin.  Ivlimi- 
nation  of  cros^- 
wircs  and  care- 
ful arrangement 
of  the  gasoline 
tanks  in  the 
fuselage  p  r  o  - 
vides  a  passageway  along  which  passengers 
may  walk. 


THE  SMALL   STORE  MOVES  TO  STATE  STREET 

By  E.  T.  BRONSDON 


1_I  ERE  is  the  greatest  department  store 
in  the  world.  It  is  an  establishment 
which  answers  all  the  questions  and 
quarrels  raised  by  monopoly  and  the 
chain-store  plan.  It  is  a  department  store 
Jn  which  each  department  is  owned  and 
controlled  bv  a  small  dealer.  It  is  de- 
signed especially  to  take  a  fall  out  of  the 
cost  of  living  because  of  lessened  over- 
head.    It  is  the  new  Chicago  Market, 


which  occupies  the  eight  floors  of  a  for- 
mer department-store  building. 

.^^e  you  a  small  merchant,  selling  any 
sort  of  wares,  from  floral  horseshoes  to 
the  hardware  variety?  Have  you  longed 
for  years  to  place  your  business  on  the 
main  artery  of  a  large  city?  This  store 
will  give  you  the  opportunity. 

Are  you  a  consumer  of  dry  goods,  gro- 
ceries, household  furnishings,  and  all  the 
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impedimenta  of  modern  life?  Have  you 
been  driven  to  the  point  of  explosion  by 
the  indifference  of  some  department-store 
clerks,  whose  bread  and  butter  is  only 
remotely  connected  with  the  task  of 
pleasing  you  in  service?  Have  you  often 
wished  that  you  could  see  the  owner  him- 
self and  straighten  out  the  tangle? 

The  new  market  gives  you  every  con- 
venience of  a  modern  department  store, 
yet  brings  you  in  touch  with  the  pro- 
prietor in  every  department.  The  man 
you  talk  to  actually  owns  all  the  goods 
displayed.  lie  is  taking  your  money  for 
himself.  lie  knows  that  he  has  to  satisfy 
you  or  go  broke.  The  personal  responsi- 
bility of  the  small-town  store  therefore 
is  combined  with  all  the  conveniences  to 
which  you  have  been  accustomed. 

For  the  proprietor,  this  new  idea  in 
stores  promises  a  chance  at  the  immense 
sales  of  a  centrally  located  store  without 
the  obligation  of  high  rent.  In  applying 
for  space,  the  lessors  examine  his  busi- 
ness. H  it  is  sound,  and  not  connected 
with  hocus-pocus  in  any  way,  a  contract 
is  furnished.  This  contract  calls  for  a 
certain  percentage  of  his  total  gross 
sales,  and  is  figured  on  the  basis  of  profit 
the  seller  makes  on  each  article.  Thus 
the  dealer  can  figure  his  overhead  on 
every  item,  and  can  shave  prices  to  the 
point  that  does  away  with  all  blind  com- 
petition, giving  the  consumer  and  himself 
the  benefit.  The  lessors  take  something 
of  a  chance  on  their  own  judgment  with 
each  foot  of  space  they  rent;  but  in  the 
average  they  expect  to  make  a  good  re- 
turn on  the  whole  building. 


The  advantages  of  this  plan  are  so  im- 
portant both  to  seller  and  consumer  that 
a  brief  statement  of  them  is  justified. 
The  return  to  the  consumer  may  be 
stated  thus:  He  will  buy  at  the  lowest 
prices  for  which  the  best  goods  can  be 
furnished ;  he  may  feel  certain  always 
that  he  is  getting  the  best  goods,  because 
the  promoters  of  the  plan  cannot  afford 
to  take  chances  on  inferior  articles;  and 
because  today  every  man  who  "is  making 
a  success  out  of  selling  knows  thor- 
oughly that  "repeat  orders"  are  the 
basns  of  his  success,  the  buyer  may  rely 
upon  the  utmost  in  service  from  any 
store  organized  on  this  plan. 

The  seller  will  be  no  less  benefited. 
He  will  have  his  goods  at  the  disposal 
of  the  public  just  where  the  public  wants 
to  buy;  he  will  take  no  chance  whatever 
outside  the  single  chance  he  takes  in 
business  anywhere,  namely,  the  selling 
of  his  wares;  and,  since  his  books  will  be 
audited,  he  will  have  to  treat  the  public 
justly  on  all  occasions,  but  for  this  he  * 
will  be  richly  recompensed.  In  addition, 
he  will  have  the  advantage  of  cooperative 
buying,  cooperative  renting,  and  co- 
operative deliver)',  with  cooperative  col- 
lection behind  him.  For  the  man  with 
an  honest  product  at  an  honest  price,  all 
cares  will  vanish. 

Argument — Bolshevistic  or  otherwise — 
always  has  claimed  that  the  United 
States  was  heading  direct  into  capitalistic 
control  of  all  enterprise.  "Trusts,  chain 
stores,  monopolies,  big  interests  —  how 
can  the  small  merchant  compete?"  has 
been  the  line  of  talk.    This  is  how. 


STREET-GUTTER  SNOWPLOW  KEEPS  DRAINAGE  OPEN 


City  property  owners  who,  because  of 
labor  shortage  in  the  winter  of  1917-18, 
had  to  get  out  and  dig  heavy  snow  from 
the  street  gutters  to  open  the  drains,  will 


be  interested  in  a  new  English  invention. 
It  is  simply  a  small  \— plow,  of  redwood, 
shod  and  braced  with  steel,  that  cuts  a 
clean  18-in.  channel  when  drawn  along 
the  gutter  by  a  horse.  Two  rollers  bear 
a>i:ainst  the  curb.  aTid  a  weight  on  the 
point  adjusts  the  plow  for  varying 
(lci)ths  of  snow.  With  two  men,  it  has 
cleared  23  miles  in  14  hours. 


This  Gutter  Snowplow  Cuts  an  18-Inch  Channel  at 
a  Rapid  Rate,  Keeping  the  Street  Drainage  Open; 
the  Rollers  Bear  against  the  Curb,  and  the  Movable 
Weight  In  Front  Serves  to  Adjust  the  Plow  to  the 
Snow  Depth 


SUCCESS  FOLLOWS  MISHAPS 
IN  LAYING  OCEAN  SEWER 

A  sewer  pipe  which  extends  into  the 
ocean  at  San  Francisco  has  finally  been 
laid  in  place,  after  two  attempts  at  short- 
cut installing  methods  had  failed.  The 
long  pipe  was  first  laid  out  on  the  beacli, 
above  high  water,  resting  on  heavy  timber 
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Above  Arc  Two  Viewa'ol  Uniuccessfal  Experiment*  in  Laying  Sewer  Pipe  Out  into  the  Ocean.  The  Long, 
Serpentine  Curve  of  the  Pipe  Stretched  Out  on  the  Beach  Indicates  the  Destructive  Power  of  Storm  and 
High  Tide    The  Small  Picture  in  the  Corner  Shows  the  Method  of  Buoying  the  Finished  Pipe  with  Barrels, 
but  When  It  was  Launched,  the  Sea  Tore  the  Floats  Loose  and  the  Pipe  Sank 


Pipes,  with  Floats  Attached,  were  Moved  Along  into  the  Sea  as  Soon  as  Calking  was  Finished,  and  Then 
'uothcr  Section  Rolled  into  Position;  but  the  Method  Proved  a  Failure.  The  Successful  System  F  nally 
Adopted  was  to  Build  Piling  the  Whole  Length  of  the  Course,  and  Lower  the  Sewer  from  It  by  Cables,  as 

Indicated  in  the  Comer  Picture 
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In  the  Diagram  is  Shown  the  Path  Taken  by  the  Automobile  Which  Jumped  off  a  10-Foot  Concrete  Retaining 
Wall.  Turned  a  Somersault,  and  Landed.  Top  Down,  in  the  Creek  Below.    How  the  Car  Looked 
Afterward  may  be  Seen  in  the  Picture.    Miraculouily.  the  Three  Occupants  Escaped  Injury 


skids  and  cradles.  Before  the  finished 
scwcr  could  he  launched  and  floated  to 
its  plnce,  a  severe  storm  and  high  seas 
thr?\v  it  into  useless  serpentine  curves. 
Next  the  pipe  was  formed  on  inclined 
skids,  buoyed  with  barrels,  and  rolled  into 
the  sea ;  but  the  waves  tore  the  floats  off. 
and  it  sank. 

The  sttccessful  method  employed  piling 
driven  along  the  location  line,  from 
which  the  pipe  was  suspended  in  loops 
of  cable.  After  calking,  the  loops  were 
lowered  carefully  until  the  drain  rested 
on  the  bottom,  and  then  withdrawn. 


AUTO  TURNS  SOMERSAULT 
WHICH  ENDS  IN  CREEK 

Note-d  for  being  the  scene  of  many  mis- 
haps, a  shallow  creek  that  flows  through 
a  western  city  probably  never  before  was 
involved  in  as  spectacular  and  unusual  an 
accident  as  when  the  car  shown  in  the 
picture  plunged  into  the  water.   The  dive 


came  as  the  climax  to  a  speedy  run  down 
a  street  which  ends  just  short  of  the  bank 
of  the  stream.  Dodging  a  tree  and  a 
lamp-post,  the  machine  plunged  over  the 
10-ft.  concrete  retaining  wall,  turned  a 
somersault,  and  landed  upside  down  in 
the  water.  Three  occupants  escaped  with 
slight  bruises.  Later  the  car.  consider- 
ably damaged,  was  hauled  out  of  the 
creek  on  inclined  tinvbers.        -  . 


MULES  PUSH  HAY  RAKE 
BEFORE  THEM 

A  hay  rake  that  is  worked  in  a  diflferent 
way  has  12  long  wooden  prongs  tipped 
with  steel  points.  Two  mules  are  hitched 
to  the  back  axle,  on  which  is  the  driver's 
seat  and  the  lever  for  raising  and  lowering 
the  rake.  The  machine  is  pushed  toward 
the  piles  of  hay.  which  it  scoojjs  up  till  it 
holds  six  or  seven.  It  is  then  driven  across 
the  field  to  the  baler,  and  the  hay  is 
slipped  off  the  rake. 


"Putting  the  Cart  before  the  Horse"  la  the  Proper  Method  with  This  Hay  Rake,  Which  Two  Mules,  Instead 
of  Pulling,  Push  Right  into  the  Stack.  With  a  Lever  the  Driver  Then  Picks  Up  a  Load. 
The  Rake  is  Seen  Empty  at  the  Left  and  Loaded  at  the  Right 
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COMMENT  AND  REVIEV 

[Th«ae  pagM  were  printed  Jane  21.  1019] 

"^rOT  all  the  heroes  fell  in  battle  with  its  bursting  shells  and  deadly  gas,  and 
-^-^   the  excitement  and  pyrotechnics  of  combat;  mere  were,  and  will  be,  hun- 
dredfl^  perfaqw  thousands,  who  just  as  willingly  gave  their  lives,  but  whose 
sacrifice  is  net  printed  in  any  list,  nor  written  in  halls  of 
Uaaac. 

When  we  entered  the  war  and  there  was  work  lor  everybody, 
many  a  man  who  had  practically  retired  from  active  btuiness, 

but  whose  ripe  experience  was  golden,  took  up  executive  duties. 
Some  were  called  away  from  home;  others  continued  what  they 
had  been  doing,  but  took  on  burdens  far  beyond  their  years. 
Into  this  work  they  threw  themselves  without  reserve,  and  in  a 
year  exhausted  that  vitality  which  otherwise  would  have  yielded  them  ten  years 
more  of  life.    Others  were  in  the  prime  of  life,  but  in  positions  of  such  great 
importance  as  to  require  the  normal  efforts  of  five  years  to  be  expended  in  one. 

The  war  is  over,  the  strain  has  relaxed,  hut  in  tills  city  and  that  appear  at 
frequent  inten-'als  the  names  of  those  who  are  passing  away,  whose  lives  are 
part  of  the  price  of  war.  Sanitariums  for  people  with  overstrained  nerves  are 
fiUed  as  never  before,  many  of  whom  will  feel  the  effects  of  war-time  efforts  in* 
lessened  efficiency  and  shortened  lives.  Together  with  those  who  lost  livesl  or 
Umba,  or  health  in  military  service,  these  also  deserve  the  appreciation  of  uieir 


i 


Over  There 
and  Here 


\K7  HILE  our  coops  in  the  North  can  almost  be  seen  to  grow,  and  the  golden 
VV   gfain  ficMa  of  the  South  are  already  being  gathered:  while  industry  is 
putting  on  more  men  and  adding  to  its  facilities;  while  indications  promise  a 

period  of  greater  prosperity  than  any  nation  has  ever  known, 
we  should  not,  in  our  expected  success,  forget  the  conditions 
which  exist  across  the  Atlantic.  We  have  no  occasion  to  be 
pessimistic — far  from  it — but  we  do  need  to  understand  COndi- 
tions  there,  even  though  the  picture  is  a  painful  one. 

Frank  Vanderlip,  a  banker  of  international  experience,  and 
a  close  observer,  on  his  recent  return  from  a  studv  of  aiEfairs 
abroa^  designates  conditions  tiiere  as  '^ralyved  inoustry,"  and 
paralyzed  to  an  extent  little  dreamed  of  by  most  of  us  here. 

Europe  lacks  capital,  raw  materials,  and  to  a  large  extent  industrial  organi- 
sation, all  of  which  have  been  used  up,  or  scattered  during  the  war.  Resump- 
tion of  industries  is  also  hindered  through  the  loss  by  death  of  millions  of 
skilled  and  experienced  men,  whose  abilities  required  jrears  to  grow,  and  which 
only  time  can  restore.  Only  partial  crops  will  be  raised  there  this  year,  and 
live  stock  of  all  kinds  has  been  greatly  depleted;  fortunately  our  own  and 
Canada's  grain  crops  promise  a  huge  yield,  and  with  restored  ocean  traffic 
starvation  conditions  are  improbable,  but  the  full  dinner  pail  is  unlikely  there 
for  another  year.  It  is  to  America  that  Europe  must  look  for  relief,  and  it 
is  for  us  to  keep  a  level  head,  both  for  Europe's  sake  and  our  own.  This 
country  has  the  opportunity  of  centuries  to  be  of  world-wide  assistance  in 
stabilising  and  restoring  normal  conditions,  and  we  must  not  fall  in  our  duty, 
nor  must  we  think  only  of  ourselves. 

The  Financial  World  reduces  the  whole  pronositlon  to  these  few  words: 
"Capital  must  be  husbanded,  lonf  credits  extended,  labor  must  not  be  impatient 
or  dictatorial,  and  capital  must  OOt  make  greed  its  first  principle.  Europe  is 
economically  diseased  and  must  be  treated  with  tenderness  and  care."  We  have 
our  industrial  organizations  but  slightly  impaired;  our  machinery  is  in  good 
workinc  condition,  being  neither  junx  nor  obsolete;  we  liave  raw  materials;  we 
have  me  money  to  operate  and  produce,  and  we  have  minions  of  skilled  and 
unskilled  laborers.  What  we  most  need  at  this  moment  is  a  spirit  of  reasonable- 
ness and  cooperation  on  the  part  of  both  employer  and  employe  in  order  to  sta- 
bOixe  prodoong  and  working  conditions.  This  alone  can  secure  the  largest 
permanent  returns  to  both.  The  occasional  employer  who  refuses  to  get  down 
to  earth  and  sit  in  with  his  men  to  discuss  matters  fully,  in  an  honest  heart-to- 
heart  effort  to  get  matters  right,  is  just  as  unreasonable  and  illogical  as  the  sym- 
pathetic strike  which  talses  thousands  of  men  from  jobs  that  are  satisfactory,  in 
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order  to  force  the  observance  of  some  technical  point  between  one  employer 
and  a  few  score  or  a  few  hundred  of  his  men.  Not  ail  employers  in  these  days 
are  intolerant  czars  and  tyrants.  Those  who  are  will,  by  their  own  stubbornness, 
count  thcmaclvf  out  before  I011&  aad  wiU  iiave  to  make  way  for  men  who 
beKeve  in  and  practice  a  spirit  of  nor-mindednesw.  Bnt  tiie  many  who  are  human 
surely  deserve  the  consideration  and  cooperation  of  their  men.  One  thing  is 
absolutely  certain:  The  advocates  of  Bolshevistic  and  I.  W.  W.  principles  only 
throw  monkey  wrenches  in  the  gears,  and  can  never  ^tt  their  followers  any- 
where but  into  trouble.  Even  though  they  sincerely  believe  in  what  they  advo- 
cate, they  are  like  a  packing-house  butcher  trying  to  perform  a  delicate  operation 
on  a  man's  eye;  he  means  well  enough,  but  the  patient  ia  pret^  certain  to  lota 
his  sight. 


(rer  | 


IN  the  early  j^art  of  the  13th  century  the  Uanseatic  League,  which  was  a  busi- 
ness organisation  of  German  towns  and  mercliants^  extended  its  sphere  into 

England*  These  merchants  brought  with  them  a  system  of  weights  and  measures 
which  has  endured  until  the  present  time,  and  was  brought  to 
America  from  England,  and  adopted  and  used  here  ever  since. 
For  several  hundred  years  the  Germans  controlled  business  in 
England,  and  it  tenuoned  for  a  woman— Queen  ffiiaabeili— to 
lid  the  country  of  their  dominance. 

In  1783,  that  great  British  inventor,  James  Watt,  realizing 
how  irrational  was  the  method  then  in  use,  devised  a  decimal 
system,  which  he  submitted  to  several  countries.  It  was  this 
system  which  became  the  present  metric  system.  Talleyrand,  the  great  French 
statesman,  was  quick  to  realize  its  advantages  and  caused  it 'to  be  adopted  by 
France.  Thirty-three  other  countries  soon  adopted  it  also,  and  today,  in  whole 
or  part,  the  metric  system  is  in  use  in  200  countries.  Among  them  may  be  men- 
tioned Arabia,  Archangel,  Abyssinia,  Babylonia.  Egypt,  Finland,  Iceland,  India, 
Korea,  Monte  Carlo,  Mozambique.  Palestine,  Patagonia.  Siberia,  Sahara,  Siam, 
Turkey,  and  Zambesia.  China,  which  for  years  has  used  the  metric  system  in  28 
ports,  has  recently  decided  to  extend  the  system  to  its  426,000,000  subjects.  In 
fact,  the  United  States  and  Great  Britain  are  the  only  remaining  countries  of  con- 
sequence which  have  not  adopted  it. 

The  Arabic  numerals,  1234567890,  are  used  throughout  the  world.  The  advan- 
tage of  a  world-wide  use  of  a  uniform  system  of  weights  and  measures  is  self- 
evident.  Indeed,  one  of  the  first  things  our  soldien  (most  of  them)  had  to  learn, 
on  arrival  in  France,  was  die  metric  system.  To  the  use  of  tliis  accurate,  simple 
system  is  doubtless  due,  in  a  large  degree,  the  efficiency  in  production  and  use 
of  the  German  war  machine.  The  diief  cause  of  difficulty  in  making  and  rejection 
of  shells  by  our  munition  maken  in  1914  and  1915  was  due  to  our  workmen  who, 
having  been  trained  in  inches,  were  making  ammunition  in  inches  to  be  used  in 
allied  guns  made  in  millimeters.  The  process  today  of  making  export  goods  in 
inches  and  feet,  to  be  sold  in  countries  where  the  dimensions  must  first  be  trans- 
lated into  centimeters  and  meters  is  so  laborious  and  confusing  and,  finallv,  uncer- 
tain, as  to  work  a  great  handicap  on  our  sales  abroad.  ^  To  meet  this  disadvantage, 
our  exporters  are  obliged  to  translate  their  dimensions  into  metric  denomina- 
tions, but  even  this  cannot  always  be  done  with  absolute  exactness.  If  we  are  to 
attain  our  possibilities  in  foreign  markets,  it  is  of  paramount  importance  that  we 
go  to  the  modern  system  as  soon  as  possible. 

To  change  any  custom  which  has  ftsd  tmiverssi  use  in  a  country  for  centuries 
seems  revolutionary,  and  suggests  all  sorts  of  d'fficult  problems.  We  like  our 
inches  and  feet  just  as  the  native  in  some  lands  today  likes  his  antiquated  wooden 
plow  which  has  the  sentiment  of  centuries  of  use.  In  some  of  our  older  cities, 
certain  streets  wind  about,  resulting  in  buildings  of  irregular  and  undesirable 
shapes,  because  years  ago  a  cow  path  followed  the  direction  of  least  resistance. 
Some  of  these  freak  streets  have  already  been  corrected,  and  no  new  ones  are 
laid  out  so.  Our  present  system  has  no  better  excuse  for  being  continued,  and 
should  be  ciiangea.  Any  person  of  ordinary  IntelUgcnce  can  learn  the  metric 
system  in  an  hour,  and  school  children  will  master  It  in  a  fraction  oC  tite  time 
now  required  to  learn  the  present  tables. 

From  time  to  time  the  project  has  received  public  attention,  and  is  now  being 
urged  by  the  World  Trade  Club  of  San  Francisco,  in  a  logical  and  comdndng  cam- 
paign.  Our  readera  wQl  find  tiw  booUet  issued  by  tbe  diA  wdl  woitii  reading. 
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With  a  closer  working  understanding  of  mutual  interests  than  ever  before,  the 
present  surely  offers  a  most  favorable  time  for  Great  Britain  and  this  country  to 
get  in  step  with  the  rest  of  the  world  in  this  important  matter. 


T 


The 

Language 

of  Bombs 


HERB  are  some  things  which  those  who  lay  any  claims  to  manhood,  in 
every  coimiiv  in  the  world,  scorn  to  do.  Thb  is  true  not  onlf  in  dvUised 

bat  likewise  among  savages.  Their  code  of  honor  forbids  their 
doing  certain  things,  and  a  savage  would  unhesitatingly  yield 
liis  fife  rather  than  so  demean  himself.  In  fact,  savages  are 
apt  to  have  terrible  forms  of  execution  for  such  offenders. 

Except  for  purposes  of  open  and  declared  warfare,  the 
bomb  has  no  excuse  in  any  civilized  country.  Even  in  warfare 
the  bomb  has  definite  limitations,  and  the  Huns  cannot  in  a  cen« 
tury  live  down  thdr  resort  to  bombs  dropped  on  enemy  ambu- 
lances, hospitals,  and  ciiHIlian  towns  and  districts.  Of  all  the 
cowardly,  unmanly,  dastardly  means  of  attack  or  revenge,  the  bomb  in  the  hands 
of  the  avilian  heads  the  list.  It  even  lacks  the  qualities  of  a  knife  stab  fa  the 
back,  contemptible  as  that  is,  for  that  is  directed  against  only  one,  who  may  by 
chance  have  given  some  personal  offense  to  the  assassin;  but  the  bomb  in  its 
effort  to  reach  the  chosen  mark  as  often  kills  or  injures  innocent  women  and 
children  or  the  casual  passer-by.  It  is  placed  entirely  without  regard  to  con- 
sequences, and  in  doing  so  the  bombefputs  himself  outside  tiie  pale  of  civiUzed 
humanity.  He  becomes  the  scorpion,  the  gila  monster,  the  mad  dog,  utterly 
without  good  purpose  to  mankin<^  whose  speedy  death  is  the  only  solution  to 
the  well-being  of  society.  Captain  Kidd's  pirates  had  the  courage  and  grace  to 
fly  the  black  nag,  but  the  bomber  works  in  secret  and  usually  in  darkness. 

The  recent  attempt  to  attack  society  by  sending  deadly  bombs  to  officials 
and  men  of  affairs,  should  arouse  state  and  national  legislation  to  the  passage 
c»f  the  most  stringent  laws,  with  the  death  penalty  for  conviction  of  the  offense, 
and  prison  terms  for  those  who  knowingly  had  anv  part  in  it.  This  should 
include  those  who  knowingly  furnished  parts  or  explosives;  those  who  assisted 
in  construction;  those  who  harbored  the  makers,  the  bomb,  or  the  bomb  thrower. 
The  penalty  should  be  death  even  in  states  which  have  abolished  capital  pun- 
ishment for  mnrder,  for  there  is  a  vast  difference  between  what  is  known  as  a 
murderer  and  a  bomber. 

With  all  the  freedom  of  speech  in  this  country,  tolerated  even  to  the  point 
of  treason,  there  exists  no  possible  excuse  for  the  bomber,  and  when  he  attempts 
to  ^eak  m  tfie  language  of  the  bomb,  his  eftorts  ihouid  be  prooqitiy  stopped 
forever* 

[=:iSR=i 

TUESDAY.  June  17,  was  the  10th  anniversary  of  the  home-coming  of  the 
Wright  brothers,  Wilbur  and  Orville.  after  their  epochal  demonstration 
before  the  crowned  heads  of  Europe.  After  failing  to  win  any  encouragement 
in  their  own  country,  the  Wrights  went  to  Europe,  where  their 
performances  aroused  the  wildest  enthusiasm.  To  say  they 
"started  something"  is  to  put  it  very  mildly.  Germany  impa- 
tiently awaiting  "der  Tag,  and  France  and  England,  already 
sen?;ing  and  apprehensive  of  the  coming  storm,  instantly  saw 
the  tremendous  possibilities  of  the  airplane  as  a  weapon  of  war. 

  It  is  interesting  to  contemplate  in  what  respects  the  war  would 

have  been  differently  fought,  had  there  been  only  the  old-time 
bailoons — certainly  it  would  have  made  a  vast  difference  in  many  ways. 

That  the  development  of  the  plane  has  been  tremendously  advanced  by  reason 
of  iu  varied  service  in  the  war  is  apparent;  just  how  many  years,  under  peace 
conditions,  would  have  been  requirea  to  bring  the  art  to  its  present  stage  is 
uncertain,  but  evidently  it  would  nave  been  quite  some  time.  And  now  it  is  rap- 
idly falling  into  line  with  the  automobile,  and  soon  will  attract  verj^  little  more 
attention,  though  an  airship,  like  a  boat,  will  never  lose  a  certain  individuality.  As 
I  write  these  words,  I  can  hear  the  air  mail  for  Cleveland,  tuning  up  its  engines 

f>reparatory  for  its  daily  flight,  yet  I  scarcely  glance  out  of  my  window,  which 
ooks  down  directly  upon  the  starting;  and  landing  field  in  Grant  Park.  The  first 
dur  or  two»  yes;  but  now  the  regularity  of  the  thing  fails  to  attract  At  precisely 
9al>  two  planes  come  out  and  wann  up  tiieir  engines;  at  9:25  the  motor  truck  from 
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the  post  office  duhta  no,  imd  its  mail  bags  are  thrown  into  vrtuoliavar  plane  is  to 
maka  the  trip.  At  exacdy  9:30  H  takes  tiie  idr,  and  in  a  few  seoBodi  is  odt  of  sight. 

At  12:20  to  12:30  the  plane  which  left  Cleveland  at  9:30  drops  down  to  the  same 
spot,  and  its  load  is  tossed  out  to  a  waiting  motor  truck.  The  arrival  seldom 
varies  more  than  five  minutes,  and  is  so  regubur  in  all  ita  moticms  as  no  longer  to 
offer  a  romantic  sight,  but  has  fallen  to  a  prosaic  commonplace,  beside  which 
the  arrival  of  the  5:17  train  in  a  country  town  is  a  frenzy.  And  each  week  the 
crowd  which  gathers  to  witness  the  departure  and  aixival  growa  aflUller.  Thoa 
quickly  do  we  pass  from  thrills  to  thoughtlessness. 

That  the  commercial  uses  of  the  plane  are  being  rapidly  developed  is  evident, 
hastened  also  by  the  sale  of  army  planes  by  the  Canadian  and  our  own  govern- 
ment. Already  express  deliveries  are  being  advertised;  daily  papers  are  delivering 
their  editions  to  readers  50  miles  distant  as  soon  as  to  those  a  few  blocks  away; 
woodsmen  find  they  can  cruiae  more  timber  in  a  day  than  formerly  in  a  month 
on  foot;  ranchmen,  miners,  forest  rangers,  all  are  diaeovering  a  g^eat  timesaver, 
and  a  path  through  the  air  where  none  exists  on  foott  A  cafion  which  formerly 
required  several  days  to  cross  on  horseback  can  be  ferried  through  the  air  in  ten 
minutes;  the  arctic  regions  witness  the  sudden  removal  of  tiieir  age-long  barriers; 
the  desert  no  longer  bums  the  foot  and  parches  the  throat  of  the  traveler;  the 
jungle  can  be  passed  over  as  one  steps  across  a  brook;  the  most  remote  and  inac- 
cessible places  in  the  world  unfold  their  pages,  which  since  the  dawn  of  creation 
have  been  a  sealed  book.  All  these  and  many  more  utilitiea  lie  practically  within 
oar  grasp  today,  and  all  Aese  possibilities  have  opened  to  oar  resich  in  tan  years. 

Most  surely  the  development  of  the  next  ten  years  will  nnf old  SOme  Startling 
accomphshments.   What  an  age  in  which  to  be  hving! 


THE  Atlantic  Ocean  has  now  been  crossed  in  a  single  flight  of  a  heavier-than-air 
machine.  Capt.  John  Alcock  and  Lieut.  Arthur  W.  Brown,  of  the  British  army, 
tiia  passage  from  Newfoundland  to  Ireland  in  16  hours.   Coming  so  closely 
on  the  performance  of  our  own  naval  effort,  the  attempt  was 
rather  counted  on  as  a  success,  which  partly  deprived  the  gallant 
airmen  of  that  full  measure  of  public  credit  which  is  rightfully 
theirs.    The  two  air  voyages  both  confirm  the  possibiUty  of 
ocean  passage  and  emphasize  those  features  which  remam  to 
be  worked  out  before  a  dependable  and  reasonably  safe  service 
can  be  counted  cm.  The  trail  has  been  twice  biased,  however, 
if  a  voyage  of  2,000  miles  through  fog  can  be  said  to  mark  a 
path,  and  the  experiences  of  the  crews  provide  a  basis  of  incalculable  value.  As 
suggested  in  these  pages  last  month,       oltimate  trans-ocean  passenger  afarahip 
wiU  be  quite  different  from  those  now  in  tise.    As  Captain  Alcock  says:  ""Our 
flight  has  shown  that  the  Atlantic  flight  is  practicable,  but  I  think  it  should  be 
done,  not  with  an  airplane  or  seaplane,  but  with  flying  boats." 

Some  still  insist  the  dirigible  will  be  the  type  of  long-distance  passenger  ship, 
in  spite  of  its  great  bulk,  and  tmwieldiness  when  anchored  in  a  high  wind.  Obvi- 
ously a  huge  dirigible  cannot  hold  its  own  against  a  severe  gale,  but  neither  can 
an  airplane  make  much,  if  any.  progress,  and  even  big  ships  are  at  times  forced 
to  come  about  and  run  before  the  wind.  It  is,  however,  conceivable  that  the 
airship,  of  whatever  type,  might  riae  above  tiie  gale  which  the  water-liome 
vessel  cannot  escape. 

Before  these  hnes  can  reach  our  readers,  the  English  dirigible  "R-34"  will  have 
made  its  venture  to  cross  our  shores,  and  will  succeed,  it  is  to  be  hoped,  in  good 
time  and  without  misadventure  of  any  Und.  The  completion  of  tfie  round-trip 
voyage  will  furnish  a  wealth  of  experience,  as  a  result  of  which  experts  on  air 
craft  will  doubtless  be  able  to'  decide  which  type  of  airship  gives  the  greater 
promise  of  permanent  adoption.  It  is  in  a  sense  the  partmg  of  the  ways  in 
which  the  plane  and  the  dirigible  are  on  trial.  This,  however,  chiefly  as  a  trans- 
ocean  vessel,  for  the  plane  has  its  own  exclusive  posdbllities  for  certain  over- 
land purposes,  which  the  lighter-than-air  machine  can  scarcely  hope  ever  to 
serve.  Each  has  its  distinctive  advantages:  The  plane  is  much  faster,  and 
the  dirigible  can  remain  above  the  water  while  repairing  ita  engines.  The  over- 
sea trip  of  the  Engliah  dirigible  will  mark  a  big  page  la  the  worM'a  hiatoiy  of  the 

il  ^'  .H.H.  WINDSOR  H 
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This  Huge  Electrically  Driven  Charging  Machine  Travels  before  the  Open.Hearth  Furnaces  in  a  German 
Foundry.  Handling  Charging  Boxes,  Seen  at  the  Extreme  Left,  Filled  with  Shell  Cases  to  be 
Melted  into  Ingcts  tor  the  Manufacture  of  Rails  and  Other  Peaceful  Commoditiea 


GERMANY  IS  MAKING  SHELL 

CASES  INTO  PIG  IRON 

As  rapidly  as  possible,  all  the  unused 
shells  in  Germany  are  being  converted 
into  commodities  more  useful  to  peace- 
time pursuits.  The  procedure,  carried  out 
under  orders  from  the  allies,  is  to  extract 
the  explosive,  remove  the  cop])er  rotat- 
ing bands,  and  then  turn  the  empty  cases 
over  to  the  foundry.  There  they  arc 
melted  up  by  the  opcn-hcarth  process.  A 
huge  electrically  driven  charging  ma- 
chine picks  up  a  charging  box  full  of 
cases,  carries  it  on  the  end  of  a  beam  to 
the  furnace,  thrusts  it  in  and  dumps  the 
box  by  inverting  it.  Cast  into  ingots, 
the  steel  is  then  sent  to  the  rolling  mill. 


an  operator  finds  that  she  cannot  get  an 
answer  to  her  signal,  she  reports  the  fact, 
and  any  message  the  caller  may  desire  is 
delivered  to  a  telegrapher,  who  transmits 


TELEPHONE  CALLS  RECORDED 

BY  TELEGRAPHIC  DEVICE 

When  leaving  the  office  or  home  for  a 
few  hours  one  will  not  have  to  wonder, 
upon  returning,  whether  the  telephone 
has  rung  during  his  absence,  if  the  instru- 
ment is  equipped  with  a  recently  invented 
device  for  recording  calls  and  other  in- 
formation. Briefly,  this  is  a  telegraphic 
receiving  machine,  printing  dots  and 
dashes  on  tape,  compactly  built  and  fas- 
tened to  the  base  of  the  telephone.  When 


An  Instrument  for  Leaving  Messages  with  an  Un- 
answered Telephone  Call  has  been  Invented.  Dots 
and  Dashes  are  Printed  on  Tape  by  the  Device,  Which 
is  Operated  by  a  Telegrapher  at  the  Exchange 

it  in  the  regulation  manner  to  the  record- 
ing instrument.  Tape  sufficient  to  record 
60  messages  may  be  put  on  a  reel  which 
is  part  of  the  device. 
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LARGEST  AIRPLANE  CRASHES 
IN  TRIAL  FLIGHT 


AT  daybreak  of  a  recent  Monday  morn- 
ing,  Mr,  Tarrant,  his  aides,  and  a 
number  of  governnnent  experts  assembled 
at  Farnborough  aero- 
drome, England,  before 
the  balloon  shed  which 
had  housed  the  Tarrant 
triplane  during  th!h  13 
months  of  its  construc- 
tion. It  was  rolled  out 
on  the  tracks  prepared 
for  this,  its  trial  flight. 
Dwarfing  everything  in 
the  vicinity,  it  stood  37 
ft.  3  in.  high.  Top  and 
bottom  planes  measured 
98  ft.  5  in.  in  span ;  the 
larger  middle  plane,  upon 
which  the  ailerons  were 
hinged,  measuring  131 
ft.  3  in.  Between  middle 
and  bottom  planes  was 
secured  the  cigar-shaped 
fuselage,  stretching  73 
ft.  2  in.  from  the  blunt 
nose  to  the  biplane  tail 
at  the  rear.  On  either 
side  of  the  fuselage  was 
a  pair  of  SOO-hp.  engines, 
driving  a  two- 
bladed  tractor  and  a  four- 
bladed  pusher  propeller. 
Above  each  of  these 
double  power  plants  was 
a  single  engine  driv- 
ing a  tractor  propel- 
ler. 

The  experts  were 
particularly  inter- 
ested, as  the  big 
plane  was  not 
only  a  radical 


periment  in  the  use  of  wood  for  air- 
plane construction.  The  spars  which 
formed  the  backbones  of  the  great  wings 


departure  from  accepted  standards  of 
design,     but  was  in  many  ways,  an  ex- 


A»  the  Two  Upper  Engines  of  the  Tarrant  Triplane  Were  Approximately 
28  Feet  from  the  Ground,  It  Was  Impossible  to  Crank  Them  Until 
This  Automobile  was  Slung  in  the  Staging  and  Used  as  a  Starter 

were  wooden  girders,  similar  to  the  mem- 
bers of  a  steel  bridge.  By  using  the  same 
construction,  the  fuselage  was  suited  ad- 
mirably for  freight  and  passenger  carry- 
ing. Circular  "girders"  were  strun;^ 
along  longitudinal  girders  which  ran 
from  nose  to  tail,  eliminating  the  usunl 
maze  of  diagonal  wires  and  I)raccs.  In- 
closing all,  was  the  skin  of  molded,  two- 
ply  veneer,  covered  with  fabric,  varnish, 
and  enamel. 

At  5:30  a.  m.,  the  six  engines  tnncd  to 
c<jncc-rt  pitch,  the  crew  entered  the  door 
halfway  down  the  fuselage.   Walking  for- 
ward, they  passed  between  the  gasoline 
tanks  to  the  engineers'  compartment, 
where  all  engine  controls  and  gaifges 
were  ranged  on  a  bulkhead.  The 
two   engineers   took   their  seats, 
while   the  pilots  climbed   up  a 
short  ladder,  through  the  bulk- 
head, and  into  their  cockpit  in 
the  very  nose  of  the  fuselage. 
Here  they  took  their  stations  in 
comfortable  wicker  chairs,  before 
the  twin  controls. 

Speeding    up    only    the  four 
"     lower    motors,    they    felt  t!ie 
towering  triplane  move  out  under  its  ov.  ii 
power  for  the  first  time. 
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Despite  its  enormous  weight,  it  taxied 
swiftly  over  the  ground.  Satisfied  with 
this,  they  decided  to  take  it  into  the  air 
at  once.  Opening  up  the  two  last  throt- 
tles, the  upper  engines  took  hold,  and  up- 


CRYSTALS  REPLACE  BATTERIES 
IN  TELEPHONE  CIRCUITS 
The 


sure) 


Its 


This  Interior  View  of  the  Tarrant  Puaelage  Shows  How  the  Rings 
were  Secured  at  Intervals  along  the  Wooden  Girders. 
Rigidity  was  Proved  in  the  Fatal  Trial  Flight 

set  the  whole  top-heavy  mass.  The  tail 
described  a  wide  arc  as  the  nose  crashed 
its  way  six  feet  into  the  soil,  killing  one 
pilot,  injuring  the  other,  and  completely 
ruining  the  fore  part  of  the  machine.  Re- 
gret is  general  that  the  peculiar  girder 
construction  was  not  tried  on  a  machine 
of  less  radical  design. 


phenomena  of  "piezo"  (or  pres- 
electricity  have  been  recognized 
for  years,  but  interest  has  lagged 
until  the  recent  disclosure  of  ex- 
periments made  by  a  research 
engineer  in  the  employ  of  an  elec- 
trical conc<*rn.  It  has  been 
known  that  pressure  applied  to 
a  crystal  in  a  certain  way  results, 
like  a  change  in  temperature,  in 
developing  positive  and  negative 
electricity  on  opposite  ends  of  the 
little  mass.  With  only  a  single 
distortion  this  electric  energy'  is 
quickly  dissipated;  but  by  alter- 
nating high  and  low  pressures 
with  great  rapidity  a  consider- 
able electrical  effect  is  obtained. 

It   occurred   to   this  engineer 
that  the  vibrations  of  the  human 
voice  or  of  a  musical  instrument 
were  ideally  qualified  to  produce 
high-frequency    distortion.  As 
an    experiment    he    mounted  a 
phonograph  needle  in  a  cr>'stal  of 
the  familiar  Rochelle  salt.    Holding  the 
needle  on  a  rotating  record  the  vibrations 
generated  enough  electricity  to  operate  a 
number  of  receivers  mounted  in  series. 
From  this  it  was  but  a  step  to  substitut- 
ing the  crystals  for  dry-cell  batteries  in 
telephone  circuits,  as  a  means  of  trans- 
mitting and  amplifying  sound. 


cOr»M>w  •,  *,f*to^**»*<M»i«  A  Ms«.<-— k^wC 

DRY  DOCK  WITH  HUGE  TANK  USED  FO.-?  TESTING  GERMAN  SUBMARINES 

gATTLE  SCARRED  submarines  of  the  German  navy  undoubtedly  spent  much  of  their  time  "in  the  shop** 
during  the  las(  months  of  the  war.  and  elaborate  equipment  was  provided  for  their  repair  and  tcstinc. 
The  method  of  test  was  to  inclose  the  sub  bodily  in  a  tube,  into  which,  when  the  entrance  had  been  sealed, 
water  was  pumped  at  pressures  corresponding  to  all  depths  of  submergence.  A  giant  tubular  tank  of  this 
•ort.  combined  with  a  dry  dock  for  repair  work,  was  located  at  the  north  end  of  the  Kiel  Canal,  and  forma 
the  subject  of  this  picture. 
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COTTMOMT,  U«e  KoOOD  A  WKDiHaCOO 

Parades  That  Included  as  Features  Such  Curiositiea  ai  Gigantic  Animated  Cans  of  Tooth  Paste,  and  Huge 
Perambulatine  Padlocks,  Marked  the  First  Leipsic  Fair  Since  1914,  and  Seem  to  Indicate  that 
German  Merchants  are  Still  Looking  for  Business,  in  Spite  of  Their  Wails  of  Distress 


NOVEL  ADVERTISING  MARKS 
LEIPSIC  FAIR 

The  Leipsic  fair  was  held  this  year  for 
the  first  time  since  the  war  started.  This 
would  seem  to  demonstrate  that  Germany 
is  neither  helpless  nor  down  and  out. 
During  the  fair  manufacturers  advertised 
their  goods  by  many  novel  devices  which 
were  exhibited  in  the  processions  calling 
attention  to  the  celebration.  A  Num- 
berg  lock  maker  had  men  bearing  great 
padlocks,  while  a  tooth-paste  dealer  used 
gigantic  samples  to  call  attention  to  his 
wares. 


AIRMAN'S  BROKEN  NECK  CURED 
BY  IMPROVISED  APPARATUS 

How  an  American  army  flier,  whose 
neck  was  broken  by  a  fall,  recovered  and 
reentered  the  service,  was  briefly  told  in 
Popular  Mechanics  last  March.  Now  that 
a  permanent  cure  has  been  eflFected,  the 
apparatus  that  accomplished  so  extraor- 
dinar>'  a  result  is  disclosed.  Devised  lor 
the  occasion  by  the  army  surgeon  in 
charge  of  the  case,  it  took  the  form  of  :i 
rigid  support  for  the  patient's  head,  with 
adjustments  which  ke|)t  the  neck  suffi- 
ciently stretched  to  separate  the  injured 
vertebrae.  A  sole-leather  pad  for  chin 
and  neck  was  made  from  a  plaster  cast. 
A  metal  yoke  fitted  to  the  shoulders  was 
inclosed  in  leather  pads  held  rigidly  in 
place  by  a  firm  body  harness.  To  the 
metal  yoke  were  soldered  upright  rods  of 


metal,  extending  well  up  toward  the  top 
of  the  head,  and  the  neck  pad  was 
Strapped  to  the  tips  of  these  rods.  Wing 
nuts  at  this  point  were  screwed  up  to 
greater  tension  each  day,  until  the  pa- 
tient's head  resumed  its  normal  attitude. 
Oil  massage  was-  used,  but  the  support' 
was  never  removed  until  X-ray  exposures 
indicated  complete  restoration.  Seven 
months  after  his  fall,  and  three  months 


Front  and  Back  Views  of  the  Ingenioi's  Harness 
That  Cured  an  Airman's  Broken  Neck  and  Restored 
Him  to  the  Service:  The  Head  was  Held  Rigid  bw 
Leather  Pads  Strapped  to  Iron  Uprights,  Which 
were  Soldered  to  a  Metal  Yoke  on  the  Patient's 
Shoulders,  a  Body  Harness  Keeping  It  in  Place 

after  this  special  treatment  commenced, 
the  injured  officer  successfully  passed  the 
air-service  examinations  again. 
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The  Soldier  of  the  American  Army  of  Occupation  is  Rewarded  for  a  Climb  to  the  CiUdel  of  Ehrenbreitstein  by 
the  Farther  Bank  Broken  by  the  Mouth  of  the  Mosel.and  in  the  Angle  Formed  by  the  Intersection  ol 


SUBWAY  FOR  LIVE  STOCK  STOPS 
CATTLE  KILLING  BY  TRAINS 


MINE  LABORATORY  TO  OPEN 
WITH  RESCUE  CONTESTS 


A  grade  crossing,  where  for  years  farm-  Miners  from  all  parts  of  the  United 
ers  suffered  heavy  losses  through  the  kill-  States  arc  expected  to  take  part  in  con- 
tests in  rescue  work  and 
first  aid  to  t  h  e  injured 
drill,  which  will  form 
part  of  the  dedicatory 
ceremonies  that  will 
mark  the  opening  of  the 
n  e  w  laboratories  and 
workshops  of  the  Bureau 
of  Mines,  at  Pittsburgh, 
Pa.,  during  the  latter 
part  of  September.  Cups 
and  medals  will  be 
awarded  the  winning 
teams,  while  souvenirs, 
in  the  form  of  badges  and 
banners,  will  he  given  all 
who  take  part  in  the  con- 
tests. At  the  last  safety- 
first  meet,  in  1911.  there 
were  18,000  miners  pres- 
ent, and  more  are  ex- 
pected at  this  year's  af- 
fair. Another  feature  of 
the  dedication  will  be  the 
staging  of  an  actual  coal- 
dust  exjjlosion  in  the  experimental  mine 
of  the  bureau,  13  miles  from  Pittsburgh. 
The  new  laboratories  and  workshops  cost 
ncarlv  one  inillion  dollars. 


The  Left  Half  of  the  Subway,  under  a  New  Sieel  and  Concrete  Viaduct, 
is   Intended   for   the    Use  of  Cattle;   the  Runway  Is    Six    Feet  Wide, 
Separated  from  the  Highway  by  a  Concrete  Wall,  and  Floored  with  Wood. 
Many  Cattle  were  Furmcrly  Killed  at  This  Dangerous  Crossing 

ing  of  their  cattle,  has  just  been  eliminated 
by  the  construction  of  a  steel  and  con- 
crete viaduct.  When  the  highway  was 
put  under  the  railroad  the  farmer^  sug- 
gested to  the  highway  commission  that 
the  new  road  be  (lesigned  for  both  regular 
traffic  and  live  stock.  Accordingly  a  six- 
foot  strip  under  the  viaduct  was  set  aside 
by  a  concrete  abutment  that  divides  the 
road.  Upon  this  a  wooden  chute  was 
built  with  cross  cleats  of  wood  to  assure 
the  cattle  a  safe  foothold,  and  no  live 
stock  gets  killed  now. 


AMERICAN  FLAG  FLIES  HIGH 
ABOVE  COBLENZ 

The  American  flag  is  the  last  of  many 
conquering  flags  to  float  from  the  battle- 
ments of  Ehrenbreitstein,  the  towering 
citadel  which  dominates  the  city  of  Co- 
blenz.    From  the  ramparts  of  that  "im- 
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This  Sweeping  Panorama.  He  Sect  beneath  Him  the  German  Rhine  in  Sparkling  Progreas  Northward  to  the  Sea; 
the  Two  Rivera  the  Colossal  Statue  of  William  I.  His  Regal  Back  Turned  on  the  Old  City  of  Coblenz 


pregnable"  fortress  the  American  dough- 
boy looks  down  on  the  Rhine  and  Moscl 
rivers  as  they  flow  together;  looks  down, 
too.  on  the  colossal  equestrian  statue  of 
William  I,  grandfather  of  the  last  mad 
William.  Behind  the  statue,  in  the  angle 
formed  by  the  confluence  of  the  rivers, 
lies  the  city,  one  of  the  oldest  in  an  old 
land.  Records  prove  the  existence  of  a 
military  post  at  this  point  even  at  the 
birth  of  the 'Christian  era. 


WOMAN'S  ALTITUDE  RECORD 

GOES  TO  FRENCH  AVIATRIX 

The  famous  French  aviatrix,  Baroness 
dc  la  Roche,  recently  flew  to  an  altitude 
of  15.700  ft.,  driving  the  little  Caudron 
biplane  with  which  the  late  jules  Vedrines 
landed  on  a  department-store  roof  last 
January.  The  performance  has  been 
checked  by  a  commission  from  the 
French  Aero  Club,  giving  the  baroness 
the  woman's  altitude  record.  It  was 
formerly  held  by  Miss  Ruth  Law.  of 
America,  who  climbed  to  14,701  ft.  at 
Peoria.  111.,  in  1^17. 


MUNICIPAL  RESTAURANT 
LOWERS  LIVING  COST 

High  prices  in  the  eating  places  of. 
Brest.  France,  caused  the  city  authorities 
to  open  a  municipal  restaurant  especially 
for  working  people  who  find  it  necessary 
to  eat  one  or  more  meals  each  day  away 
from  their  homes.  A  public  building  was 
remodeled,  ard  tables  sufficient  to  seat 
160  persons  were  placed  in  it.  Meals  in 
the  restaurant  cost  approximately  43 
cents,  and  include  soup,  meat,  fish  or 
eggs,  one  vegetable,  dessert,  and  a  quan- 
tity of  either  wine  or  beer.    Regular  sal- 


aries are  paid  all  employes  except  the 
waitresses,  who  receive  about  two  cents 
for  each  meal  served.  Tipping  is  not  al- 
lowed. 


NEW  MONUMENT  CONSTRUCTION 

THAT  SAVES  EXPENSE 

A  monument,  in  the  construction  of 
which  a  new  method  was  applied,  was 

recently    unveiled    in  .  

Centrevillc.  -Md.,  in 
honor  of  the  local 
heroes  in  the  world 
war.  Concrete  w  a  s 
jjoured  into  a  pre- 
pared mold  after  a  7- 
in.  steel  pipe,  12  ft. 
long,  had  been  placed 
in  the  center.  Into 
this  ftipc  a  ()5-i{.  flag- 
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Effective  Monument  of  Poured  Concrete  with  White 
Stucco  Finish:  An  Iron  Pipe.  Cast  In, Holds  a 
Flagpole,  with  the  Effect  Seen  at  the  Right 

pole  was  placed.  A  white  stucco  finish 
gave  the  monument  the  desired  effect. 
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MILEAGE  RECORD  ESTABLISHED 
BY  SOLID  BUS  TIRE 

Tire-mileage  records  have  kept  pace 
with    growth    of    the    automobile  in- 

  dustry,    and  the 

latest  tire  figures 
would  have  been 
unbeliev- 
able a  few  years 
ago.  A  solid  tire 
recently  was  re- 
tired after  serving 
for  100.123  miles 
on  the  left  front 
wheel  of  a  New 
York  omnibus. 
This  tire,  34  by  5 
in.,  was  put  on 
the  wheel  May 
taken  off  March  6, 
it   was  l",4rt 


in. 


20,  1916,  and 
1919.  When  removed, 
high,  with  vie  in.  of  tread  rubber  left. 
During  the  nearly  three  years  of  service, 
the  tread  had  worn  down  W\a  in.,  which 
is  at  the  rate  of  about  one  inch  to  every 
59,332  miles  of  travel.  The  makers  of  the 
tire  believe  this  establishes  a  record. 


NINE  AND  FOURTEEN-CYLINDER 

RADIAL  AIRPLANE  ENGINES 

An  English  manufacturer  has  suc- 
ceeded in  producing  efficient  airplane  en- 
gines of  the  radial  ty|)e.  and  offers  two 
models,  one  with  nine  and  the  other  with 
14  cylinders.  In  the  first,  the  nine  cyl- 
inders, arranged  in  a  circle,  work  on  a 
single-throw  crankshaft  through  a  mas- 
ter connecting  rod.  Three  carburetors 
on  the  crank-case  cover  feed  their  mix- 
ture into  an  annular  chamber,  in  which 
a  spiral  aluminum  casting  of  ingenious 


design  distributes  it  to  the  cylinders  in 
correct  order.  The  14-cylinder  model  is 
arranged  in  two  circular  rows  of  seven, 
acting  directly  on  a  two-throw  crank- 
shaft, each  crank  carrying  seven  connect- 
ing-rod heads.  The  carburetors  supply 
a  circular  chamber,  from  which  indi- 
vidual pipes  lead  to  each  cylinder.  This 
model  is  3  ft.  5''/s  in.  in  diameter,  weighs 
complete  582  lb.,  and  develops  315  to  347 
hp.  at  1,800  to  2,000  r.p.m.  The  cylinders 
are  4%  by  5'-Jie  in.  The  nine-cylinder 
model,  with  cylinders  5%  by  7V2  de- 
velops 450  to  500  hp.  and  weighs  662  lb. 
complete. 


"SEVENTEEN-YEAR  LOCUST**  IS 

INTERESTING  VISITOR 

Some  of  those  who  are  unwillingly  en- 
tertaining the  "17-year  locusts"  this  sea- 
son, on  their  first  visit  since  1902,  are  not 
a  little  puzzled  by  the  mystery  of  a  dis- 
appearance that  persists  for  half  a  human 
generation,  and  yet  ends  with  such  preci- 
sion. The  fact  is  that  the  insect's  visible 
stage  is  really  the  final  flash  of  a  long 
career,  nearly  all  of  which  is  spent  under- 
ground. This  summer  the  female  cicadas 
will  lay  their  eggs  on  the  limbs  of  trees, 
and  in  a  few  weeks  the  young  will  hatch, 
fall  to  the  ground,  and  immediately  bur- 
row into  it.  At  subterranean  depths  as 
great  as  20  ft.,  these  larvc-e  will  pass  the 
years,  feeding  upon  roots  and  gradually 
changing  to  the  pupa  form.  In  1936  the 
fully  developed  pupas  will  come  out  of  the 
ground  almost  at  the  spot  where  the 
larva;  went  in.  and  from  them  will  emerge 
the  adult,  winged  cicadas,  ready  to  start 
another  cycle  to  end  in  1953.  Another 
family  of  cicadas,  with  a  13-year  cycle,  is 
visiting  in  the  South  this  season. 


0»  COjBTC»»  or  'HI  », 


The  14-Cylindcr  "Mercury."  at  the  Left,  and  the  9-Cylinder  "Jupiter,"  at  the  Right.  Are  EngliBh  Specimeas 
of  the  Stationary  Radial  Airplane  Engine.    Both  are  Shown  in  Rear  View.    Fixed  to  the  "Jupiter'^  will  be 
Seen  the  Three  Carburetors.  Each  of  Which  Feeds  Three  Cylinders.    One  Carburetor  may  Thus  Go  Bad 
without  Stopping  the  Engine.    In  the  Lower  Center  is  Shown  the  "Jupiter's"  Back-Cover  Unit 
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A  SHEEP  HERDER'S  HOME 


By  frank  R.  ARNOLD 


The  Sheep   Herder's  Traveling  Heme  Has  Three  Coverings  of  Canvas, 
for  Warmth;  Benches  along  Both  Sides;  a  Stove  Kasteneo  to  the  Finer 
at  the  Front,  and  a  Bedroom  in  the  Back;    There  Are  Also  a  Washstand 
and  Plenty  of  Bins  and  Cupboards  for  Supplies 


TL'ST  at  present  the  sheep  herder's  lot 
is  a  fairly  happy  one.    He  gets  $100  a 
month    besides   his   expenses,   and  one 
never  can  sec  his  sheep  wagon  without 
wanting  to  leave  civilization  for  a  few 
months  and  take  to  the  range.    It  is  the 
most  compact 
dwelling  house  on 
wheels   that  has 
ever  been  devised. 
For  utilizing  a  I  1 
possible     space  it 
can   give  lessons 
even    to    a  dining 
car    or    a  sail- 
boat.    It   is  din- 
ing   car  and 
sleeping  car  in 
one,    and  histor- 
ically forms  a 
permanent  link 
between  west- 
ern   pioneer  days, 
when  everyone 
traveled  in  a  prai- 
rie schooner,  and  automobile  days  when 
the  sheep  wagon  is  used  only  to  follow 
the  herd  during  the  winter  and  spring, 
until  it  disappears  up  on  the  high  sum- 
mer range  where  only  a  saddle  horse  can 
penetrate. 

The  wagon,  which  for  months  is  thus 
the  home  of  two  sheep  herders,  has  a 
long,  narrow  body,  to  give  freedom  to 
the  wheels,  but  above  the  wheels  it  flares 
out  enough  to  give  a  broad  room  with 


On  the  Slimmer  Range,  High  above  Wafion- 
Road  Level,  the  Herder  has  to  Kesort    to  -t 
Tent.    On  the  Tree  at  the  Right  Some  Herder 
baa  Carved  His  Opinion  of  the  Life 


greater  warmth  in  winter,  and  a  stove 
screwed  to  the  floor  near  the  front  door. 
The  back  part  of  the  canvas-covered 
space  serves  as  a  bedroom  containing 
nothing  but  a  bed,  to  which  air  is  sup- 
plied by  sliding  glass  windows  in  the 
rear  end  of  the  wagon.  Attached  to  the 
bed  is  a  folding  table,  and  under  it  are 
small  drawers  and  a  large  bin  to  contain 
the  herders'  supply  of  flour  and  grain. 
The  drawers  often  have  neat  little  knobs 


PbpnJar  Mechanics  fiaturts  will  appear  in  moving  pictures  issued  by  Paramount  Magazine 
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whittled  out  from  the  mountain  mahog- 
any, one  of  the  hardest  of  American 
woods.  Between  the  wheels  under  the 
side  benches,  the  wagon  box  bulges  out 
into  cupboards  on  either  side,  to  contain 
oil.  One  of  these  cupboards  rises  up 
through  the  bench  to  make  a  washstancl, 
with  drawers  to  hold  soap,  brush,  and 
comb.  The  canvas  room,  with  openings 
at  both  ends,  is  well  ventilated.  Six  or 
eight  persons  can  sit  on  the  benches,  while 
one  works  by  the  stove,  well  located  by 
the  door.  Floor  space  is  as  restricted, 
however,  as  in  a  French  kitchen,  where 
one  can  stand  and  put  his  hand  on  any- 
thing without  taking  a  step.    The  sheep 


herder's  kitchen  has  the  advantage  that 
he  has  also  his  dining-room  table  within 
arm's  reach  from  the  stove,  and  if  he  lets 
the  table  down,  he  can  immediately  jumj) 
into  bed. 

On  a  quaking-asp  tree,  high  up  on  the 
Wasatch  Range,  is  cut  in  the  bark  the 
following  comment,  "  Sheep  heardin'  is 
hell,  Try  it."  This  would  seem  to  indi- 
cate some  fly  in  the  sheep  herder's  oint- 
ment. A  cowboy  on  seeing  the  carved 
inscription  remarked,  "He  must  have  been 
a  beginner.  Most  of  them,  after  three 
months,  don't  want  to  do  anything  else." 
The  speaker  was  a  cattleman,  and  such 
have     no     sympathy     with  sheepmen. 


NEW  SLIDING-HEAD  GANG  DRILL 
HAS  HIGH  SPEED 


STEEL  IMPURITIES  REVEALED 
BY  NEW  ETCHING  PROCESS 


A  new  four-spindle,  26-in..  sliding-head  A  simplified  process  of  discovering  im- 
gang  drill  has  been  designed  and  placed     purities  in  steel,  by  etching  the  surface  of 

a  section  and  then  taking 
a  "proof"  with  printer's 
ink.  is  announced  by  an 
n  g  1  i  s  h  metallurgist. 
The  steel  need  not  be 
polished,  but  is  simply 
finished  with  emery  pa- 
lter. A  solution  of  12 
parts  by  weight  of  cop- 
per-ammonium chloride, 
six  of  strong  hydro- 
chloric acid,  and  100  of 
water,  is  flowed  on  the 
horizontal  surface,  and 
kept  active  by  frequent 
renewal.  By  starting 
with  a  neutral  solution 
and  adding  the  acid 
later,  the  copper  deposit 
formed  is  more  readily 
removed.  When  the 
emery  marks  have  been 
etched  away,  the  surface 
i>  inked  and  an  im- 
pression taken  in  a  proof 
press.  The  resulting 
"picture"  shows  the  impurities  as  dark 
patches  or  streaks,  as  the  acid  more 
readily  cats  the  purer  metal.  Indications 
of  the  presence  of  phosphorus  are  de- 


This  Pour-Spindle  Gang  Drill   G.ves   a  Spindle  Range  from  18  Inches 
between  Adjacent  Spindles  to  86  Inches  between  the  Two  Outside  Ones 

on  the  market  for  heavy-duty  work.  This 
drill  has  a  lateral  adjustment  that  gives 
a  spindle  range  from  18  in.,  between  ad- 
jacent spindles,  to  96  in.,  between  the 
two  outside  spindles.  It  has  eight 
changes  of  geared  speeds  and  geared  feeds 
each   spindle,   independent   of  each 


veloped  with  especial  clearness. 


on 

other,  and  all  under  instant  control  of 
the  operator  from  the  front  of  the  drill. 
A  hand-lever  reverse  is  provided,  but  an 
automatic  reversing  mechanism  is  also 
available.  The  machine  drills  up  to  2  in. 
in  steel,  and  will  bore  out  cast-iron 
cylinders  up  to  eight  inches. 


CTo  be  used  as  publicity  for  the  Boy 
Scouts  organization,  moving  pictures  were 
made  of  50  members  from  Akron.  Ohio, 
on  their  second  annual  motor  hike,  which 
was  taken  early  in  the  summer.  These 
pictures  will  be  shown  all  over  the  United 
States. 
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GERMANS  CONSIDERED  SODIUM 

FOR  CARRYING  CURRENT 

Sodium  as  a  conductor  for  electricity 
was  considered  seriously  by  the  Germans 
during  the  latter  part  of  the  war,  due  to 
the  scarcity  of  copper  and  other  metals 
commonly  used  for  this  purpose.  On 
the  basis  of  weight,  sodium  has  three 
times  the  conductivity  of  copper,  but  be- 
cause of  its  low  melting  point,  is  difficult 
to  use  for  carrying  electrical  currents. 
To  overcome  this  drawback,  the  Gernnns 
proposed  to  use  it  in  hollow  iron  tubes. 
An  almost  inexhaustible  supply  of  sodium 
is  declared  to  exist  in  the  salt  beds  of 
Germany. 


MAKE  FLASH-LIGHT  BATTERIES 

WHEN  THEY  ARE  NEEDED 

With  a  fresh  battery,  the  popular  elec- 
tric flash  light  is  beyond  criticism.  Un- 
fortunately, the  battery  does  not  stay 
fresh,  deteriorating  even  if  not  used.  An 
enterprising  manufacturer  has  taken  ad- 
vantage of  this  opportunity  to  put  on 
the  market  an  outfit  for  making  batteries 
as  they  are  needed.  The  outfit  consists 
of  six  empty  zinc  cells,  six  carbon  elec- 
trodes surrounded  with  depolarizer  and 
surmounted  by  a  cork,  and  materials  for 
the  electrolyte.  The  fluid  is  poured  into 
each  zinc  as  it  is  needed,  a  powder  added, 
and  the  mixture  stirred.  When  it  con- 
geals, the  carbon  is  inserted  and  zinc 


With  Tliit  Outfit,  Anyone  can  Hake  Up   i  New 
Battery  for  Hi*  Flath  Light.     The  Operations,  as 
Illustrated  Above.  Are  Very  Simple,  and  a  Cell  That 
is  Not  Deteriorated  by  Storage  is  Assured 

prongs  turned  down  over  the  cork.  The 
ingredients  keep  indefinitely.  The  cells 
are  supplied  in  standard  sizes. 


BOXES  FOR  STUFFED  BIRDS 
REDUCE  BREAKAGE  DANGER 

Confronted  by  the  problem  of  dis- 
tributing several  hundred  stuffed  birds 
among  the  schools  of  an  eastern  city,  the 


Danger  of  Damage  to  Stuffed  Birds  and  Other 
Specimens  While  in  Transit  is  Lessened 
by  This  Pasteboard  Packing  Box 

Staff  of  the  public  library  of  Newark, 
N.  J.,  devised  a  packing  box  which  pre- 
cludes any  reasonable  possibility  of  dam- 
age to  the  specimens  in  transit.  Made  in 
two  sizes,  the  boxes  are  hinged  so  that 
the  front  may  be  dropped  and  the  lid 
raised.  A  wooden  base,  on  which  the 
stuffed  bird  is  fastened,  slides  into  the 
box  from  the  front,  resting  on  the  bot- 
tom,  to   which    it   is    held    by  strips. 


ARKANSAS  CANNING  CLUBS 
AROUSE  MEN'S  INTEREST 

Men  are  as  actively  interested  as  women 
in  the  work  of  the. Arkansas  community 
canning  clubs,  though  these  supposedly 
are  women's  organizations.  At  a  recent 
meeting  of  one  of  the  clubs  the  men 
packed  string  beans,  carried  water,  and 
operated  the  steam-pressure  canner.  As 
a  result,  at  this  demonstration  there  were 
put  up  60  gal.  of  beans  and  7',4  gal-  of 
tomatoes.  In  the  same  county  the  men 
have  built  and  equipped  a  house  for  a 
steam  canner,  belonging  to  another  club. 
Some  of  these  clubs  in  the  Ozarks  are 
miles  from  a  railroad,  and  the  home  dem- 
onstration agent  must  needs  travel  on 
horseback,  fording  many  streams  and 
covering  long  distances. 
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MULTIPLEX  PLIERS  SHOW 

SKILL  WITH  KNIFE 

An  interesting  exhibit  in  a  western  Mu- 
seum of  Wood  is  furnished  by  a  little 
article  not  one-half  inch  thick  and  less 


 .A 
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PLAN  TO  PUT  COAST  GUARD 
IN  THE  NAVY 

The  United  States  Coast  Guard  was 
created  in  1915,  as  a  military  force,  and 
consists  of  the  former  Revenue  Cutter 
Service  and  the  former  Life-Saving  Serv- 
ice. Congress  provided  that  in  time  of 
war  the  coast  guard  should  be  operated 
by  the  navy  and  in  time  of  peace  by  the 
Treasury  Department.  The  navy  is  de- 
sirous of  adding  the  coast  guard  as  a  per- 
manent branch,  which  seems  the  logical 
department  for  such  work,  and  inasmuch 
as  something  like  a  million  dollars  a  year 
can  be  saved  by  the  transfer,  and  other 
advantages  be  secured,  the  change  seems 
desirable.  As  a  part  of  the  navy,  the 
young  men  of  the  coast  guard  would  find 
o]>portunity  to  graduate  into  better  posi- 
tions, which  at  the  present  time  are  not 
available  in  the  Treasury  Department. 


This  Puislelike  Specimen  of  a  Wood  Whittler's  Skill, 
When  Opened  Up  as  Shown,  Proves  to  Consist  of 
Seven  Sets  of  Pliers.  Assembled,  the  Piece  of  Wood 
Is  About  Four  Inches  Long  and  One-Half  Inch  Thick 

than  four  inches  long.  This  piece  of  wood 
opens  out  and  discloses  seven  distinct  sets 
of  pliers.  These  are  intended  as  speci- 
mens of  skillful  whittling,  and  obviously 
are  not  for  use. 


I[  Studying  the  housing  problem,  the  city 
authorities  of  Kenosha,  Wis.,  found  that 
there  were  500  vacant  lots,  located  on 
streets  with  water  supply  and  sewer  con- 
nections, in  that  city.  Money  may  be  ad- 
vanced owners  of  these  lots  to  encourage 
building. 


OBSERVATION  CARS  AGAIN  FOLLOW  ROWING  CLASSIC 


I70R  th«  first  time  since  1916  these  two  observation  trams  recently  bore  happy  crowds  along  the  four-mile 
*^  course  of  the  Yale-Harvard  race,  rowed  on  the  river  Thames  at  New  London,  Connecticut.  Blue  for  Yale 
and  crimson  for  Harvard  fluttered  franticaUy  from  trains,  river  banks,  and  gay  pleasure  craft,  as  the  eight 
from  Yale  vanquished  the  Harvard  crew  in  a  grueling  neck-and-neck  struggle.  Each  univeraity  now  boasts 
26  victories  as  its  share  of  the  S8  annual  contests. 
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Here  Arc  Eifht  of  the  Signala  by  Which  a  Big-League  Catching  Star  Communicates  His  Wishes  to  the 

Pitcher.  The  Pitcher  Interprets  Them  in  This  Way;  Left  to  Right:  Upper  Row.  Fast  Ball,  Outcurve. 
Spit  Ball.  Waste  Ball  or  Pitch-Out;   Lower  Row.  Another  Waste  Ball,  Slow  Ball.  Knuckle  Ball.  Incurve 


BIG-LEAGUE  CATCHER  REVEALS 

SECRET  FINGER  CODE 

One  of  the  most  important,  but  incon- 
sniciious,  elements  of  "inside  baseball"  is 
the  silent  finf^er  code  by  which  the 
catcher  communicates  with  the  pitcher, 
rnluckily,  the  fans  in  the  grand  stand 
miss  it  all,  since  the  catcher  flashes  each 
signal  from  behind  his  mitt,  where  it  can 
!)e  seen  only  by  his  battery  mate.  The 
system  used  by  a  star  in  a  big-league  club 
]■>  simple  and  easily  memorized.  For  a 
iast  ball,  his  right  thumb  is  pressed  flush 
r.gairst  the  forefinger  as  the  palm  is  ex- 
posed to  the  pitcher.  For  a  spit  ball  he 
crooks  all  but  his  second  finger.  For  a 
waste  ball  or  pitch-out  he  simply  clenches 
his  fist.  .And  so  on,  through  the  whole 
list  of  possible  deliveries. 


SIMPLE  CHARTS  UNTIE  HARD 
MATHEMATICAL  KNOTS 

Cubes    and   squares   and   their  roots, 
logarithms  and  complex  special  formulas, 
to  say  nothing  of  multiplication  and  di- 
vision, are  worked  out  in  a  few  moments 
with  a  recently  devised  set  of  charts.  To 
get  the  answer  to  any  problem,  a  straight- 
edge,   furnished  with   the  set.  is  simply 
placed   to  intersect  the  two  known  fac- 
tors of  the  problem,  and  the  solution  is  in- 
stantly found  at  a  third  point.    With  18 
charts   the  whole  range  of  numbers  up 
to  l.(K)0  is  covered.    Special  editions  are 
prepared   for  chemists  and  sugar  tech- 
nologists. 


COUNTY  BRIDGE  DEDICATED 

TO  FALLEN  HERO 

"  American  communities  are  looking  with 
increasing  favor  on  the  practice  of  memo- 
rializing their  soldier  dead  with  useful 
public  improvements.  A  steel-truss  bridge 
was  thus  dedicated  recently  by  the  citi- 
zens of  Page  County,  la.,  to  the  memory 
of  the  first  Page  County  lad  to  fall  in 
France.  In  delivering  the  speech  of  dedi- 
cation, the  governor  of  the  state  paid 


This  Steel  Bridge  was  Recently  Dedicated  by  (he 
Governor  of  Iowa  to  the  Memory  of  a  Soldier-Hero 
Who  Died  of  Wounds   Received  in  France 

tribute  to  the  hero's  mother,  who  occu- 
pied a  position  of  honor. 
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BELLS  OF  WESTMINSTER  ABBEY 

READY  TO  WELCOME  PEACE 

The  old  bells  that  hanfj  in  the  belfry 
tower  of  Westminster  Abbey,  London, 
were  recently  overhauled  with  a  view  to 


retune  the  other  four.  All  the  work  u; 
being  done  in  an  ancient  Eng[lish  foundr\- 
where  the  intricate  science  of  bell  castinj; 
has  been  practiced  for  549  years.  The  ex- 
tensive experience  and  skill  required  for 
the  production  of  a  perfect  bell  is  not 
generally  appreciated.  Yet  the 
components  must  be  of  the  finest 
quality,  must  be  mixed  in  careful 
proportion,  and  the  molten  metal 
must  be  run  into  a  mold  which  is 
designed  by  an  expert  craftsman. 
On    being    removed    from  the 

I mold,  and  after  having  thor- 
oughly cooled,  which,  by  the  way. 
sometimes  takes  several  weeks, 
the  bell  should  produce  a  perfect 
tone  with  very  little  tuning. 
When  correctly  struck,  it  should 
give  out  three  distinct  notes:  a 
"fundamental."  the  octave  above 
or  "nominal,"  and  the  octave  be- 
low or  "hum  note."  Only  the 
most  delicate  proportioning  of 
material  and  design  will  produce 
a  bell  in  which  all  three  notes 
are  true. 


UOMDWSOO  4  UKOtHOOOO   —  DRtWINQ  r«OM  TMC  ftMIM,    .U  1^        <■  HilUia 


The  King  and  Queen  of  England  Christened  These  Eight  Vic- 
tory   Bells    Which    Now    Hang   in  the   Northwest   Tower  of 
Westminster  Abbey.    The  Insert   Pictures  a  Workman  as  He 
Chisels  the  Inscription  on  One  of  the  Bells 


TWENTY  THOUSAND 
TRUCKS  TO  BE  GIVEN 
STATES 

Twenty  thousand  trucks,  found 
useless  to  the  War  Department, 
are  to  be  given  away  by  the  sec- 
retary' of  agriculture  to  the  high- 
way departments  of  the  various 
states,  which  have  only  to  pay 
loading  and  freight  charges  to  ac- 
quire the  machines.  The  value 
of  the  trucks  is  over  $45 .00(1 ,000. 
Of  the  total  number.  11.000  are 
new  and  9,000  have  been  used. 
All  are  in  serviceable  condition. 
The  capacity  of  the  trucks  range? 
from  two  to  five  tons  each. 
Under  the  law  which  authorizes 
the  distribution  of  the  trucks,  the 
states  to  which  they  are  given 
must  use  them  in  the  construc- 
tion of  roads  for  which  Federal 
aid  is  given.  An  appropriation  o: 
$2,000,000  was  made  recently  for 
this  purpose.  None  of  the  truck* 
may  l)e  given  to  counties  or  indi- 
viduals. 


(TThe  first  commercial  flight 
their  being  rung  on  the  signing  of  peace,  between  the  United  States  and  Cuba  wa* 
To  complete  the  "peal"  of  eight,  it  was  made  recently  by  a  seaplane.  The  3?^! 
found  necessary  to  cast  three  new  bells,  miles  from  St.  Petersburg,  Fla.,  to  Havana 
to  recast  one  of  the  original  set,  and  to    were  flown  in  five  hours  20  minutes. 
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Packed  Away,  the  Camping  Outfit  is  Shown 
Above.  There  Is  Room  for  Food  and  Cloth- 
ing in  the  Same  Compartment 


COMPLETE  CAMPING  OUTFIT 

HIDDEN  IN  AUTO  BODY 

In  appearance  nothing  more  than  part 
of  the  body  of  a  certain  common  type  of 
small  automobile,  a  new  attachment  con- 
ceals a  complete  camping  outfit,  includ- 
ing a  tent,  spring  mattress,  gasoline  stove, 
table,  two  camp  stools,  chair,  washstand, 
lantern,  ax,  aluminum  cooking  outfit,  and 
■water  bucket.  An  advantage  of  this  ar- 
rangement, the  makers  say,  is  that  one 
may  go  camping  without  announcing  the 
fact  by  the  unusual  appearance  of  one's 
automobile.  Less  than  five  minutes  is  re- 
quired to  set  up  the  outfit.  A  bed  is 
formed  by  attaching  the  table  to  the  rear 
of  the  automobile  and  placing  the  mat- 
tress on  the  platform  thus  formed.  Room 
is  provided  for  carrying  food  and  cloth- 
ing in  the  same  compartment  which  holds 
the  outfit.  The  attachment  is  recom- 
mended by  the  manufacturers  for  week- 
end camping  trips,  though  the  equip- 
ment is  sufficient  for  considerably  longer 
stays  in  places  out  of  the  beaten  path. 


STAIRLIKE  CURRENCY  TRAY 

USES  SMALL  DESK  SPACE 

For  the  conservation  of  desk  space  a 
folding  currency  tray  has  been  devised  by 
a  western  man.  It  consists  of  a  series 
of  wooden  boxes,  held  together  by  strips 
of  njetal  which  allow  them  to  extend  in 


This  Tray  was  Devised  for  the  More  Convenient 
Handling  of  Paper  Currency 


the  form  of  a  stairway.  A  support  ex- 
tends from  the  back  of  the  top  tray  to  a 
level  with  the  bottom  of  the  lowest  tray. 
The  increased  circulation  of  paper  cur- 
rency was  one  reason  for  devising  the  tray. 
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GOCART  USED  TO  DELIVER 
BOOKS  IN  HOSPITALS 


TRY  CONCRETE  FREIGHT  CAR 
WITH  DRASTIC  TESTS 


The  sick  soldiers  now  reach  out  from  If  the  most  severe  uses  of  railroading 
their  couches  in  the  army  hospitals  in     could  break  it  down,  the  concrete  gon- 

dola    car    described  in 
M    Popular  Mechanics  Mag- 

■  azine  last      ay  would 

■  have  been  put  out  of 
I  service  before  this.  In 
I  the  Chicago  yards  it  was 
H    given  unusually  rough 

treatment,  but  the  only 
result  of  its  fast  flyinp 
switches  was  to  smash 
the  ends  of  other  cars. 
After  serving  in  the  Illi- 
nois coal  fields,  it  re- 
turned to  Chicago  with  a 
load  of  coal,  and  was  un- 
loaded with  a  clamshell 
scoop.  Inspection  failed 
to  reveal  the  slightest  in- 
dication of  defect,  no 
signs  of  crack  or  chip  be- 
ing found.  The  car  has 
now  gone  to  Pennsyl- 
vania with  45  tons  of  steel  rails,  and  there 
will  handle  steel  products  until  it  either 


MOTS  av  mr.  «vv  a.  mott 

Book*  are  Served  to  Sick  and  Convalescent  Soldiers  in  Hospitals  of  the 
Cbica«o  Diatrict,  from  "Tea  Wagons"  Built  for  Literary  Inttcmd 
of  Caliaary  Purposes.    They  Are  [Easy-RnnaiaK  and  Silent 


and  near  Chicago  and  select  books  and 
magazines  from  a  little  gocart  delivery 
machine  that  is  used  by  representatives 
of  the  American  Library  Association.  It 
is  a  light  affair  with  rubber-tire  wheels, 
which  make  it  noiseless  and  ea«;y  to 
handle.  The  convalescents  call  the  service 
"books  a  la  carte." 


gives  up  or  proves  itself  indestructible. 


NEW  CABLE  TO  SOUTH  AMERICA 
WILL  FORM  DIRECT  LINK 

A  new  cable  line,  3.200  miles  long,  form- 
ing a  direct  connection  between  North 

and  South  America,  is  a  

project  whose  com- 
I)letion  within  the  next 
few  months  is  c<mfident- 
ly  expected.  The  island 
of  Barbados,  at  the  east- 
ern edge  of  the  West  In- 
dies, is  the  connecting 
link  in  the  plan,  the  pro- 
posed route  running 
from  that  point  to  r>elem, 
Brazil,  where  it  will  con- 
nect with  the  British 
telegraph  network  in 
South  America;  and  to 
Miami.  Fla.,  joining  there 
the  great  wire  system  of 
the  Ignited  States.  The 
British  and  American  companies  each  will 
lay  .^bout  half  of  the  new  cable,  Barbados 
being  near  the  center  of  the  route. 


BEET  GROWERS  USE  NET 
UNLOADING  CROP 

Sug^r-beet  growers  are  now  employ- 
ing a  strange  method  of  saving  time  and 
labor  in  transporting  the  crop  from  the 
field  to  the  sugar  mill.  A  large  net  is 
placed  over  the  body  of  the  wagon  rack, 
and  after  the  load  is  on,  the  net  is  closed 
and  tied  in  the  center.   Upon  reaching  the 


The  Net  Which  Incloses  the  Sides  of  the  Waeon  Contains  the  Whol« 
Load  of  Sugar   Beets,  and   Enables  Them  to  be  Removed  by  a 
Crane  in  One  Operation,  Saving  a  Great  Deal  of  Labor 

mill  a  crane  lifts  the  entire  load  off  at  one 
operation,  and  transports  it  to  the  crush- 
ing machines. 
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Spraying  Concrete  Pavement  with  a  Solution  of  Creosote  and  Mineral  Dye  of  a  Deep -Green  Hue  Dispels 
the  Disagreeable  Glare  in  Bright  Sunlight,  and  Substitutes  a  Restful  and  Soothing  Effect. 
The  System  is  Used  with  Success  by  an  Eastern  Amusement  Park 

CONCRETE  WALKS  SPRAYED  HUMANE  ANIMAL  MUZZLE 

TO  OVERCOME  GLARE  OPERATED  BY  GRAVITY 


After  much  study  and  experimentation, 
an  eastern  amusement  company  has  suc- 
ceeded in  taking  the  glare  out  of  its  con- 
crete walks.  This  was  done  by  applying 
a  solution  of  mineral  dye  and  creosote. 
At  first  a  spraying  process  was  used,  but 
owing  to  the  solution  being  found  non- 
injurious  to  the  workers,  it  was  later  ap- 
plied with  large  brushes.  The  effect  is 
very  pleasing,  as  the  dye  gives  thi  con- 
crete a  rich  deep-green  color,  which  is 
restful  to  the  eyes  and  harm:;nizes  whU 
the  surrounding  trees. 

FILIPINO  GIRLS  SUCCEED 

AS  BUS  CONDUCTORS 

Uniformed  Filipino  girls  have  given  ex- 
cellent satisfaction  as  conductors  on  mo- 
tor busses  in  Manila,  and  have  proved 
again  the  truth  that  woman's  place  is  not 
^necessarily  in  the  home.  The  inability  of 
•the  street  cars  to  handle  traffic  in  the  is- 
land city  made  it  necessary  to  start  the 
bus  line.  At  present  there  are  13  ma- 
chines, but  plans  have  been  made  to  in- 
crease the  number  to  50.  Thirty  pas- 
sengers arc  carried  in  the  busses  now  in 
use.  but  the  new  ones  will  carry  60  per- 
sons. The  directors  of  the  auto-bus  com- 
pany declare  themselves  thoroughly  satis- 
fied with  the  ability  of  the  native  girls. 


The  secret  of  a  recently  introduced 
humane  muzzle,  which  allows  the  animal 
wearing  it  perfect  freedom  of  the  jaws 


As  Long  as  the  Animal  Wearing  This  Muzzle  Keeps 
Its  Nose  toward  the  Ground,   the  Gravity-Operated 
Catch  wiU  Allow  the  Jaws  to  be  Opened.   When  the 
Head  is  Raised,  the  Contrivance  Restrains 


when  the  head  is  in  a  lowered  position, 
but  which  restrains  when  the  head  is 
raised,  lies  in  a  gravity-operated  catch. 
This  catch  holds  a  rubber-covered  metal 
bar  firmly  under  the  lower  jaw  when  the 
animal's  nose  is  not  pointed  earthward, 
but  is  disengaged  by  the  force  of  gravity 
when  the  nose  is  lowered.  Springs  come 
into  action  when  the  catch  releases  the 
bar,  holding  it  gently  against  the  jaw. 


Digitized  by  Google 


1J)8 


POPULAR  MECHANICS 


and  the  animal  may  cat  from  the  ground 
with  ease.  The  muzzle  may  be  used  as 
a  curb  for  vicious  dogs  or  for  weaning 
calves  and  colts. 


AIR  MAIL  PLANNED  FOR  TOWNS 
IN  CANADIAN  ROCKIES 

Few  portions  of  the  earth's  surface  seem 
to  promise  less  for  the  development  of 
commercial  aviation  than  mountain- 
strewn  British  Columbia.  Vet  a  Van- 
couver newspaper  has  joined  with  an 
aerial  association  of  the  city  in  promot- 
ing a  flight  across  the  Rockies  and  back, 
in  order  to  demonstrate  the  feasibility  of 
an  airplane  mail  service  to  the  isolated 
mountain  towns.  Details  of  the  trip  arc 
being  worked  out  as  the  promoters  await 
the  arrival  of  a  long-distance  bombing 
plane  from  England.  Starting  at  \'an- 
couver,  the  flight  will  be  made  over  a 
triangular  course,  the  first  leg  extending 
400  miles  eastward  to  Calgary,  Alberta, 
the  second  north  to  Edmonton,  a  distance 
of  200  miles,  and  the  third  to  \'ancouver 
again. 


BALANCED  ROCK  IS  CONCRETED 

TO  SAVE  SCENIC  FEATURE 

Repairing  scenery  with  concrete  is  an 
unusual  aid  to  nature,  but  it  was  found 
necessary  at  Castle  Ford.  Idaho,  where  a 
remarkable  specimen  of  balanced  rock 
seemed  in  danger  of  losing  its  balance. 
The  rock,  on  a  mountain  crest  a  short  dis- 
tance from  town,  is  about  30  ft.  high  and 
25  ft.  across  at  the  top,  its  vast  weight 
supported  on  a  stem  only  3  ft.  or  so  in 
diameter.  Despite  this  extraordinary  top- 
heaviness,  which  contributes  a  novel  sce- 
nic effect  attractive  to  great  numbers  of 
tourists,  the  rock's  center  of  gravity  has 


Thit  Group  oi  American  Aviation  Mechanics  Built  th« 
Whose  Plans  have  been  Followed 

been  calculated  to  lie  well  within  its  nar- 
row pedestal.  W  ith  its  new  concrete  re- 
inforcement the  curious  pillar,  whose  top 
bears  the  huge  likeness  of  a  human  face, 
will  probably  stand  for  all  time. 


C  Famous  now  as  a  health  resort,  Bath, 
Kngland.  may  become  famous  also  as  an 
important  city  in  the  glass-coloring  in- 
dustry. Since  it  was  discovered  that  glass 
may  be  permanently  tinted  by  immersion 
in  the  hot  mineral  waters  of  Bath,  experi- 
ments have  been  made  with  the  idea  oi 
developing  a  stained-glass  industry  there. 


By  Rcpairini;  with 
Concrete  the  Thin 
Neck  of  a  Huge 
Halanced  Rack,  as 
Seen  at  the  Left  the 
People  of  an  Idaho 
Town  Were  Able  to 
Preserve  a  Remirk- 
ableScenic  Feature, 
the  Distant  Profile 
ofWhich  is  Pictured 
at  the  Right 
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Caproni  Biplane  While  Stationed  at  Milan.  Italy.  The  Civilian  in  the  Center,  Gianni  Caproni.  Is  the  Designer 
by  the  United  States  Government  in  the  Construction  of  Many  Other  Big  Bombing  Planes 


AMERICAN  WORKMEN  BUILD 

BIG  CAPRONI  BIPLANE 

In  addition  to  the  routine  repair  work, 
the  American  aviation  mechanics  at  Mi- 
lan, Italy,  were  able  to  do  some  actual 
construction.  A  number  are  shown  in 
the  illustration  grouped  before  the  first 
Caproni  airplane  to  be  built  by  Ameri- 
can workmen.  The  picture  is  of  double 
interest,  as  the  proup  includes  Gianni  Ca- 
proni, known  to  the  profession  as  the 
"Apostle  of  Big  Planes" 


BASE  OF  ANCIENT  TREE 

SERVES  AS  WELL  CURB 

The  hollow  base  of  an  enormous  but- 
tonwood  tree,  believed  to  have  been 
planted  by  the  Indians  as  a  boundary 
mark  250  years  before  it  was  felled,  is 
now  serving  as  a  well  curb  in  a  Rhode 
Island  town,  near  where  it  grew.  A  roof 
for  the  curb  is  made  of  other  parts  of 
the  tree.  On  the  side  next  to  a  highway 
which  runs  alongside  the  property  of  the 
owner  of  the  well,  a  sign  inviting  travel- 
ers to  stop  and  quench  their  thirst  has 
been  painted.  At  the  top  the  curb  is  54 
in.  in  diameter  and  72  in.  at  the  base.  In- 
side the  unusual  curb  is  the  pump. 
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REFRIGERATING  PLANT  ADDED 
TO  EQUIPMENT  OF  HOTHOUSE 

Of  ail  the  blueberry  plants  he  carefully 
tended  in  his  warm  greenhouse  during  the 
winter,  a  botanist  found  only  one  in  blos- 


som in  the  spring.  And  that  one  survived 
because  it  had  wisely  pushed  its  way 
through  a  hole  in  the  glass  roof  toward 
the  invigorating  severity  of  the  outside 
temperature.  As  a  result  of  his  discovery, 
the  scientist  has  installed  a  refrigerating 
plant  in  his  greenhouse  where  he  now 
"winters"  his  plants  at  his  discretion,  thus 
conducting  his  experiments  regardless  of 
the  season. 


PLAN  UNITED  STATES  MAP 
MADE  FROM  PHOTOGRAPHS 

Every  square  inch  of  the  surface  of  the 
United  States  will  he  photographed  from 
aeroplanes  in  the  preparation  of  a  topo- 
graphical map  of  the  country'  which  is 
being  plannecl.  .  The  photographs  will  be 
pieced  together  and  tlie  mosaic  will  show 
every  detail.  This  sort  of  a  map  is  con- 
sidered necessary  l>y  aviators  before  full 
use  of  the  aeroplane  will  he  possible.  No 
map  in  existence  takes  in  all  that  the  pro- 
posed photographic  map  would  show. 


CAn  enormous  gas  cloud  gathering  on 
the  sun  forms  an  arc  340.000  miles  long 
on  the  edge  of  that  body,  astronomers 
say.  It  is  about  125,000  miles  away  from 
the  edge,  and  the  distance  from  the  sun 
to  the  top  of  the  cloud  is  estimated  to 
be  2(K),000  miles. 


ONE-LEGGED  SPORTSMAN 
CONTINUES  HIS  PLAY 

Although  he  found  it  impossible  to  wear 
an  artificial  limb,  an  English  sportsman 
who  lost  his  right  leg  a  short  distance 
below  the  hip  joint,  was 
able  to  lead  an  active  life, 
aided  by  crutches.  With- 
in a  year  after  his  leg  was 
removed,  he  was  able  to 
swim  and  ride  a  horse. 
Later  he  took  up  shoot- 
ing, and  eventually 
played  golf,  drove  a  mo- 
tor car,  and  rode  a  bi- 
cycle. On  the  latter  he 
has  ridden  as  far  as  30 
miles  in  one  day.  A 
three-speed  gear  enables 
him  to  climb  hills,  while 
a  special  pedal,  on  which 
two  straps  bind  his  foot, 
permits  him  to  apply 
power  during  the  up- 
stroke as  well  as  the 
downstroke  of  the  pedal. 
Mounting  the  bicycle  is 
the  most  difficult  for  the 
one-legged  man.  He  accomplishes  this  by 
locking  the  front  wheel  with  a  brake,  bal- 
ancing himself  in  the  saddle  by  means  of 
a  crutch  on  his  right  side,  and  pushing 
with  the  crutch  and  the  pedal  at  the  same 
moment. 


ARTIST  PAINTS  PICTURES 
ON  AUTOMOBILE 

An  Oregon  motor  owner,  who  is  also 
an  artist,  has  decorated  his  car  in  a  novel 
manner.  On  one  side  he  has  painted  the 
picture  of  Crater  Lake,  a  national  won- 
der, while  on  the  other  side  he  has  de- 
picted Ashland  Creek.  The  auto  being 
new,  the  panels  presented  a  splendid  sur- 
face for  the  pictures,  and  excellent  re- 
sults were  secured. 


Touring  Car  that  Carries  It»  Scenery  with  It.  io 
Panels  Painted  on  Its  Sides  by  the  Owner 
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This  Hothouse  Is  Remarkable  for  Its  Rcfriecrating  Plant  Which  Enables 
the  Botanist  to  "Winter"  His  Plants  at  His  Discretion.  The  Scientist  has 
Found  a  Variety  of  Shrubs  Which  will  Blossom  Only  after  Treatment  of 

This  Sort 
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The  Tangled  Mass  of  Iron  Above 
Was  Modem  Machinery  before 
the  BUat.  While  at  the  Right  is 
Seen  All  That  Remained  of  the 
Starch  Plant,  with  Pire  Com- 
pleting the  Destruction 


EXPLOSION  IN  STARCH  PLANT 

BRINGS  DEATH  AND  RUIN 

An  explosion  of  extraordinary  violence 
and  destructivencss  recently  wrecked  a 
starch  factory  at  Cedar  Rapids,  Iowa. 
The  demolition  was  so  complete  that  the 
cause  could  not  be  determined  with  any 
certainty,  opinion  beingf  divided  between 
ignited  mill  dust  and  an  overheated 
boiler.  Few  of  the  150  workmen  engaged 
at  the  time  of  the  accident  in  night  work 
at  the  plant  escaped  injury  or  death,  the 
list  of  those  killed  reaching  20  or  more. 
Water  mains  in  the  vicinity  were  broken 
by  the  blast;  windows  were  smashed 
throughout  the  central  portion  of  the 
city,  which  has  a  population  of  33,000; 


and  a  mile  away  persons  were  thrown 
from  their  chairs,  while  the  fronts  of  sev- 
eral buildings  were  shattered.  Places  30 
miles  distant  reported  hearing  the  det- 
onation. 


SIXTEEN  THOUSAND  ROSES 

USED  IN  DISPLAY 

Seldom  are  flowers  used  as  lavishly  as 
they  were  by  a  musical-instrument  dealer 
in  an  Oregon  city  during  a  recent  rose 
carnival.  A  window  display  required  16,- 
000  pink  roses,  which  completely  covered 
a  grand  piano  and  a  piano  bench.  At  the 
instrument  in  the  midst  of  the  floral  pro- 
fusion was  seated  a  wax  figure,  represent- 
ing a  child  playing. 


In  One  of  the  Famous  Rose  Carnivals  of  a  Pacific  Coast  City,  a  Single  Window  Display.  Made  bv  a  Musjc 
Dealer.  Fairly  Out -Flowered  the  Carnival  by  Covering  a  Grand  Piano  and  Its  Bench  with  16,»00 
Pink  Roses.    The  Wax  Figure  Seated  at  the  Instrument  Represents  a  Child  Performer 
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CAFETERIA  SYSTEM  LETS  PIGS 
SELECT  THEIR  OWN  MENU 

Discovery  that  small  pigs  are  competent 
to  select  the  menu  best  suited  for  them  is 


This  Is  a  Cafeteria,  Whose  Patrons  are  Taking  a  Nap  in  the  Foreground 
Feed  Hoppers  Containing  Various  Nutritious  Substances  Enable 
the  Little  Pigs  to  Select  Their  Own  Food 


being  put  to  good  use  by  Corn  Belt 
farmers.  Pig  cafeterias,  consisting  of 
little  houses  with  feed  hoppers  supplied 
with  corn,  meat,  meal,  wheat  by-products, 
salt,  and  other  delicacies,  multiply  the 
weight  of  the  young  porkers,  until,  be- 
fore their  first  birthday,  they  are  sold  at 
a  good  price.  A  bar  fence  keeps  the  big 
pigs  out  of  the  cafeteria. 


CAGE  LOCK  CANNOT  BE  PICKED 
WHEN  NEW  DEVICE  IS  USED 

Persons  skilled  in  criminal  craft  usually 
find  little  difficulty  in  picking  the  locks  of 
bank  and  cashier  cages 
by  threading  wire  or 
string  around  the  latch. 
A  Chicago  inventor  has 
prevented  further  tam- 
pering of  this  kind  by 
surrounding  the  latch 
with  a  rectangular  casing 
projecting  from  the  edge 
of  the  door,  which  fits 
into  a  corresponding  re- 
cess in  the  latch-kecper 
case  on  the  jamb.  This 
interposes  a  positive  bar- 
rier against  any  attempts 
to  get  at  the  latch  when 
the  door  is  locked.  For 
all  doors  that  slide  in- 
stead of 
form  of  lock 


hinges,  this 
excellent  protection. 


swniging 
should  be 


on 
an 


CWar  posters  of  every  nation  involved  in 
the  war  were  exhibited  recently  in  the 
public  library  in  New  York.  The  exhibits 
included  not  only  those  of  countries  as- 
socir  'd  with  the  United  States  in  the 
"ghting,  but  also  those  of  the 
encnn  countries. 


MIXER  ATTACHED  TO  ROLLER 

AIDS  STREET  REPAIRERS 

A  mixer  for  asphalt  or  concrete  is  car- 
ried as  a  component  part  of  a  street  roller 
used  by  a  Pennsylvania  city  artd  has 
proved  to  be  a  great  timesaver  for  street- 
department  employes.  Attached  forward 
of  the  water  tank,  the  mixer  is  driven  by 
a  sprocket  chain  from  a  sliding  gear  on 
the  crankshaft  of  the  engine.  When  the 
mixer  is  in  operation,  the  gear  driving 
the  roller  is  disengaged,  and  the  machine 
remains  stationary  until  the  mixing  has 
been  accomplished.  A  sand  drier  and  an 
asi)halt-heating  plant  are  incorporated  in 
the  machine. 


Two  Dfacliinet  Usually  are  Required  to  Mix  and  Roll  Asphalt  or  Concrete,  but  This  Machine  will  Perfoara 
Both  Operations.   It  i»  U>«d  by  the  Street  Department  of  a  Pennsylvania  City 


Digitized  by  Google 


POPULAR  MECHANICS  203 


CONCRETE  HANGARS  FIRE- 
PROOF IN  EVERY  DETAIL 

Should  an  airplane  catch  fire  in  one 
of  the  government's  new-type,  fireproof 

hangars,     the     building    .  . 

could  be  so  tightly  sealed 
that  the  fire  would  virtu- 
ally be  smothered.  The 
material  used  is  chiefly 
concrete  and  steel,  with 
a  roof  of  tile,  wire-glass 
windows  hung  in  metal 
frames,  and  steel  doors 
of  the  roller  type  which 
are  opened  and  closed 
with  power  from  an  elec- 
tric motor.  The  air- 
tight feature  is  supplied 
by  a  system  of  ventilat- 
ing windows  which  may 


all  be  closed  instantly  by  throwing  a  sin- 
gle lever.  In  addition  to  reducing  fire 
risk,  such  well-built  hangars  will  serve 
until  air  planes  go  out  of  fashion  or 
change  ratlically  in  construction. 


This  Government  Hangar  !•  of  Concrete  and  Steel,  a  New  Type  Which 
Co«i  about  IS6.000.    They  Are  Worth  the  Price,  as  They  will  Last 


for  Yean,  and  Arc  the  Last  Word  in  Fireproof  Construction 


DANGER  IN  CASSEROLES 
FOUND  BY  WOMAN 

Poison  may  lurk  in  the  glazed  casserole, 
used  so  generally  for  baking,  if  tests  made 
by  a  woman  scientist  are  to  be  relied 
upon.  Lead  used  by  the  manufacturers 
of  these  vessels  for  glazing  may  be  ex- 
tracted, the  experimenter  found,  by  the 
use  of  acids  and  heat.  Her  conclusion  is 
that  foods  containing  acid  juices  or  vine- 
gar should  not  be  cooked  in  a  casserole, 
unless  it  is  known  certainly  that  the  glaz- 
ing contains  no  lead.  Roiling  a  one-per- 
cent   solution    of  citric   

acid  in  a  casserole  for  30 
minutes  extracted,  in  sev- 
eral cases,  from  .03  to  .06 
gr.  of  lead  monoxide  for 
every  15.5  sq.  in.  of  sur- 
face. Even  after  10  or  12 
boilings,  lead  was  ex- 
tracted, though  the  quan- 
tity grew  less  as  the  tests 
grew  in  number.  Water 
containing  more  than  .01 
gr.  of  lead  per  gallon,  or. 
in  other  words,  one  part 
of  lead  to  7,000.000  of  wa- 
ter, is  considered  unsafe 
for  drinking  purposes. 


SHELLS  SHOW  GAS  RECORDS 
AS  WAR  ENDED 

A  clever  device  prepared  by  the  chemi- 
cal-warfare service  visualizes  the  mus- 
tard-gas production  of  the  various  powers 
at  the  time  of  the  signing  of  the  armi- 
stice. Giant  shells  were  used  to  represent 
the  American.  British.  French,  and  Ger- 
man gas-making  records.  These  shells 
formed  part  of  the  chemical-warfare  dis- 
play of  18  floats  in  a  recent  parade,  and 
showed  more  "action"  than  any  other 
unit  participating  in  the  event. 


CThe  baobab  tree  of 
.Africa  yields  a  fiber  which 
has  been  pronounced  by 

Scotch  experts  to  be  the  Float  Entered  in  a  Recent  Parade  bv  the  Chemical. Warfare  Service, 
finest    paper-making   ma-     Depicting  the  Relative  Production  of  Mustard  Gas  by  the  Great  Powers 

terial  to  be  found,  and  very  flexible  in  the  Other  floats  carried  airplanes,  a  captive 
results  it  accomplishes.  balloon,  and  army  ordnance. 
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NEW  DRIVING  METHOD  USED 
. .  ^  FOR  HUB  ODOMETER 

An  entirely  new  method  of  driving  a 
hub  odometer  for  automobiles  is  used  in 
an  improved  type  of  this  mechanism  now 

  being  sold.   In  the 

old  type  it  was 
necessary  to  have 
made  in  the  axle, 
or  in  the  n  u  t  on 
the  end  of  the 
axle,  a  hole  or  slot 
in  which  the  op- 
crating  lever  of 
the  odometer  was 
fitted.  None  but 
the  simplest  tools 
are  required  for 
the  proper  adjustment  of  this  new  odom- 
eter, the  operating  lever  of  which  is 
pressed  into  one  of  the  slots  of  an  ordi- 
nary castellated  nut  on  the  end  of  the 
axle  by  a  stiff  spring.  Nearly  all  automo- 
bile axles  arc  equipped  with  such  nuts, 
or  may  be  so  equipped  at  any  garage.  An 
unusual  ftaturc  oi  the  recording  mech- 
anism of  this  odometer  is  that  it  has  no 
spiral  spring  in  its  make-up. 


MANY  USES  FOR  AIRSHIPS 
SEEN  BY  AUTHORITY 

Dirigibles  may  be  used  to  advantage  by 
every  department  of  the  government,  ac- 
cording to  a  high  War  Department  offi- 
cial, who  urges  the  establishment  of  army 


airship  bases  throughout  this  country  and 
the  colonial  possessions  of  the  United 
States.  Some  of  the  uses  to  w'hich  the 
ships  could  be  put,  says  this  authoritv, 
are  chasing  criminals,  guarding  bordcr>. 
making  crop  surveys,  cruising  timber 
areas,  warring  on  destructive  insects,  es- 
pecially the  locust,  and  delivering  mail 
in  regions  where  any  other  sort  of  trans- 
portation is  difficult.  He  believes  the 
dirigibles  could  be  operated  at  compara- 
tively small  cost,  considering  their  value 
in  work  of  this  kind. 


ARTILLERY  EVOLUTION  CAPPED 
BY  TRACTOR-MOUNTED  "75" 

.'\s  army  experts  report  on  the  perform- 
ance of  the  75-mm,  gun's  new  tractor 
mount  which  climbs  hills  like  a  tank,  and 
speeds  along  the  level  at  15  to  20  miles 
an  hour,  it  is  interesting  to  recall  the 
mounting  of  the  very  first  cannon.  The 
first  crude  guns  were  laid  flat  on  the 
ground  between  two  timber  supports,  the 
breech  resting  against  a  wooden  post 
which  absorbed  the  recoil.  To  batter 
down  a  castle,  the  guns  were  "planted"  a 
hundred  paces  from  the  wall  and  fired 
until  the  walls  fell  down  or  the  guns  blew 
up.  Later,  about  1-450,  the  familiar  wood- 
en, horse-drawn  carriage  appeared,  sat- 
isfying all  requirements  until  these  days 
of  scientific,  high-speed  warfare  typified 
by  this  combination  of  the  peerless  "75" 
with  the  endless-tread  tractor,  resulting' 
in  an  extremely  mobile  and  effective  arm. 


Making  a  Few  Alicrations  in  a  Stock  Model,  a  Manufacturer  of  a  Well-Known  Endleii. Tread  Tractor  hat 
Produced  a  Very  Satisfactory  Mounting  for  the  Americanized  75-MM.  Fieldpiece.    Its  Extreme  Mobility 
Md  High  Angle  of  Fire  Make  the  Combination  Valuable  in  Repelling  Attacks  by  Hostile  Air  Craft.  Seatt 
^  are  Provided  for  Three  Qunnert  in  Addition  to  the  Driver 
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The  Crews  of  the  Three  TrantatUntic  Seaplanes  were  Welcomed  in  True  American  Style  on  Their  Arrival 
in  Paddington  Station,  London.  A  Howling,  Self -Appointed  Committee  of  American  Sailors  and  Soldiers 
Eiuhed  the  Cara.  and  in  a  Twinkling  Had  Lieutenant  Commander  Read,  of  the  "NC-4,"  on  Their  Shoulders. 

He  was  Borne  in  Triumph  up  and  down  the  Station  Platform 

AMERICA'S  TRANSATLANTIC  SEAPLANE 

VISITS  ENGLAND 

By  PAUL  A.  JENKINS 


T^HE  arrival  of  the  seaplane  "NC-4"  in 
the  harbor  of  Lisbon,  Portugal,  com- 
pleting the  unprecedented  flight  of  2.150 
miles  across  the  Atlantic  Ocean — this  was 
really  the  climax  of  our  navy's  gigantic 
experiment  in  transoceanic  airplane  flight. 
But  it  was  felt  by  officials  in  Washington, 
by  the  crew  of  the  "NC-4,"  and  by  the 
American  public,  that  the  journey  should 
rightfully  be  continued  to  England,  if  for 
nothing  else  than  to  strengthen  the  ties 
of  friendship  which  unite  the  two  nations. 

So,  in  the  early  morning  of  May  30, 
after  a  pleasant  sojourn  of  three  days 
among  the  hospitable  Portuguese,  the 
"XC-4"  slipped  from  Lisbon  harbor  and 
headed  north.  Familiar  now  with  every 
inch  of  their  well-tried  ship,  the  crew  felt 
confident  of  reaching  Plymouth  and  a 
royal  welcome  that  same  evening.  But 
when  only  100  miles  from  Lisbon,  the  ])ort 
engine  developed  a  slight  leak,  necessitat- 
ing a  halt  on  the  Mondego  River.  Repairs 
were  made  in  short  order,  and  at  1 :38  in 
the  afternoon  the  "XC-4"  pointed  her 
nose  northward  once  more.  As  the  plane 
^'^^^'iRged  to  escape  rain  squalls,  the  220 
miles  to  the  northwest  tip  of  Spain  sped 
by.  and  at  4:47  p.  m.  a  landing  was  made 
in  Ferrol  Harbor.  The  delay  at  Mondego 
was  short,  yet  enough  to  make  impossible 
the  completion  of  the  trip  that  day. 


But  at  6:27  on  the  morning  of  May  31, 
having  been  on  the  way  23  days,  the 
"NC-4"  rose  for  the  last  effort  which 
should  carry  it  across  the  Bay  of  Biscay 
and  over  the  English  Channel.  The  flight 
was  made  with  ease,  despite  heavy  rain 
and  an  almost  continuous  blanket  of  fog 
which  hid  all  but  two  of  the  route-mark- 
ing destroyers.  At  1 : 12  p.  m.,  the  crowded 
water  front  of  Plymouth  became  visible 
through  the  shrouding  mist,  and  at  1 .26 
the  "XC-4"  touched  water  in  the  harbor 
that  witnessed  the  sailing  of  the  Pilgrim 
Fathers  300  years  ago.  Thereafter  fol- 
lowed days  replete  with  banquets  and  re- 
ceptions. 

But  back  in  Washington,  D.  C,  these 
days  were  spent  in  study  and  conference 
by  the  silent  men  who  planned  the  raag- 
nificent  venture.  From  the  logs  of  the 
foundered  "XC-1."  the  dismantled  "XC- 
3."  and  the  triumphant  "XC-4"  were  drawn 
the  lessons  taught  bv  success  and  failure. 

They  fir.st  found  that  the  "NC-4"  had 
flown,  through  an  atmosphere  often  thick 
with  fog  and  rain,  a  distance  of  3.^25 
nautical  miles  in  55  hours  and  33  minutes, 
or  at  a  speed  of  70.1  miles  an  hour.  They 
were  gratified  by  the  proved  seaworthiness 
of  the  hulls,  and  by  the  unshakable  sturdi- 
ness  of  struts,  spars,  and  the  other  ele- 
ments of  the  flying  surfaces.   Those  who 

2C6 
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The  Seaplane  "NC  ^"  is  Pictured  bciidc  the  U.  S.  S. 
"Shawmut"  in  Lisbon  Harbor  on  the  Completion  of  the 
First  Transatlantic  Flight.  The  Romance  of  the  Exploit 
was  Nowhere  More  Appreciated  Than  in  Lisbon  Itself. 
Ships  Were  Gay  with  Bunting:  Homes,  Shops,  and  Caf^s 
were  Emptied  as  Bulletins  Proclaimed  the  Steady  Prog, 
ress  of  the  "NC-4"  from  Ponta  Delgada 


206 


Digitized  by  Google 


The  People  of  Britain  Welcomed  Haw. 
ker  and  Grieve  with  an  Enthusiasm 
Which  has  Never  been  Surpassed.  Re- 
joicing was  Centered  in  London,  Where 
Cheering  Crowds  Jammed  the  Route 
from  the  Station  to  the  Aero  Club. 
Hawker  is  Pictured  Making  Slow  Head- 
way on  a  London  Policeman's  Horse 

1  •  ' 


4 


This  !■  the  Wreck  of  the  Sopwith  Transatlantic 
Biplane  Which  was  Forced  to  the  Water  in 
Mid-Ocean,  and  There  Abandoned  by  Pilot 
H«wker  and  Navigator  Grieve.  Days  Later 
It  was  Retrieved  by  the  American  Steamship 
"Lake  Charlottesville."  This  Salvage  Is 
Only  Less  Remarkable  than  the  Good  Fortune 
Which  Guided  the  Little  Tramp  Steamer 
"Mary"  to  the  Airmen 
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sponsored  the  installation  of  the  once- 
criticized  Liberty  engines  were  jubilant  as 
they  learned  that,  of  the  four  which 
brought  the  "NC-4"  into  Plymouth  Har- 
bor, three  had  started  from  Rockaway 
Beach.  Much  to  praise  was  seen,  also,  in 
the  carefully  planned  patrol  system  which 
strung  destroyers  across  the  ocean  wastes 
like  beads  on  a  string. 

But  the  lessons  of  most  value  were 
taught  by  failures  and  shortcomings.  The 
navigating  instruments  did  good  work, 
yet  their  inexactness  in  fog  and  storm 
caused  the  misfortunes  of  the  "NC-l"  and 
the  "NC-3"  at  the  Azores.  Wing-tip  pon- 
toons proved  unsubstantial,  the  "KC-3" 
suffering  especially  from  this  weakness. 
It  was  learned,  too,  that  the  continuous 
effort  required  of  the  pilots  during  their 
watches  at  the  wheels  were  fatiguinjj  to 
the  danger  point.  .Automatic  electric  con- 
trols were  suggested  as  a  means  of  light- 


ening their  task  in  the  future.  These  and 
a  few  other  defects  were  found;  but  they 
were  matters  of  detail,  dwarfed  by  the 
essential  worth  of  hulls,  planes,  and 
motors,  proved  in  the  most  grueling  test 
ever  applied  to  any  airplane. 

In  completing  this  first  chapter  in  the 
history  of  transatlantic  air  travel,  mention 
must  be  made  of  Harry  G.  Hawker.  As 
he  traveled  from  the  north  of  Scotland, 
where  he  was  landed  by  a  British  de- 
stroyer, he  was  cheered  by  enthusiastic 
crowds  at  every  station.  In  London  he 
was  made  the  hero  of  a  reception  which 
has  never  been  equaled  for  any  general 
or  sovereign.  On  May  27  the  tattered  re- 
mains of  his  Sopwith  biplane  were  picked 
up  in  mid-ocean  by  an  American  steam- 
ship. On  June  1  he  was  one  of  the  first 
to  welcome  the  crews  of  the  American 
seaplanes  as  they  stepped  from  the  train 
at  Haddington  Station,  London. 


BUNGALOW  IN  HEART  OF  CITY 
AIDS  HOUSING  MOVEMENT 

A  model  bungalow,  recently  completed 
in  the  down-town  district  of  Portland, 
Ore.,  to  stimulate  interest  in  providing 
good  homes  for  workers  in  local  ship- 
yards, is  not  to  be  abandoned  under  the 
changed  conditions  following  the  war. 
Instead  of  serving  as  a  headquarters  for 
a  special  housing  committee,  however,  in 
it  is  located  the  offices  of  the  "own  your 


own  home'*  movement,  organized  by  of- 
ficials and  business  men.  A  soldier  and 
his  bride  were  married  in  the  bungalow 
as  part  of  the  house  warming. 


CA  special  meteorological  station  to  de- 
tect and  give  warning  of  the  approach  of 
tropical  storms  has  been  established  on 
the  west  coast  of  Florida  by  the  Weather 
Bureau.  These  storms  develop  between 
the  months  of  June  and  November. 


Bungalow  in  the  Down-Town  District  of  Portland.  Oregon,  Now  Used  as  Offices  for  an  "Own  Your  Owi 
Home"  Movement:  It  was  Originally  Intended  as  Headquarters  for  a  Special 
Committee  on  Better  Housing  (or  Shipyard  Workers 


Digitized  by  Google 


POPULAR  MECHANICS  20D 


Three  Examples  of  the  Reinforced-Concrete  Grain-Elevator  Construction  Adopted  bv  Farmers'  Assoctationt 
in  the  Central  States:  These  Are  in  Illinois,  and  Have  Capacities  oi  6S,00o.  86,000.  and 
30,000  Bushels  Respectively,  Casting  Upward  of  $10,000  Apiece 


FARMERS'  ASSOCIATIONS  BUILD 

CONCRETE  GRAIN  ELEVATORS 

Concrete  gr.iin  elevators  of  the  most 
modern  construction,  and  not  without  ar- 
tistic merit,  are  beinj^  erected  throughout 
the  central  states  l)y  cooperative  associa- 
tions of  farmers.  State  organizations  in 
Ohio,  Indiana.  Michigan,  Illinois,  Iowa, 
Minnesota,  Nebraska,  the  Dakotas,  Kan- 
sas, Oklahoma,  and  Colorado  are  pushing 
the  new  work  as  fast  as  possible,  erecting 
structures  ranging  in  cost  from  $10,00(1 
up,  and  averaging  $20.(K)0.  The  elevators 
are  located  on  railroads  at  grain-growiiiij 
centers,  saving  hauling  costs,  assuring 
each  producer  market  prices  for  his  grain, 
and  suf)plying  flour,  bran,  and  feed  at 
minimum  rates.  The  cost  of  insurance  is 
also  saved.  With  the  movement  growing 
rapidly,  new  associations  constantly  organ- 
izing, and  a  total  of  3.(HK)  elevators  already 
in  use,  there  is  reason  to  believe  that  the 
notable  economies  effected  will  begin  soon 
to  react  to  the  benefit  of  the  consumer, 
in  lower  prices  for  corn-fed  pork  as  well 
as  wheat  bread. 


CTo  have  charge  of  the  selling  of  govern- 
ment-owned wood,  concrete,  and  steel 
yards,  aufl  other  plants,  a  new  depart- 
ment has  been  created,  to  be  known  as  the 
Plant  Disposal  flection.  It  will  function 
under  the  Emergency  Fleet  Corporation. 


TEACH  NATIONAL  ANTHEM 

BY  USE  OF  PICTURES 

Teaching  the  national  anthem  by  means 
of  pictures  supplementing  the  words,  is 
the  idea  of  a  Philadelphia  man.  He  has 
caused  to  be  printed  a  pamphlet,  on  four 
pages  of  which  are  the  words  of  "The 
Star-Spangled  Banner,"  one  verse  to  each 
page.  Beside  each  line  is  a  picture  visu- 
alizing the  idea  expressed  by  the  wor<ls. 
These  pictures  are  printed  in  red  ink. 
which  gives  a  patriotic  color  scheme,  as 
the  words  are  in  blue  and  the  paper  of 
the  pamjjhlct  is  white. 

First  (or  Dawn)  Verse 


Oh  say  can  you  see, 

by  the  dawn's  car-ly  light. 

What  so  proud  -  ly  we  hailed 
at  the  twilight's  last  gleaming, 

Whose  broad  stripes  and  bright  stars, 
thro'  the  per  -  il  -  ous  fight, 


cofimaHT,  M.  •.  M(iu> 


With  a  Picture  to  Illustrate  Each  Line  of  "The 
Star-Spanfcled  Banner."  It  Is  Expected  the 
National  Anthem  will  be  Easily  Memorized 
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STATUE  OF  AMERICAN  SOLDIER 
SHOWS  SPIRIT  OF  EXPOSITION 

The  most  complete  exposition  of  gov- 
ernmental activity  ever  held  in  Washing- 
ton, D.  C,  was  receinly  o[)ene(l 
by  the  secretary  of 
the  Department  of 
the  Interior.  In 
staging  the  exhibition 
the  depr.rtment  has  twt 
purpose?:  It  would  in 
form  the  public  of  ih( 
war  work  done  by  it! 
technical  experts;  ant 
secondly,  it  would  advcr 
tise  its  great  rccon^truc 
tion  movements,  "Ameri 
canization"  and  "Farm 
for  Soldiers."  This  sec 
ond.  and  most  important 
motive  is  admirably  syni 
holizcd  by  a  sculptun-f 
figure  that  stands  in  cm 
of  the  corridors.  \i 
American  soldier  is  ytor 
trayed,   home   from  ili 

war,    his  sleeves   

rolled  up  for  the 
peaceful  work, 
which  he  welcomes 
with  outstretched  arms 


ATLANTIC  CITY  PROVES  FOCAL 

POINT  FOR  AERIAL  INTERESTS 

American  airmen  are  fast  coming  to  re- 
gard Atlantic  City,  N.  J.,  as  their  eastcni 
lezvous.    Among  recent  de- 
velopments,    it  is 
announced -that  the 
Aero  Club  of  Amer- 
ica, the  Aerial  League 
of  America,  and  the 
Aerial  Coast  Patrol  have 
all  designated  the  city  as 
the  official  center  of  their 
flying    activities.  Thes^ 
and   other  organizations 
are    preparing  extensive 
programs  for  the  devel- 
opment and  perfection  of 
practical   air   craft.  In- 
struction schools  are  be- 
ing opened,  too,  by  many 
airmen,  who  find  plenty 
of  enthusiasts   ready  to 
pay  $600  for  a  course.  It 
is  worth  noting  that  a  16- 
ycar  -  old  Mississippi 
  schoolgirl  was  one 


This  Statue  by  Dallin.  the  Utah  Sculptor.  Forms  Part  of  the  first  tO  COm- 
of  the  Exposition  Staged  by  the  Department  of  the  t^1*»f#»  r»n».  r>f  tViocH 
Interior  to  Mark  the  Line  between  War  and  Peace       ^"^^^    ""^    °,  inese 

courses.    She  cele- 

The  work  is  by  brated  her  graduation  by  looping  the 
Cyrus  K.  Dallin,  sculptor  of  monuments  loop  with  her  brother,  an  army  aviato-, 
in  many  .American  cities.  in  the  passenger  cock  pit. 


WATER-METER  WHEELBARROW 
STOPS  WASTE  AND  THEFT 

Means  of  obtaining  exact  knowledge 
of  the  amount  of  water  used  by  each 


"Waste  of  Water  by  Park  Gardeners  was  Stopped  by 

the  Introduction  of  Meter  Wheelbarrows.  Now 
Each  Man  has  to  Carry  His  Own  Record 


gardener  in  the  parks  of  San  Diego,  Calif., 
and  a  method  of  making  dangerous  the 
theft  of  water  by  these  employes,  were 
found  by  the  municipal  authorities  in  a 
meter  wheelbarrow  recently  put  into  com- 
mission. A  water  meter  is  attached  to  an 
ordinar>'  wheelbarrow,  and  a  gardener, 
before  using  water,  must  connect  this 
meter  with  the  plug  or  faucet  from 
which  comes  his  supply.  Tools  may  b^- 
carried  on  the  wheelbarrow. 


CHILEAN  SUBMARINE  CREW 
HAS  NARROW  ESCAPE 

Death  looked  certain  to  members  of  the 
crew  of  a  Chilean  submarine  when,  a  short 
time  ago,  the  vessel  went  down  in  30  it. 
of  water  in  Talcahuano  Hay.  When  a 
powerfid  crane  hoisted  the  undersea  craft 
to  the  surface,  several  hours  after  the 
sinking,  the  men  were  nearly  suffocated, 
as  they  had  been  standing  in  the  small 
torpedo  room  of  the  vessel,  in  water  up 
to  their  necks.  It  has  not  been  deter- 
mined what  caused  the  submarine,  which 
was  built  in  the  United  States,  to  sink. 
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Low  Tide  on  a  Washington  State  Oyster  Bed:  The  Private  Growers,  Come  to  Buy  of  the  State,  are  Raking 
the  "Crop"  into  Windrows  Preparatory  to  Loading  into  the  Waiting  Scow,  Whose  Permitted 
Location  is  Indicated  by  the  Upright  Poles.  Placed  by  Deputies 


OYSTER  FARMING  IN  WASHINGTON  WATERS 
CEiEATES  NEW  INDUSTRY 


By  L.  W.  PEDROSE 


'T'HE  state  of  Washington  has  a  pecul- 
*  jar  oyster.  It  is  a  native  bivalve  that 
figured  in  Siwash  potlatch  festivals  cen- 
turies before  the  first  white  man  was  seen. 
In  1913,  the  state  oyster  commission,  a 
newly  created  body,  set  out  to  develop 
the  oyster  industry  by  scientifically  propa- 
gating the  small  but  nutritious  bivalve. 
The  state  maintains  three  beds  in  dif- 


I 


ferent  localities  of  Puget  Sound.  Impetus 
was  given  to  the  project  three  years  ago 
when  it  was  learned  that  eastern  oysters, 
transplanted  to  Puget  Sound,  would  not 
propagate  because  the  water  is  cold. 

One  of  the  features  of  growing  the 
native,  so-called  "Olympia,"  oyster  is  the 
preparation  of  beds.  Ground  must  be  pre- 
pared, for  if  it  is  soft,  the  bivalves  will 


1 


Each  Scow's  Crew  is  Allowed  About  an  Acre  to  Work,  and  the  Operation  is  Not  Unlike  Vegetable  Farming, 
The  Oysters,  Seen  in  Rows,  are  Loaded  onto  the  Scow  in  the  Boxes  Which  Now  Rest  on  the 
Gangplank.    Harvesting  Finished,  the  Next  High  Tide  Floats  the  Scow  Away 
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sink  knd  become  smothered.  Also,  there 
is  the  problem  of  making  harvesting  easy, 
and  the  protection  of  the  crop  from  frost 
in  winter  and  from  the  sun  in  summer. 
Protection  is  obtained  by  means  of  diking, 
which  also  facilitates  harvesting. 

A  typical  tide  flat  of  sand  is  first  pre- 
pared by  covering  it  with  a  floor  of  gravel, 
large  and  small.  This  "veneering"  process 
is  repeated  till  the  ground  is  "hardened." 
Near  the  low-water  mark  a  concrete  dike, 
a  few  inches  high,  is  built.  W  hen  the  bed 
is  ready,  seed  and  a  small  quantity  of 
grown  oysters  are  sown  on  the  bed. 

The  dikes  are  so  low  that  they  do  not 
interfere  with  the  inflowing  tide.  When 
the  tide  is  out,  the  several  inches  of  water 
maintained  over  the  beds  protects  the  bi- 
valves. Also,  this  blanket  of  water  con- 
ceals oysters,  large  or  small,  from  their 
greatest  enemies,  the  sea  gulls  and  crows, 
which  gobble  down  the  spawn,  or  taking 
the  larger  shellfish  in  their  claws,  carry 
them  high  in  the  air,  then  drop  them  upon 
the  rocky  beach  and  devour  the  quivering 
remains  left  exposed  by  the  broken  shells. 

For  marketing,  the  oysters  are  raked 
into  piles  at  low  tide  and  loaded  onto 
scows — a  much  more  efficient  method 
than  tonging,  as  done  in  the  East. 

The  state  each  year  harvests  its  three 
beds  and  supplies  oysters  to  private 
growers  at  $2  a  sack.  The  oysters  begin 
to  mature  in  six  months.  This  first  crop 
nets  the  grower  a  return  above  the  total 
cost  of  seed.  The  next  year's  income  is 
all  profit,  and  the  opportunity  attracts 
many  farmers. 


Each  spring  when  the  state  begins,  to 
market  seed  to  the  oystermen,  the  buyers 
send  their  scows  to  the  reserves.  Loca- 
tions for  each  scow  are  marked  out  by 
deputies  on  the  ground.  At  low  tide  the 
loading  is  begun,  and  with  the  return  of 
high  water,  the  scows  float  away  to  de- 
posit the  seeds  on  their  new  owner's 
ground. 


FOREST-FIRE  PROTECTION  NOW 
EXTENDED  TO  NEAR-BY  FIELDS 

Fire-protection  measures  have  proved 
so  successful  in  California's  forest  pre- 
serves that  the  work  is  now  being  ex- 
tended to  surrounding  hay  and  grain 
fields.  Forestry  officials  have  learned  that 
field  fires  are  not  only  the  cause  of  annual 
loss  to  the  nation,  in  themselves,  but  that 
serious  forest  conflagrations  often  arc 
started  by  them.  .So  the  bureau's  cam- 
paign of  public  education  now  includes 
the  fields  as  well  as  the  forests.  As  in  the 
forests,  campers  are  warned  against  the 
careless  use  of  fire  by  signs,  placed  along 
all  the  public  highways  near  hay  and  grain 
fields. 


PROPELLERS  FEED  CRAWLING 

WAGON-LOADING  APPARATUS 

Contractors  will  be  interested  in  a  new 
motor-driven  wagon  loader  which  crawls 
steadily  backward  as  the  bank  of  dirt, 
coal,  or  other  material,  crumbles  before 
it.    As  with  other  machines  of  this  type. 


iHl.M  i  I'l 


*  State  Oyster  Bed.  Inclosed  by  Concrete  Walls  Which  Maintain  About  Six  Inches  of  Water  on  the  Bed 
at  Low  Tide,  Protecting  the  "Crop"  from  Frost,  Heat,  and  Predatory  Enemies,  Yet  Makins  the  Harvest  Easy 
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The  Heavy  Propeller  Blades  on  the 
Lower  Shaft  of  This  Wagon  Loader 
Have  a  Double  Function.  As  the 
Shaft  Revolves  They  Push  theCrushcd 
Rock,  Coal,  or  Other  Material  toward 
the  Moving  Buckets,    Thus  Giving 


Each  a  Capacity  Load.  The  Same  Operation  Clears  a  Path  for  the  Wheels  of  the  Loader,  Which  is  Moved 
Slowly  Backward  by  the  Gaaoline-EnEine  Power  Plant.    The  Relation  of  the  Propeller  Blades  to  the  Wheel 

is  Seen  More  Clearly  jn  the  Picture  to  the  Right 


the  actual  loading  is  done  by  an  arrange- 
ment of  buckets  on  an  endless  chain.  But 
with  this  improved  apparatus,  the  shaft 
at  the  lower  end  of  the  conveyor  is  ex- 
tended at  either  side  and  fitted  with  heavy 
steel  propeller  blades.  The  blades  push 
the  material  toward  the  moving  buckets, 
thus  giving  each  a  full  load,  and,  at  the 
same  time,  clear  a  path  for  the  rear  wheels 
as  they  slowly  push  the  apparatus  into 
the  work.  With  one  attendant  working 
at  the  levers,  this  machine  can  load  five 
tons  of  material  in  as  many  minutes. 


vice  is  mounted  on  its  own  bolster  plate, 
attachable  to  any  press.  The  adjustable 
straightening  rolls  first  take  the  curl  out 
of  coiled  stock,  which  is  then  fed  by 
large  rolls,  driven  intermittently  by  a  re- 
ciprocating rod  actuating  toggle-grip 
clutches.  A  pitman  from  the  punch  head 
moves  the  blade  of  the  scrap  cutter,  the 
small  pieces  of  scrap  dropping  into  a  box 
or  barrel. 


MOTOR-TRUCK  EXPRESS 

BOON  TO  FARMERS 

Farmers  living  along  the  110-mile  route 
of  a  motor-truck  express  line  that  is  op- 
crating  between  Portland  and  Salem, 
Ore.,  make  use  of  the  service  regularly. 
They  send  their  products  to  the  cities 
and  receive  their  merchandise  from  them 
by  motor  truck.  Deliveries  and  pick-ups 
are  made  anywhere  along  the  route.  Two 
large  trucks  are  used  daily,  and  on  busy 
days  a  third  one,  smaller  than  the  others, 
is  put  on  the  road. 


ROLL-FEED  ATTACHMENT  MAKES 

PUNCH  PRESS  AUTOMATIC 

An  attachment  for  power-driven  punch 
presses,  which  straightens  the  stock, 
feeds  it  to  the  punch,  and  cuts  up  the 
scrap,  makes  such  presses  practically 
automatic,  so  that  one  operator  can  run 
two  or  three  machines.    The  whole  de- 


The  Stock  First  Goes  through  the  Straighteners  at 
the  Right,  Then  through  the  Intermittent  Feed  Rolls 
Driven  from  the  Crank  Disk  on  the  Left  End  of  the 
Shaft,  and  Finally  through  the  Scrap  Cutter 
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WAR-TAX  SALES  REGISTER 

COMPACT  AND  SIMPLE 

Keeping  a  record  of  every  sale  in  which 
war  lax  is  involved  is  a  stupendous  task 
in  the  larger  retail  stores  and  in  soda 


PRIZE  IS  OFFERED  FOR  FIRST 
PORTUGAL-BRAZIL  FLIGHT 

A  recent  decree  of  the  Portuguese  gov- 
ernment authorizes  the  gift  of  approxi- 
mately $32,000  to  the  Portuguese  or  Bra- 
zilian airman  who  first  flies  from  Portugal 
to  Brazil.  Spurred  by  the  increasing  use 
of  airplanes  and  airships  in  other  coun- 
tries, Portugal  is  attempting  in  this  w^ay 
to  establish  a  commercial  air  route  to  the 
South  American  republic,  which  has  long 
been  one  of  the  chief  purchasers  of  her 
products.  The  airmen  who  tr>'  for  this 
prize  will  doubtless  find  it  easiest  to  fly 
south  from  Lisbon  to  the  Madeira,  Ca- 
nary, and  Cape  Verde  islands,  thence  to 
lonely  St.  Paul's  Rocks,  and  the  Brazilian 
penal  station  at  Fernando  de  Noronha, 
completing  the  4.000-mile  journey  at  Per- 
nambuco,  on  the  coast  of  Brazil. 


This  Machine  Regiiters  the  Number  of  Sales  Hade  at 
E^ch  Different  Tax  Rate  Up  to  Five  Cents,  and  Is 
Especially  Intended  for  Soft.Drink  Dispensers 

fountains,  where  each  soft  drink  served 
means  a  few  cents  paid  to  the  govern- 
ment. A  small,  simple,  and  accurate 
registering  machine  has  been  placed  on 
the  market  to  make  easy  the  recording 
of  such  sales.  Plungers,  marked  with  the 
various  amounts  of  the  tax,  operate  a 
mechanism  which  shows  the  number  of 
.vales,  up  to  100,000,  under  any  particular 
tax  classification.  The  instrument  is  in- 
tended to  be  read  as  a  meter  by  govern- 
ment officials. 


STOP  CONDENSATION  ON  PIPES 
WITH  COAT  OF  GROUND  CORK 

Cold-water  pipes  are  prevented  from 
condensing  moisture  on  their  surfaces  by 
applying  to  them  a  coating  of  ground 
cork,  in  the  experience  of  a  water  com- 
pany in  Pennsylvania.  Over  a  first  coat 
of  common  paint  is  spread  a  special  ce- 
ment paint,  and  dry  granulated  cork  is 
applied  by  hand  while  the  cement  paint  is 
still  wet.  Another  coat  of  cement,  and 
one  of  common  paint,  are  added,  allowing 
each  to  become  thoroughly  drj'. 


RECENT  PERFORMANCES  TEST  AIRSHIPS 


The  airplane,  with  its  sensational  devel- 
opment, has  lately  monopolized  public 
interest  to  the  exclusion  of  the  lighter- 
than-air  machine.  The  air  services  of 
the  army  .Tn<l  navy  have  not  been  mis- 
guided, however,  but  have  quietly  con- 
tinued their  policy  of  impartial  experi- 
ment with  dirigibles  and  free  balloons. 
Two  recent  events  are  typical  in  the  satis- 
factory performances  of  the  machines  and 
in  the  instruction  given  the  pilots. 

The  first  was  the  feat  of  the  ".'\-4,"  a 
160-ft.  rigid  dirigible  which  landed  on  a 
30  by  30-fi.  i)latform  erected  on  a  hotel 
roof  in  the  heart  of  Cleveland,  Ohio.  The 
craft  left  Akron  in  the  afternoon,  and, 
battling  a  stiff  wind,  reached  the  lake  city 
in  a  little  more  than  an  hour.  Controlling 
his  ungainly  craft  with  the  utmost  skill, 
and  using  every  bit  of  his  knowledge  of 
wind  velocity,  the  pilot  was  able  to  bring 
the  basket  to  rest  on  the  little  platform 


on  the  seventh  trial.  From  a  commercial 
viewpoint,  the  performance  ranks  as  one 
of  the  most  significant  in  the  history  of 
dirigible  navigation. 

The  second  noteworthy  lighter-than-air 
event  was  the  revival  of  free-balloon  rac- 
ing, staged  in  Akron,  Ohio.  Seven  bags 
were  released  on  a  Sunday  afternoon,  car- 
rying pilots  and  meteorologists.  Drifting 
eastward  through  snow  and  rain  during 
that  night  and  the  next  forenoon,  the  men 
were  kept  busy  with  their  instruments  and 
records.  On  Slonday  afternoon  six  of  the 
balloons  were  brought  safely  to  earth, 
some  in  Delaware,  others  in  Xew  Jersey 
and  Maryland.  The  seventh  bag  was  un- 
fortunately brought  down  while  passing 
over  a  steel-manufacturing  district  in 
western  Pennsylvania.  Four  bullets  from 
an  unknown  source  ripped  through  the 
envelope,  forcing  the  aeronauts  to  use  all 
their  skill  in  making  the  long  drop. 
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The  ••City  of  Akron"  Was  One  of  the  Contestants  in  the  Recent  Free- 
Balloon  Race  Which  has  Reawakened  Interest  in  This  Once-Popular 
Activity.  The  Race  Received  the  Whole- Hearted  Support  of  Air 
Service  Officials  Who  Realized  Its  Educative  Value.  Pilots  Learn 
the  Tricks  of  the  Upper  Air,  and  Become  Familiar  with  the  Manage- 
ment of  the  Big  Bags,  Thus  Fitting  Themselves  for  More  Advanced 
Work  with  Dirigibles.    The  Race  Proved  a  Success 
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Airmen  See  Much  of  Promise  in  the  Recent  Performance  of  This  Big  Army 
Dirigible.  Rising  from  the  Air  Station  at  Akron,  Ohio,  It  Battled  a  Head- 
wind Up  to  Cleveland  in  a  Little  More  Than  an  Hour.  There  It  was  Guided 
to  the  Roof  of  a  Leading  Hotel  Which  had  Improvised  a  Landing 
Platform  atop  a  Huge  Electric  Sign,  Six  Times  the  wind  Foiled  the  Pilot 
in  His  Attempts  to  Guide  the  "Blimp"  to  the  Little  PLitform,  Or.  tlie 
Seventh  Trial  He  Was  Successful 
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PHOTOGRAPHIC  PLATE  MAKES 
STRANGE  TRAFFIC  RECORD 

A  Chicago  photographer  has  made  an 
interesting  analysis  of  traffic  on  Michigan 


This  Picture  of  a  Cbicaso  Street  was  Taken  on  a  Dark,  Rainy  Nicht. 
The  Lines  were  Traced  oy  the  HeadlightB  of  Southbound  Automobilei. 
The  Red  Tail  Lishta  of  Northbound  Machines  Left  No  Trace  on  the  Plate 

Avenue  by  exposing  a  plate  on  a  pitch- 
dark  night.  On  development,  only  the 
glaring  street  lamps  and  automobile  head- 
lights were  found  to  have  made  an  im- 
pression. Across  the  plate  the  latter 
traced  pencil-like  lines,  thick  at  a  street 
intersection  where  traffic  is  required  to 
slow  down,  but  thinning  almost  to  the 
vanishing  point  as  the  machines  sped  up 
for  the  next  comer.  All  the  traffic  seems 
to  be  headed  south,  as  the  red  tail  lights 
of  northbound  machines  made  no  impres- 
sion on  the  plate. 


LESSONS  OF  WAR  REFLECTED 
IN  DREADNAUGHT  PLANS 

Lessons  learned  by  the  Navy  Depart- 
ment during  the  war  will  be  illustrated 
in  the  two  latest  dread- 
naughts,  the  "Iowa"  and 
"Massachusetts,"  bids 
for  the  construction  of 
which  were  opened  in 
Washington  recently. 
These  ships  will  be  pro- 
vided with  the  latest  pro- 
tective devices  for  use 
against  mines  and  sub- 
marines, and  will  be 
equipped  with  m  i  n  e  - 
sweeping  gear.  They 
will  be  so  divided  by 
bulkheads  and  decks  that 
it  will  be  difficult  to  sink 
the  vessels,  even  if  a  di- 
rect hit  with  a  torpedo  or 
shell  is  made.  A  venti- 
lating system  to  guard 
against  poisonous  gases 
will  be  another  feature. 
The  displacement  of  the 
warships  will  be  43.200 
tons  each,  their  length 
684  ft.,  and  their  breadth 
106  ft.  Speed  will  be  23 
knots.  .Armament  will 
include  twelve  16-in. 
guns,  sixteen  6-in.  guns, 
four  anti-aircraft  guns, 
two  submerged  torpedo  tubes,  and  a  num- 
ber of  small-caliber  guns. 


ESTABLISH  BANK  ACCOUNTS 
TO  PAY  EMPLOYES 

A  labor-saving  and  thrift-encouraging 
plan  of  paying  his  emi)loyes  has  been  sug- 
gested to  a  large  soap  manufacturer  in 
Kngland  and  probably  will  be  adopted. 
Under  this  plan  the  payroll  is  sent  to  the 
bank  with  which  the  firm  transacts  busi- 
ness, and  the  w^ages  of  each  employe  is 
placed  to  his  or  her  credit  in  the  form  of 
a  checking  account. 


EXCLUSIVE  NEGRO  TOWN 
BUILT  IN  VIRGINIA 

Negroes  only  will  be  allowed  to  dwell 
in  the  new  town  of  Truxtun,  Va.,  built 
by  the  United  States  Housing  Corporation 
to  care  for  colored  employes  of  the  naval 
station  at  Portsmouth.  There  are  224 
buildings  in  the  town,  accommodating  2.^ 
families  and  six  stores.  The  latter  will 
be  operated  by  a  stock  company.  Rents 
are  very  reasonable. 


BRITISH  NAVAL  GUN  FIRES 
WORLD'S  LARGEST  SHELL 

Ever  since  Germany's  monster  howitz- 
ers shattered  Belgium's  "impreg^nable" 
forts  in  the  black  days  of  1914.  many 
minds  have  been  fixed  in  the  belief  that 
the  Huns  alone  possessed  this  supcrar- 
tillery.  At  that  time  such  was  indeed  the 
case;  but  the  allied  nations  were  quick 
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These  Two  Armor. 
Britain's  Monst 


lor.Piercing  ShelU  Tottl  Three  Tons  in  Weight.  Yet  They  can  be  Hurled  80  Miles  by  Great 

 er  18-Inch  Naval  Gun.    At  the  End  of  Such^  Journey  They  can  Penetrate  a  Wall  of  Ordinary 

Steel  Armor  One  Foot  Thick.  Emerging  Unbroken  on  the  Other  Side.    At  Point- Blank  Range  It  is  Computed 
That  They  will  SimiUrly  Pierce  a  Wall  of  Unhardened  Steel  Four  Feet  Six  Inches  Thick 


to  learn,  and  soon  were  quietly  manufac- 
turings still  larger  and  more  terrible 
weapons,  so  quietly,  in  fact,  that  little 
is  known  of  these  guns  even  now,  save 
that  they  exist.  It  is  stated,  however, 
that  the  British  18-in.  naval  gun  is  the 
largest  in  the  world.  At  its  extreme  range 
of  30  miles  it  is  said  to  penetrate  and 
emerge  unbroken  on  the  other  side  of  an 
ordinary  steel  armor  plate.  1  ft.  in  thick- 
ness. At  10  miles  it  similarly  pierces  al- 
most 2  ft.  of  hard-faced  armor:  and  at 
point-blank  range  will  pass  through  a 
wall  of  unhardened  steel  4  ft.  6  in.  thick. 


MOTORCYCLE  TOOL  SHOP  HAS 
POWER-DRIVEN  EMERY  WHEEL 

One  mechanic  finds  that  he  gets  many 
additional  jobs  since  he  has  equipped  his 
motorcycle  as  a  traveling  machine  shop. 
On  the  sidecar,  he  has  fastened  a  small 
vise,  and  inside  has  fitted  four  drawers 
which  contain  his  tools.  Most  unusual, 
however,  is  the  emer)-  wheel  which  he  has 
mounted  on  top  of  the  gasoline  tank.  .Xr- 
riving  at  the  scene  of  a  job.  he  stretches 
a  belt  from  the  grinder  to  a  pulley  on  the 
main  shaft  of  the  engine.  Starting  his 
motor  with  the  transmission  in  neutral, 
he  has  at  his  dispos^.l  a  power-driven 
emer>'  wheel  which  will  grind  almost  any- 
thing. 


By  Driving  the  Little  Emery  Wheel  with  Power  from 
His  Motorcycle  Engine,  This  Mechanic  Is  Able  to 
Respond  Quickly  to  a  Request  for  Almost  Any  Sort 
of  a  Grinding  Job 
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STARTER  STEEL-RING  GEAR 

FITS  AUTO  FLYWHEEL 

Investigation  of  automobile-starter  trou- 
ble often  discloses  the  fact  that  the  gear 

teeth  on  the  rim 
(if  the  cast-iron 
flywheel  have  be- 
come worn,  mak- 
i  n  g  transmission 
of  power  from  the 
electric  starting 
motor  unreliable. 
To  remedy  this,  a 
western  concern 
has  brought  out  a 
steel-ring  gear, 
w  h  i  c  h  may  l)e 
fitted  on  the  rim 
of  the  flywheel 
"  after  the  worn 
gear  teeth  have  been  removed  in  a  lathe, 
the  mechanism  thus  being  made  as  good 
as  new. 


PRIZE  OFFERED  FOR  AIR  TRIP 

ACROSS  PACIFIC 

A  promineTU  motion-picture  producer 
has  made  an  unusually  generous  otier  to 
encourage  an  attempt  at  flight  from  Cali- 
fornia to  Australia.  The  largest  prize  ot 
:^35,(XX)  w  ill  go  to  the  first  airman  to  reach 
.\ustralia  from  X'enice.  F'rovision  is  made 
for  failure  bv  two  consolation  prizes. 
One.  of  $10,000.  will  be  awarded  to  the 
first  airman  attem|)ting  the  flight  who  is 
able  to  fly  only  as  far  as  the  Hawaiian  Is- 
lands. The  second,  of  $.^.(MH).  will  be  pre- 
sented to  the  airman  making  the  best 
showing,  if  a  number  try  and  all  fail. 


POTATO-PEELING  MACHINE 
SHOWN  IN  MOVIE 

A  huge  and  complicated  machine  for 
peeling  potatoes  was  shown  in  a  recent 
motion-picture  play.  The  mechanism,  de- 
.'igned  by  stage  carpenters,  was  a  mass  of 
wheels,  chains,  and  sprockets,  with  a 
scoop  conveyor  that  carried  the  potatoes 
into  the  machine.  An  electric  motor  sup- 
plied the  power.  The  potato  peeler  looked 
very  impressive,  but  soon  proved  that  it 
was  hardly  a  practical  machine. 


BRITAIN'S  TIMBER  SUPPLY 
TO  BE  REPLENISHED 

War  has  depleted  the  United  Ring<lom's 
forests  to  such  an  extent  that  the  British 
government  is  planning  to  afforest  1. //(»,- 
(HX)  acres  of  land.  To  do  this,  it  is  es- 
timated, will  require  $73,000,000.  The 
jilanting  will  be  done  during  a  period  of 
XO  vears.  i.'iO.OOO  acres  to  be  set  to  trees 
the'  first  10  years.  Nearly  200,000.0<.H) 
board  feet  of  soft-wood  lumber  will  be 
necessary  for  building  purposes  in  Kng- 
land  this  year  because  of  the  shortage  of 
dwellings. 


T>»is  Burlesque  Potato- Peelini 
Was  Only  One  of  the  1 


t  Machine  Looked  Very  Competent,  but  It 
'"^'^ertiea  ol  a  Motion-Picture  Studio 


RADIO  WAVES  IN  WIDE  BEAM 
PROJECTED  AS  DESIRED 

.\  recently  developed  form  of  wireless 
transmitter,  announced  in  Kngland.  is  ar- 
ranged to  project  it5 
w  a  V  e  s  in  a  divergent 
l:cam.  like  a  searchlight. 
Its  impulses,  therefore, 
may  be  received  any- 
where within  a  certain 
area.  or.  by  concctit ra- 
tion, at  a  predetermined 
point.  A  proposal  for 
the  use  of  this  quality 
contemplates  the  vertical 
projection  of  a  wide 
beam  carrying  a  set 
])hrase.  so  that  the  pilot 
of  an  airplane,  passing 
overhead,  would  be  au- 
tomatically notifiecl  of 
h  i  s  location,  receiving 
natnes,  warnings,  or  di- 
rections through  his 
head  receiver.  The 
phrase  would  be  rcpcatctl 
at  short  intervals. 
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GAS  FAILS:  BORROW  ACETYLENE 
TO  KEEP  NEWSPAPER  GOING 

Newspapers  are  huge  consumers  of  gas, 
using  it  to  melt  the  supply  of  metal  con- 
stantly  required   by  the   

linotype  machines.  Re- 
cently, in  a  Tennessee 
city,  the  gas  service  failed 
for  several  hours,  just  as 
the  daily  paper  was  in  the 
throes  of  going  to  press. 
The  startled  but  re- 
sourceful staff  met  the 
emergency  promptly. 
Two  cylinders  of  auto- 
mobile-lighting acetylene 
were  secured  from  a 
neighboring  garage,  and 
a  larger  cylinder  from  a 
welding  shop  near  by. 
With  this  substitute  fuel, 
which  is  a  better  heat 
producer  than  the  city 
gas  ordinarily  used,  the 
paper  issued  on  time,  and 
without  trouble:  and  the 
edition  gave  credit,  in  a 
black-face  line,  to  the  relief  contributed 
by  the  borrowed  acetylene. 


SCOOP  LOADER  FOR  MINES 

IS  SELF-PROPELLING 

Designed  to  work  within  the  space 
limitations  of  underground  mines,  a  new 


In  This  Scoop  Load 
Work  Continuously 
Side  to  Side  on  Ball 


AUTOMATIC  WINDOW  SCREENS 

FOR  STREET  CARS 

A  street-car  window  screen  that  is  always 
operative  has  been  recently  designed. 
Whenever  a  window  is  raised,  the  screen 
automatically  comes  into  position,  being 
fastened  to  the  bottom  of  the  window  and 
raised  and  lowered  with  it.  This  makes 
it  impossible  for  a  person  to  put  his  head 
or  arms  outside  of  the  window,  and  there 
is  absolutely  no  chance  for  a  passenger 


er.  Particularly  Adapted  to  Mine  Use,  the  Scoops 
on  Their  Chains,  and^  the  Digger  Head  Swings  from 
Bearings.   The  Loading  Conveyor  Is  at  the  Rear  and 
the  Motors  under  It 

scoop-loading  machine  is  both  operated 
and  propelled  by  a  pair  of  230-volt  direct- 
current  motors.  The  two  steel  scoops, 
with  renewable  toothed-edge  portions,  run 
continuously  on  an  endless  chain,  the 
whole  digger  head  swinging  in  an  arc  at 
the  will  of  the  operator.  .'\n  inclined  belt 
conveyor  at  the  rear  is  fed  by  a  hopper 
and  discharges  the  excavated  material 
into  a  car.  The  frame  is  all  steel,  working 
parts  being  protected  from  dirt  and  water. 


Here  Is  a  Safety  Feature  Which  Is  Entirely  Simple 
Yet  Automatic  and  Efficient.  A  Wire  Screen.  Just 
the  Size  of  the  Car  Window,  is  Attached  to  Each 
at  Ita  Lower  Edges.  As  a  Window  is  Raised  the 
Screen  Follows 

to  get  hurt.  W^hen  the  window  is  in  nor- 
mal position,  the  screen  fits  between  the 
double  side  walls  of  the  car. 


BRASS  NUT  AND  TWO  PENNIES 
MAKE  CIGARETTE  LIGHTER 

An  ingenious  amateur  mechanic  has 
made  a  pocket  cigarette  lighter  of  de- 
cidedly ornamental  appearance  by  the 
simple  means  of  — 
soldering  two 
English  pennies  to 
the  sides  of  a  big 
hexagon  brass 
nut,  thus  forming 
a  container  for  the 
spirit.  The  steel 
friction  wheel, 
and  the  wick  and 
filler  plug,  were 
mounted  in  two 
holes  in  one  flat 
side  of  the  nut. 
Dishing  the  pennies  to  form  convex  sides 
added  to  both  appearance  and  capacity. 
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SCHOOLGIRLS  GIVE  FRENCH 
PREMIER  GOLD  PENHOLDER 

To  express  their  joy  in  M.  Clc- 
menccau's  recovery  from  the  recent 
attempt  at  assassination,  the  girls  of 
a  Paris  hij;h  school  resolved  to  send 
him  a  liouquet  of  flowers.  A  collec- 
tion was  taken,  and  it  was  found 
that  the  pupils  had  given  with  unex- 
pected generosity.  They  decided  at 
once  to  make  their  gift  more  endur- 
ing: and  finally  hit  upon  the  happy 
idea  of  presenting  their  beloved 
premier  with  a  gold  penholder  with 
which  to  sign  the  treaty  of  peace. 
It  was  delivered  a  short  while  ago. 
with  all  ceremony.  l;y  a  delegation 
of  the  schoolgirls. 


rotary  spark  gap,  and  into  the  primary 
windings  of  the  huge  coil.  The  secondary 
winding  stands  ()  ft.  high  l)y  2  ft.  in 
diameter,  and  contains  14,U00  ft,  of  wire, 
giving  a  spark  or  breakdown  radius  of 
ten  feet. 


LIGHTNING  MADE 
FOR  MOVIE  SCENES 
BY  HUGE  COIL 


:  The  weather  in  southern  Cali- 
^  fornia  recently  continued  fair  and 
-  cloudless  for  so  many  months  that 
=  the  managers  of  a  great  motion-pic- 
5  ture  studio  became  impatient.  Sev- 
I  eral  scenarios  called  tor  rainstorms, 
t  with  lightning  and  all  the  other  fix- 
ings. Rain  they  could  easily  imitate, 
but  for  lightning  they  had  to  turn 
to  their  electrical  engineer.  He  responded 
with  a  $10.0(K)  electrical  machine  that 
rivals  the  product 
his  best.  The 
age  is  raised  by 
w  h  i  c  h  (U'livcrs 
000  volts.  T  h  i  s 
cs  t  h  r  o  u  g  h 
conde  n  sc  rs, 


(i{  J.  riiiv'iis  at 
commercial  voll- 
a  transformer, 
75  kw.  at  Ai),- 
c  11  1  r  e  n  t  pa^s- 
four  large 
through  a 


TANDEM  MULTIWING  AIRPLANE 
SEEN  AS  FUTURE  AIR  LINER 

Airmen  have  been  interested  lately  in  a 
reawakening  of  the  old  discussion  of  the 
maximum  practical  size  and  design  of 
t'le  future  long-distance  airplane.  It  i> 
pointed  out  that  commercial  transatlantic 
pkmes  with  their  large  lo.uls  will  certainly 
roquire  10,000  sq.  ft.  of  wing  surface.  Tlu- 
problem  becomes  one  of  increasing  wing 
surface  without  impairing  flying  qualities. 
.\  biplane  with  this  great  lifting  surface 
and  a  span  of  170  ft.  would  have  to  have 
a  wing  depth  of  .•Ininst  30  ft.,  making  the 
plane  unv.-ieldy  and  tremendously  ineffi- 
cient. Piling  one  wing  above  another  n 
also  unsatisfactory,  as  these  towering 
multiplane  structures  are  top-heavy  and 
liable  to  somersault  on  landing.  So  it 
seems  possible  that  the  monster  super- 
r.irplane  of  tomorrow  will  be  a  tandem 
machine:  for  instance,  a  quadruplane  with 
one  pair  of  wings  in  front  and  the  other 
behind.  If  this  arratigement  does  indee  1 
find  favor,  the  "old-timers"  will  chuckL' 
as  they  remember  that  machines  of  ex- 
actly that  type  were  flown,  and  dis- 
cr.rticd,  years  ago. 


C  kirh  drixisii.;  of  polash.  discovered  oii 
the  island  of  Sicily,  are  said  to  removi: 
forever  the  world's  dependence  on  Gcr- 
iiia*'v  tor  tli.'it  '^ub^t.'UTce. 
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This  Is  the  Motion ■  Picture  Studio's  High-Prequency  Coil  Which  Furnishes  the  Lightnine  Effects  in  All  the 
Storm  Scenes  Required  by  the  Scenario.  The  Current  Passes,  from  Right  to  Leit,  through  the  Trans- 
former, through  Four  Large  Condensers,  through  a  Rotary  Spark  Cap,  and  into  the  Primary  Windings 
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SMOKELESS  POWDER 


By  clarence  F.  ALLEN 


'\^E  are  all  familiar  with  the  story  of 
the  old  lady  who  was  ready  to  believe 
in  mountains  of  gold  and  rivers  of  rum, 
but  would  take  no  stock  in  flying  fishes. 
Popular  beliefs  are  often  equally  errone- 
ous. No  doubt  the  outstanding  feature  of 
"T.  N.  T.  "  in  the  popular  mind  is  one  of 
power,  yet  there  are  blasting  compounds 
perhaps  twice  as  strong,  hence  the  real 
virtues  of  that  famous  explosive  must  lie 
elsewhere. 

Similarly,  the  popular  conception  of 
smokeless  powder  is  doubtless  that  of  a 
gunpowder  which  ver>'  obligingly  burns 
without  smoke.  This  belief,  unlike  those 
just  mentioned,  is/ practically  correct  as 
far  as  it  goes,  but  experience  shows  that 
the  advantages  of  smokeless  powder  are 
greater  than  the  name  implies.  Touch  a 
match  to  a  bit  of  black  powder  and  a  min- 
iature explosion  follows,  but  the  same 
treatment  accorded  smokeless  merely 
causes  it  to 


Before  the  Era  oi  Smokeless  Powder,  Fircartna  Were  Much 
Heavier,  on  the  Average,  than  They  Are  Now,  "Kicked"  Harder, 
and  Needed  Cleaning  Every  Few  Sbota  to  Maintain  Accuracy 


burn  slowly 
away ;  in  fact, 
some  brands 
may  be  diffi- 
cult to  ignite 
w  i  t  h  a  match. 
It  is  evident, 
therefore,  that 
smokeless- 
ness  is  not  the 
only  d  i  s  t  i  n  - 
guishing  characteristic  of  the  powders.  If 
one  happens  to  be  a  sportsman,  a  day  in 
the  open  with  his  favorite  weapon  will 
bring  to  light  still  further  differences. 
Thus/  if  the  ammunition  is  of  the  old 
black-powder  variety,  a  few  shots  will 
foul  the  bore  so  badly  that  to  secure  fur- 
ther accuracy,  he  will  have  to  stop  and 
clean  it  and  repeat  the  cleaning  every  few 
shots,  while  with  smokeless  ammunition 
he  may  shoot  all  day  without  cleaning 
and  leave  this  work  until  he  gets  home. 
Again,  in  reloading  shells  in  which  black 
powder  has  been  used,  it  is  necessary  to 
wash  the  shells  thoroughly  inside  and  out 
before  reloading,  and  even  then,  they  will 
present  a  dirty  and  discolored  appearance, 
and  with  continued  use  will  gradually  be- 
come so  fouled/inside  that  they  will  no 
longer  take  the  proper  load  of  powder. 
On  the  other  hand,  with  most  smokeless 
powders  the  shells  will  need  no  cleaning, 
and  reloading  simply  requires  the  punch- 
ing out  of  the  old  primer,  and  the  inser- 
tion of  a  new  one,  together  with  powder 
and  bullet. 


In  addition  to  these  advantages  smoke- 
less powder  is  more  powerful  than  black, 
so  that  a  smaller  quantity  will  give  the 
same  ballistic  results  as  a  much  larger 
amount  of  black.  With  some  smokeless 
powders  a  load  equal  to  one-third  the 
usual  charge  of  black,  will  give  the  same 
results  as  the  normal  load  of  black,  while 
with  others,  a  mere  pinch  dropped  in  the 
bottom  of  the  shell  will  produce  results 
equal  in  velocity  and  energ>'  to  a  full  load 
of  black  powder.  Much  depends  upon  the 
weapon  and  the  powder  adapted  to  it. 
In  any  case,  this  greater  power  may  be 
taken  advantage  of  to  get  equal  results 
with  less  powder  or  to  get  better  results 
by  increasing  the  powder  charge.  If  the 
weapon  happens  to  be  a  rifle  of  the  old 
black-powder  type,  it  is  possible,  without 
danger  and  by  simply  using  smokeless 
powder  and  a  metal-case  bullet,  in  place 
of  the  old  lead  one,  to  secure  an  increase 

 in   velocity  of 

from  400  to  500 
foot-sec- 
onds,  and  since 
the  energ>',  or 
power,  varies 
as  the  square 
of  the  velocity, 
this  is  a  very 
apprecia- 
ble  increase  in 
power.  If  t  h  e 
weapon  is  especially  adapted  to  smokeless 
powder  (like  the  so-called  high-power 
rifles')  one  may  go  still  farther,  and  even 
double  the  velocity.  This  increased 
speed  not  only  makes  for  much  greater 
power  but  gives  a  much  greater  "point- 
blank"  range,  and  subjects  the  bullet  to 
wind  and  like  atmospheric  disturbances 
for  a  shorter  time — all  of  which  makes 
for  greater  accuracy.  (It  does  not  seen 
to  be  generally  understood  that  a  bullet 
fired  from  a  gun  held  in  a  horizontal 
position,  as  in  ordinary  firing,  will  fall  to 
the  ground  in  the  same  time  as  one 
dropped  from  the  muzzle.  There  is  there- 
fore, in  theory,  no  such  thing  as  "point- 
blank"  range,  but  in  practice,  a  bullet 
flies  some  distance  before  its  drop  is 
noticeable.) 

A  bullet  traveling  at  the  rate  of  1,000 
ft.  per  second  is  moving  more  slowly 
than  sound,  hence  if  one  is  standing  at 
the  target  he  will  hear  the  report  of  the 
gun  before  the  impact  of  the  bullet.  Mod- 
ern velocities  are  in  the  neighborhood  of 
3,000  ft.  per  second,  so  that  at  a  good 
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distance,  there  is  a  ver>'  noticeable  inter- 
val between  the  time  of  hearing  the  im- 
pact of  the  bullet  and  the  later  report  of 
the  gun.  In  fact,  there  is  almost  as 
much  difference  as  there  is  in  the  case  of 


Of  course,  all  these  improvements  have 
not  been  gained  except  at  some  expense 
and  trouble.  Modern  rifles  must  saftly 
stand  a  pressure  of  50,0(K)  to  WSMl  lb.  per 
square  inch;  the  pressure  of  the  atmos- 


a  bullet  traveling  so  slowly  one  can  watch    phere  is  abotft  15  lb.,  which  affords  some 

it  to  the  vanishing  point.   The  writer  once     means  of  comparison, 
loaded  some  pistol  cartridges  with  large       As  tests  by  the  Ordnance  Department 


round  ball  and 
a  very  small 

charge  of  pow- 
der, with  the 
result  that  the 
bullets  traveled 
like  a  stone 
thrown  from 
the  hand  and 
could  readily  be 
seen  en  route. 
In  this  connec- 
tion it  is  per- 
haps proper  to 


The  Modern  Smokeless,  High-Power.  Automatic  Repeating  Rifle 
Xa  Light,  Hm  Little  Recoil,  and  does  Not  Readily  Foul,  Even 
Whtti  Viriag  •  Shot  a  Second  at  VelocittM  Uatward  Of  with 

Black  Powder 


showed  that 
barrels  would 
not  stand  a 
sustained  (hy- 
draulic) pres- 
sure of  much 
over  35,000  lb. 
per  square 
inch,  it  is  evi- 
dent that  only 
the  brief  period 
during  which  a 
rifle    barrel  is 


say  that  if  the  bullet  is 
large  enough,  or  the  conditions  fovorable, 

a  much  hip;her  velocity  will  not  prevent  a 
glimpse  of  the  bullet  in  flight.  The  shell 
from  a  12-in.  mortar  can  readily  be  seen 
tearing  through  the  air;  likewise  it  can 
most  certainly  be  heard.  High  velocity 
has  one  curious  disadvantage,  however,  in 
that  a  rifle  fitted  with  one  of  the  modern 
inventions  known  as  a  silencer  cannot  be 
made  silent  if  the  bullet's  velocity  is 
greater  than  that  of  sound.  In  other 
words,  there  is  gun  noise  nu<\  bullet  noise, 
and  only  the  first  can  be  silenced.  At  ve- 
locities below  that  of  sound  (about  1,100 
ft.  per  second)  the  trouble  disappears, 
and  under  favorable  conditions,  the  report 
is  so  silenced  that  the  fall  of  the  hammer 
may  be  heard  as  if  the  gun  had  misfired. 

Smokeless  powder  also  seems  to  give 
less  recoil  than  black,  this  being  partic- 
ularly noticeable  with  the  small-bore, 
hii^h-velocity  loads,  which  give  much 
greater  range  and  energy  than  the  old- 
style  weapons,  yet  have  much  less  "kick." 
They  are  more  pleasant  to  shoot,  accord- 
ingly. The  reduced  recoil  has  made  for 
lighter  weapons,  so  that  while  rifles  once 
weighed  as  h\^h  as  16  lb.,  a  modern  sport- 
ing weapon  need  not  weigh  over  7V2  lb., 
and  many  are  lighter.  Similarly,  military 
weapons,  capable  of  firing  five  shots  in 
about  as  many  seconds,  are  lighter  than 
the  old  type,  which  could  hardly  average 
one  shot  in  that  time.  Incidentally,  they 
are  more  powerful,  there  being  few,  if  any, 
that  will  not  put  their  bullets  throuijli  the 
blade  of  an  ax.  and  "then  some."  The  pene- 
tration in  \v  ood  is  "Several  feet.  Hence  the 
old  log  forts  would  offer  little  protection 
against  the  modern  rifle  bullet. 


exposed  to  high  pressure  saves  it  and,  per- 
haps, the  shot  from  destruction,  when  car- 
tridges giving  as  high  as  50.{KMl-lb.  pres- 
sure are  used;  one  might  almost  say  they 
don't  have  time  to  burst.  The  tempera- 
ture, too,  like  the  pressure,  goes  skyward 
upon  the  firing  of  the  cartridge,  and 
mounts  into  thousands  of  degrees  Fahren- 
heit, so  that  for  this  reason  also,  it  is  only 
the  shortness  of  the  exposure  that  saves 
the  barrel,  since  the  temperature  is  far 
above  the  melting  point  of  steel.  It  seems 
paradoxical,  therefore,  that  a  rifle  may  be 
fired  many  thousand  times  before  the 
wear  and  tear  is  of  sufficient  moment  to 
affect  its  accuracy — and  that,  even  then, 
only  an  expert  can  detect  the  difTerence. 

Smokeless  powder,  therefore,  is  not 
only  smokeless,  but  as  much  of  an  im- 
provement upon  black  as  present-day 
dectric  light  is  upon  the  old-time  candle* 


WIRELESS  MAY  CAUSE  FIRE 
IN  INFLAMMABLE  GOODS 

That   highly  inflammable  substances, 

such  a';  oily  waste  and  cotton,  may  be 
ignited  by  sparks  developed  from  wireless 
impulses,  is  the  claim  of  a  French  scien- 
tist. The  theory  was  exptrinicntally  dem- 
onstrated by  the  construction  of  a  reso- 
nator whose  discharge  readily  set  fire  to 
various  materials.  Tlic  increasing  use  of 
high-powered  radio  equipment  points,  in 
this  light,  to  a  possible  new  element  in 
the  problem  of  fire  protection. 


r.\n  .\nierican  manufacturer  is  now  pro- 
ducing a  cheap,  seamless  copper  tubing 
for  use  as  an  elastic  gas  connection. 
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l>ay.Roa  Robbera  will  have  to  Arm  Themselvet  with  Light  ArtiUcrr  if  They  Wi«h  to  Rob  This  "Bandit-Proof" 
Auto  Truck.  Designed  for  the  Tran»portation  of  Large  Sums  of  Money  through  the  City  Streeti,  the  Truck 
Body  it  Made  of  Steel  Plates.  Riveted  Like  the  Sidei  of  a  Ship.    Bara  Cover  the  Doora  and  Windows 


,  CITY  BANK  DELIVERS  MONEY 

IN  ARMOR-PLATED  TRUCK 

The  bohl  knights  who  once  rode  about 
the  lawless  countryside  in  clanking  suits 
of  armor  plate  seem  quite  amateurish 
now.  when  compared  with  the  agents  of 
a  Chicago  bank  who  fearlessly  haul 
money  through  the  city  in  an  armor-plated 
truck.  The  truck  body  resembles  that 
of  a  patrol  wagon,  with  steel  bars  across 
windows  and  doors,  and  a  steel  pilot  house 
provided  for  the  driver.  The  steps  at  the 
side  and  rear  fold  flush  with  the  body  as 
the  doors  arc  closed. 


NEW  AIRPLANE  AMBULANCE  HAS 
REMOVABLE  FUSELAGE  BOTTOM 

Forced  to  the  ground  and  seriously  in- 
jured during  a  cross-country  flight,  many 
an  airman  has  found  that  the  miles  which 
slii)pcd  by  so  smoothly  in  the  air  seem  10 
times  as  long  during  the  trip  back  to 
camp  in  the  jolty  ambulance.  Although 
the  airplane  ambulance  has  naturally  been 
recognized  as  the  remedy  for  this  condi- 
tion, mechanical  difficulties  have  previous- 
ly forbidden  its  general  use.  But  in  the 
construction  of  the  latest  aerial  ambu- 
lance, these  difllculties  seem  to  have  been 
largely  overconie.  Tile  ambiihmce  pilui 
now  ilics  singlc-Iiandeil  to  the  scene  of 
the  accident.  Landing  near  the  unfortu- 
nate airman,  he  sle|>s  out  of  his  machine 
and  lowers  the  bottom  of  the  fuselage, 
revealing  a  comfortable  wire  stretcher, 
riacing  llie  victim  in  the  sUetchcr.  the 
latter  is  raist-d  by  turning  a  crank  at  the 
side  of  the  fuselage. 


The  Pilot  of  Thit  Aerial  Ambulance  ia  Seen  TiirninK  the  Crank  Which  Raiaea  the  Fuselage  Bottom  and 
Liftt  the  Stretcher  into  Traveling  Poaition.    Thia  Mechanical  Arrangement  Is  Superior  to  Previous  Methods, 

Which  Ncceaaitated  the  Pretence  of  at  Least  One  Attendant 
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OLD  PALM  TREE  TRANSPLANTED 
AS  CIVIC  LANDMARK 


ELECTRIC  FURNACE  SHORTENS 
MAKING  OF  GUN  STEEL 


Few  busy  passers-by  gave  more  than  Use,  for  big-gun  manufacture,  of  steel 
a  glance  at  the  sturdy  old  palm  tree  which  made  in  basic  open-hearth  furnaces,  pre- 
recently  grew  in  a  back  street  of  a  Cali-  viously  considered  worthless  for  the  pur- 
pose, was  one  of  the 
noteworthy  technical  de- 
vcloi)nKius  of  the  war. 
All  or(hiancc  specifica- 
tions were  satisfactorily 
met  l)y  one  American 
orflnaiicc  manufacturer 
with  basic-process  metal, 
and  a  British  producer 
was  wholly  successful 
with  a  plain  carbon  steel 
electrically  fused,  despite 
the  fact  that  three-per- 
cent nickel  alloy  was  the 
standard.  The  acid  proc- 
ess, customarily  used  be- 
cause of  the  purity  and 
reliability  of  its  product, 
lakes  about  three  times 
as  long  as  the  electric-, 
furnace  method  of  refin- 

Thi«  Old  California  Palm  Tree  was  Considered  Such  a  Landmark  That  ing,  and  the  latter  proc- 
It  was  Recently  Moved  to  a  New  Site,  Two  Blocks  Away,  to  Make  Room       pec  rlfnmtictratpH  fo 

for  a  Business  Block.    About  I860  was  Paid  for  the  Awkward  Operation  j         ueiiioii>.i i dicu  lu 

produce  a  metal  as  good, 

fornia  city.  Still  fewer  realized  that  the  if  not  better,  for  gun  making,  in  spite  ot 
old  tree  had  stood  there  since  the  days  of     the  old  prejudice  .igainst  it. 

'49.   Here  and  there  were  those  who  loved   

the  old  landmark,  however;  and  when  it 
was  decreed  that  the  tree  must  make 
way  for  a  new  business  block,  they  had 
it  carefully  dug  up  and  transported  to 
another  site.  This  operation  was  no 
small  task,  as  the  moving  company  esti- 
mated that  the  roots  alone  weighed  four 
tons.  The  expense  of  the  transplantation 
amounted  to  about  .S250. 


FIRE  ALARM  IS  OPERATED 
BY  LIGHT  OF  FLAMES 

Based  on  the  well-known  effect  of  light 
rays  upon  selenium,  a  European  inventor 
has  devised  a  fire-alarm  system  declared 
to  be  so  sensitive  that  the  light  of  a 
match  20  ft.  away  will  set  it  off.  A  sele- 
nium cell  is  i)laced  in  series  with  a  battery 
and  a  relay,  the  latter  actuating  an  alarm 
bell.  When  the  light  from  an  incipient 
blaze  falls  upon  the  selenium,  its  electrical 
resistance  becomes  so  reduced  that  cur- 
rent from  the  battery  passes  through  it. 
In  tests,  it  was  found  that  the  bell  rang, 
as  a  rule,  within  10  seconds  after  the  fire 
started.  The  least  illumination  that  a 
burglar  could  possibly  work  with  also 
sounded  the  alarm. 


SAFE  WEIGHING  TEN  TONS  CUT 
INTO  SECTIONS 

A  large  safe,  weighing  10  tons,  had  been 
placed  in  the  vault  of  a  bank  at  New 
Brighton,  Pa.,  before  the  door  of  the 
vault  was  set.  When  the  safe's  removal 
was  desired,  it  was  found  too  large  to 
pass  through  the  opening,  so  it  was  de- 
cided  to   cut    it   into   sections.  Thirty 


Sections  of  Steel  Safe,  Cut  Up  by  Oxyacetylene 
Torch  to  Permit  Its  Removal    through    a  Narrow 
Door:  The  Torch  Cut    through  Ten  Thicknesses  of 
Three-Eighths-Inch  Steel 

hours  of  work  with  an  oxyacetylene  torch 
were  required,  to  cut  through  the  ten 
layers  of  •'s-in.  steel  of  which  the  safe  was 
constructed. 
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View  from  the  Street  after  the  Accident,  with  the  Rear  of  the  Car  Tilted  High  in  the  Air.  Pasiengers  were 
Rescued  from  Thia  End  by  Rolling  a  Wagon  underneath  It.   The  Rear  Truck,  Which 
Rested  at  the  Edge,  may  be  Seen  Just  below  the  Body 


STREET  CAR  DIVES  INTO  PIT  UN- 
HARMED:   NO  CASUALTIES 

In  a  headlong  dive  to  the  bottom  of  a 
25-ft.  pit,  a  Chicago  street  car  not  long 
ago   carried   more   than  30  passengers 
through  all  the  horror  of  expected  in- 
jury or  death,  and  then  released  them 
with  only  a  few  scratches  and  bruises. 
Opposite  a  point  where  ground  is  being 
excavated  for  a  railroad  viaduct,  the  car 
left  its  track  so  suddenly  that  its  occu- 
pants had  no  time  "even  to 
breath,"  as  the  motorman 
made  a  short  turn,  shot 
over   the    brink,  and 
dropped  to  the  bot- 
tom of  the  chasm  with- 
out   varying    from  its 
even  keel ;  and  there  it 
stood,    propped    at  an 
acute  angle  against  the 
side,  its  seats  in  this  po- 
sition   forming  shelves 
which    kept   the  pas- 
sengers   separated  until 
they  were  rescued  from 
both  ends.    Cool  heads 
among    them  managed 
to    allay    the  natural 
sense  of  panic.    The  car 
itself  was  practically  un- 


damaged. The  fact  that  it  did  not  lose 
its  lateral  balance,  with  all  its  unaccus- 
tomed movements  in  other  directions,  is 
responsible  for  the 
happy  ending  of 
an  extremely 
perilous  and 
exciting  ad- 
venture. 


The  Car's  Nose  Rested  on  the  Bottom  of  the  Pit  in  This  Position,  Still 
on  an  Even   Keel  and  Practically   Undamaged  by  Its  Dive. 
Some  of  the  Passengers  Escaped  through  This  End 
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WOMAN  ENJOYS  DAILY  FLIGHT 
DESPITE  HER  86  YEARS 


Old  ladies  will  never  amaze  the  world 
as  stunt  pilots;   but  nothing  seems  to 


This  London  Wom^n  is  86  Years  Old.  Yet  She  Flies 
Almost  Daily  with  Her  Son,  Himself  over  60  Years. 
In  the  Photograph  She  is  Shown  at  the  Start  of  the 
First  Flight 

Stand  in  the  way  of  an  occasional  airing 
in  the  passenger  cockpit  of  a  trustworthy 
biplane.    Anyway,  that  is  the  belief  of  a 


London  woman  who  is  86  vears  old. 
Some  weeks  ago,  at  a  field  near  London, 
she  was  given  her  first  airplane  ride  by 
her  son,  himself  over  50  years.  Since 
that  time  she  has  insisted  on  a  flight  cver>' 
day  the  weather  permitted.  A  better 
I'Toof  of  the  safety  and  convenience  of 
flying  could  probably  not  be  found. 


UNDERGROUND  TORPEDO  DIGS 
ITS  OWN  TUNNEL 

Added  to  the  list  of  interesting  but 
tardy  war  inventions  is  a  so-called  "earth 
torpedo."  of  Canadian  origin,  which  bores 
its  siibterranean  way  undetected  toward 
the  enemy  lines,  and  then  explodes  with 
great  force.  The  burrowing  operation  is 
hydraulic.  The  nose  of  the  torpedo  is 
equipped  with  an  ingenious  boring  nozzle, 
and  takes  with  it  a  length  of  hose,  which 
a  pump  in  the  trench  supplies  with  water 
nt  30()-lb.  pressure.  This  part  of  the  per- 
formance is  silent.  In  a  test,  the  device 
burrowed  for  200  ft.,  and  then  blasted 
out  an  excavation  20  ft.  across. 


SPILLS  SUPPLY  THRILLS  IN  MOTORCYCLE  CLIMB 


Two  motorcycles  went  over  the  top  in 
the  fourth  annual  Devil's  Despair  11  ill- 
Climbing  Contest  at  San  Juan  Cap- 
istrano,  Calif.,  recently.  The  500-ft. 
course  up  a  grade  varying  from  50  to  76 
per  cent  was  topped  by  one  machine  in 
the  stock-machine  event,  and  by  another 
in  the  free-for-all.  in  which  machines  of 
unrestricted  mechanical  design  were  xfsed. 

There  were  22  machines  in  the  stock 
event  and  30  in  the  free-for-all.  and  each 
rider  had  two  trials  at  the  hill.  The  grade 
was  so  steep  that  nearly  all  machines  that 
failed  to  make  any  appreciable  showing 
cither  turned  over  backward  and  somer- 
saulted down  the  grade,  or  dug  their  rear 
wheels  into  the  ground  until  they  couhl 
move  no  farther.  Broken  drive  chains 
accounted  for  the  fact  that  50  per  cent 
of  the  machines  failed  to  make  the  grade. 

Nearly  all  of  the  motorcycles  were  pro- 
vided with  rear  wheels  fitted  with  great 
steel  strakes.  They  would  go  plowing 
up  the  course,  roaring  like  locomotives, 
and  throwing  up  clouds  of  dirt.  Then  the 
front  end  would  rear  high  in  the  air  and 
the  machine  would  hurtle  over  back- 
ward. Almost  invariably  the  rider  would 
slide  off  over  the  rear  mudguard  as  soon 
as  the  front  wheel  began  to  rise,  and  as 
he  struck  the  ground  would  roll  as  far 


as  possible  down  the  hill  to  avoid  the 
falling  machine  as  it  would  come  thunder- 
ing down  after  him. 

With  all  the  hair-raising  spills  that  were 
taken,  it  is  remarkable  that  no  rider  was 
seriously  injured.  Several  were  bruised 
.md  scratched,  and  one  spectator  sus- 
tained minor  injuries  when  a  machine 
turned  off  the  course  and  ran  wild  amonp 
the  crowd.  The  fact  that  the  riders  ail 
escaped  injury  was  due  to  the  remarkable 
skill  they  have  acquired  in  rolling  clear 
of  the  falling  machines  once  they  arc 
thrown  off. 

Dudley  Perkins,  of  San  Francisco,  who 
won  the  free-for-all  contest,  pocketed  $100 
as  first  cash  prize.  There  were  also  mis- 
cellaneous money  prizes  that  brought 
his  total  winnings  to  $750.  Or\'al 
Healton.  of  Santa  Ana,  Calif.,  winner  of 
the  stock  event,  pocketed  a  similar  sum 
of  money.  There  were  miscellaneous 
other  prizes  varying  down  to  $15  for  the 
first  five  contestants  making  the  best 
showings  in  each  event.  Perkins'  time 
over  the  course  in  the  free-for-all  was 
34*f,  seconds.  No  scoring  of  time  was 
taken  into  consideration  in  the  stock 
event.  .\  crowd  variously  estimated  at 
from  15.000  to  25,000  persons  witnessed 
the  climb.  • 


d  by  Googl 


The  Speck  Halfway  up  the  Long  Incline  la 
the  Winner  of  the  Stock  Event.  Devil's  De- 
■pair  Hill,  at  San  Juan  Capistrano,  California, 
Is  the  Scene  of  an  Annual  Motorcycle  Hill- 
Climbing  Contest,  the  Course  of  Which  Is  600 
Feet  Lcng  and  Very  Steep.  The  Winner's  Time 
in  the  Free •(ar< Alt  Contest  Was  34*  Seconds 


The  Stock-Event  Winnei 
in  His  Final  Spill  .is  H« 
Crossed  the  Tape.  Giving 
a  Good  View  of  the  Hc.nvy 
Steel  Straiscs  on  tlic  Kcir 
Wheel :  All  ConJesiinR  Ma- 
chines were  S3  Equipped 
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LAUNDRIES  FOR  AUTOMOBILES 
THRIVING  IDEA 

A  new  form  of  service  to  motorists 
promises  to  solve  at  least  one  problem  of 
the  owner  of  an  automobile.    In  fact  this 


The  Legend   on  the  Shop  Windows  Indicates  the 
Nature  of  the  Industry  Pursued  Inside,  Where  Autos 
are  Cleaned  and  Polished  "While  You  Wait"  in  a 
Comfortably  Furnished  Reception  Room 


laundry  for  cars  is  the  latest  by-industry 
of  motordom.  While  the  patron  waits 
comfortably  in  a  room  furnished  with 
lounging  chairs,  library  tables,  reading 
matter,  and  decorative  palms,  his  car  is  be- 
ing washed  and  polished  to  immaculate- 
ness,  in  the  shortest  amount  of  time.  An 
enterprising  colored  man  in  the  West  is 
believed  to  be  the  originator  of  this  type 
of  business. 


HOLLAND  TO  HOLD  COMMERCIAL 
AERONAUTICAL  EXPOSITION 

An  international  aeronautical  exposi- 
tion will  be  held  at  Amsterdam,  Holland, 
during  the  months  of  July  and  August. 
As  many  requests  for  space  have  already 
been  received,  the  directors  feel  assured 
that  foreign  manufacturers  will  partici- 
I)atc  on  a  large  scale.  Space  will  be 
granted  to  machines  of  every  design  and 
purpose,  except  that  no  planes  intended 
solely  for  military  use  will  be  displayed. 
The  exposition  was  inaugurated  on  the 
5th  of  July. 


GIANT  MECHANICAL  MAN 
WALKS  CITY  STREETS 

For  centuries  mechanicians  have  busied 
themselves  with  mechanical  figures,  or 
automatons,  which  could  imitate  the  ac- 
tions of  men  and  beasts.  They  have  devised 
mechanical  butlers,  flute  players,  buglers, 
tambourine  players,  and  chess  players; 
but  it  remained  for  an  American  inventor 
to  build  the  steel  pedestrian  which  draws 
along  the  city  streets  a  wheeled  float 
weighing  more  than  a  ton.  The  inventor 
is  said  to  have  devoted  $15,000  and  six 
years  of  experiment  to  perfecting  the 
work.  After  several  failures  he  adopted 
the  present  system  of  gears,  cams,  and 
cranks  operated  by  the  20-hp.,  four-cyl- 
inder engine  in  the  float.  The  big  fellow 
is  controlled  quite  like  an  automobile, 
with  a  throttle,  clutch,  and  steering  wheel. 
He  is  12  ft.  high  and  weighs  2,500  pounds. 


« r  < 


This  Iron  Man  has  Marched  with  His  Ship  in  Many  City  Parades.  The  Inventor  Spent  Thousands  of  Dollars 
and  Several  Years  of  Experiment  on  Previous  Unsuccessful  Figures,  Finally  Designing  This  Giant  Which 
Weighs  a  Ton,  and  is  Driven  from  the  Ship  by  a  Regular  Set  of  Automobile  Contr«>la.   At  the  Left  the 

Inventor  has  Removed  Part  of  the  Coat  to  Permit  Lubrication 
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AIRPLANE  RETURNS  FROM  POULTRY  MARKET  WITH  PURCHASES  FLOATING  BEHIND 

'pHE  ancient  land  of  Mesopotamia  reiounded  to  the  tramp  of  marching  armies  more  than  S.OOO  years 
before  the  Christian  era.  And  since  that  time  the  walla  of  the  old  towns  along  the  Tigris  and  Euphrates 
have  looked  on  the  strange  ways  of  manv  an  invader.  Yet  never  before  the  recent  British  campaign  against 
the  Turks  had  they  seen  two  strings  of  dead  fowls  rise  from  the  market  place  and  float  away.  A  British 
airman  was  responsible  for  this  unusual  method  of  transporting  supplies.  He  tied  his  purchases  together  in 
two  long  strings,  fastened  them  to  the  tail  of  his  machine,  and  f)ew  home  trailing  the  novel  streamers. 


DREAMS  OF  SHELL-SHOCKED 
GIVE  CLUE  TO  CURE 

Cases  of  shell  shock  and  army  nerves 
are  being  treated  by  an  ofiicer  of  the  Brit- 
ish medical  corps  through  study  of  the 
patient's  dreams.  The  afflicted  man  is 
persuaded  to  relate  the  features  of  any 
nightmares  or  other  dreams,  concentrat- 
ing particularly  upon  the  emotional  rec- 
ollections. The  observant  physician  is 
able  to  identify,  by  the  expression  of  the 
subject  and  sometimes  by  symptoms  of 
terror,  the  exact  nature  of  the  disturb- 
ing vision,  and  thereby  to  adopt  means 
to  combat  its  influence. 


REPAIR-EQUIPMENT  STATIONS 

ALONG  ELECTRIC  RAILWAY 

Most  travelers  have  noticed  the  spare 
rails  which  are  placed  at  intervals  along 
every  railroad's  right  of  way.  Quite  un- 
usual, however,  is  a  similar  idea  adopted 
by  a  suburban  trolley  line  to  expedite  re- 
pair work  and  lighten  the  task  of  the 
electrician.  Repair  equipment,  consisting 
of  an  extension  ladder  and  a  heavy  vise, 
is  stationed  at  convenient  points  along  the 


entire  route,  enabling  the  company  elec- 
trician to  ru.*h  to  the  scene  of  trouble  on 
his  little  speeder,  unencumbered  by  such 
heavy  units.  Finding  ladder  and  vise  al- 
ways close  at  hand,  he  is  seldom  forced  to 
ask  the  assistance  of  the  repair  car. 


Stationed  at  Intervals  along  the  Route  of  a  Suburban 

Trolley  Line,  These  Repair  Units  have  been  Found 
to  Hasten  and  Lighten  the  Work  of  the  Electrician 
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FRENCH  SHIP  RUNS  AGROUND 
ON  SOCIETY  ISLANDS  REEF 

On  a  reef  off  the  rocky  coast  of  Moorea, 
rugged  and  mountainous  member  of  the 
Society  Islands  group  in  the  South  Pacific, 


The    French    Cruiser  "Kersaint." 
Hard  Aground  on  a  Coral  Reef  off 
Moorea,    Member   of   the  Society 
Islands  Group 


Opunohu  Bay,  Island  of  Moorea,  Juat  Outaide  of  Which  the  "Kertaint" 

Stranded:  The  Rocky  and  Mountainoos  Nature  of  the  Island  is  Clearly 
Seen,  as  Well  as  the  Shoals  inside  the  Circle  of  the  Surrounding  Coral 
Reef — an  Arrangement  Characteristic  of  the  Hydrography  of  These 
South  Pacific  Isles.  The  Lagoons  of  These  Islands  Usually  Form  Safe 
Harbors  After  the  Passage  through  the  Reef  has  been  Made 

the  French  cruiser  "Kersaint"  ran  hard 
aground  early  this  spring.  Like  most  ot 
these  islands.  Moorea  is  practically  encir- 
cled by  a  submerged  bar  of  coral,  which, 
indeed,  makes  its  harbors  the  more  hos- 
pitable by  protecting  them  from  storm. 
It  was  at  a  point  just  outside  of  Opunohu 
Bay  that  the  man-of-war  failed  to  make 
the  passage.  Men  and  guns  were  readily 
landed,  but  lack  of  facilities  on  the  island, 
whose  population  is  less  than  2.000.  ham- 
pered attcmi)ls  to  right  the  stranded  ves- 
sel. The  "Kersaim"  is  a  1.243-ton  ship, 
built  in  1897,  of  2.2(X)  hp.  and  15-knot 
rating. 


HUGE  OIL  TANK  IN  SCOTLAND 
OF  LEAK-PROOF  CONCRETE 

Built  for  American  naval  purposes,  a 
capacious  oil-pipe  line  across  Scotland 
from  the  Clyde  to  the  Forth  now  reverts 
to  British  uses.    It  has 
been    improved    by  the 
construction  of  a  60,000,- 
(K)O-gal.   concrete  reser- 
voir at   Rosyth,  on  the 
I'orth,  whose  remarkable 
Icnk-proof  quality  is 
credited  to  the  unusual 
care   and    patient  thor- 
oughness applied  to  its 
erection.    The  mammoth 
tank  is  in  two  sections, 
the  dividing  wall  built  to 
allow   their  independent 
use.  and  is  seated  upon 
solid  rock,  of  which  300.- 
000   cu.   yd.   was  exca- 
vated.    The  floor,  2  ft. 
9  in.  thick,  was  laid  in 
checkerboard  sections,  al- 
ternate squares  being  al- 
lowed to  set  and  shrink 
before   the  intermediate 
si)aces  were  filled.  The 
walls,  35  ft.  high,  were 
built  in  lengths  of  54  to 
5H  ft.,  with  a  3-ft.  space 
between   adjacent  ends. 
This    space   was  closed 
with   a   steel    plate,  ex- 
tending from  top  to  bot- 
tom, its  edges  imbedded 
in  the  walls,  forming  an 
cx]>ansion    joint.  Fine 
concrete  filled  the  inter- 
stices around  the  j)lates  and  was  applied 
also  to  the  finished  mass  concrete  of  floor 
and  walls.    Rod  reinforcing  was  used  in 
the  walls  and  expanded  metal  in  the  floor, 
.Another  wall  16  ft,  high  bisects  each  sec- 
tion of  the  tank.    The  whole  is  roofed 
over  with  arched  timber  construction  sup- 
ported  on   concrete   pillars   and  timber 
posts.   The  roof  area  is       acres,  the  res- 
ervoir with  its  surrounding  roadway  oc- 
cupying 1 1V4  acres. 


CThe  French  minister  of  liberated  terri- 
tories has  reported  to  his  government 
that  250,000  buildings  v.ere  partly  de- 
stroyed in  the  devastated  di-^tricts.  and 
that  300,000  were  completely  ruined. 


ALLIES   IN   RUSSIA  CAMPAIGN 

AMID  STRANGE  SURROUNDINGS 

For  an  entire  month  of  this  last  spring, 
the  allied  troo])s  stationed  along  the  Mur- 
nian  Coast  of  northern  Russia  learned  to 
go  about  their  work  with  the  thermometer 
registering  40''  below  zero,  and  with  the 
sun  below  the  horizon  20  hours  a  day. 
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A  British  Detachment  from  the  Allied  Expe- 
ditionary Force  in  Arctic  Rusiia  is  Shown  as 
It  Drags  a  Light  Pieldpiece  along  the  Crusted 
Surface  of  the  Snow.  Below  is  Seen  a  Similar 
Piece  Guarding  a  Lonely  Outpost.  Supplies 
Reached  Many  of  These  Outposts  Only  after 
Long  Journeys  by  Reindeer  Sledge 
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They  were  kept  in  good  health,  however, 
by  liberal  issues  of  fur  clothing,  and  the 
construction  of  well-lined  log  barracks, 
heated  by  Russian  stoves.  In  addition, 
Major  Sir  Ernest  Shacklcton,  the  ant- 
arctic explorer,  was  attached  to  head- 
quarters as  an  authority  on  arctic  equip- 
ment, while  a  number  of  Canadians  with 
experience  in  Klondike  conditions  were 
detailed  as  instructors  in  arctic  life. 


type  seen  in  every  large  garage,  but  is 
equipped  with  a  hose  of  extra  length  to 
reach  to  the  less  accessible  tanks  of  the 
bigger  planes. 


LITTLE  TANK  TRUCKS  SUPPLY 
GASOLINE  TO  AIRPLANES 

During  a  busy  day  at  a  large  aviation 
field  the  amount  of  gasoline  and  oil  con- 
sumed is  enormous.  The  suj>ply  man  at 
the  wheel  of  his  little  tank  truck,  known 
as  the  "gas  flivver,"  is  kept  busy  darting 
from  one  thirsty  plane  to  another.  The 
filling  apparatus  used  is  of  the  portable 


A  Little  Truck  of  This  Sort  Replenishes  Gasoline 
and  Oil  Tanks  at  Every  Large  Aviation  Field.  The 
Plane  About  to  be  "Gassed"  Is  a  Lc  Pere,  One  of  the 
Government's  Latest  and  Fastest  Fiehtcrs 
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WATER— THE  MAKER  AND  DESTROYER  OF  ROADS 


By  HARLAN  H.  EDWARDS 


than  It  would  take  to  build  a  wide,  hard 
road -across  the  United  States,  with  con- 
necting roads  to  every  state  in  the  Union. 

Permanent  foundations,  having  uni- 
form bearing  qualities,  are  essential  to  all 
types  of  engineering  structures.  Roads 
arc  no  exception.  These  essentials,  how- 
ever, are  impossible  where,  through  acci- 
dent, neglect,  or  design,  side-drainage 
ditches  are  allowed  to  become  blocked 
with  earth  or  debris;  tile  drains  clogged 
up  or  their  outlets  removed,  or,  in  various 
other  ways,  the  rapid  removal  of  the  ex- 
cess water  is  stopped. 

Water  is  as  powerful  as  a  high  explo- 
sive, but  does  its  work  silently.  By  freez- 
ing, it  can  lift  the  heaviest  loads,  crack 
or  break  the  heaviest  paving  slabs,  and  if 
permitted  to  saturate  the  soil  under  a 
road,  it  may  reduce  or  totally  destroy  the 
load-carrying  Capacity  of  that  road.  It 
has  been  the  ruin  of  many  pavements 
which  should  have  lasted  for  years. 

Earth  roads  have  been  the  greatest  suf- 
ferers from  water,  and  it  is  upon  them 
that  the  greatest  amount  of  money  has 
been    wasted.    Whether    through  igno- 


Tbis  New  Monolithic  Brick 
Pavement  has  been  Broken 
by  the  Heaving  or  SwclIinK 
ot  the  Wet  Earth  Below, 
Cauaed  by  Thawing  of 
Frozen  Ground 


LJ  I  U.  U  W  A  Y 
^  construction 
is  an  art  neither 
easily  nor  quickly 
acquired,  but 
rather  it  takes 
years  of  study  and 
experience  for  one 
to  be  able  to  build 
the  best  road  in 
the  best  place. 
However,  though 
highways  and  rail- 
roads seem  to 
have  little  in  com- 
mon, many  of  us 
are  prone  to  make 
the  same  mistakes 
in   con.st ru ct ion 


ranee  or  neglect, 
much  expense  has 
been  incurred  in 
scraping  the  sur- 
face of  the  road 
when  the  trouble 
lay  below  the 
ground.  Here  and 
there  along  every 
road,  we  f  i  n  d 
small  depressions 
in  which  water  al- 
ways collects, 
due  to  which 
the  road  at  those 


Wooden  Culverts  Are  SeJ- 
dom  Satisfactory.  At  Best 
They  Are  but  Temporary, 
and  Become  Dangerous 
Obstructions  to  Traffic 


Water  Plows  from  Both  Directions  into  This  Low 
Place  in  a  Road  and  Stays  Until  It  Dries  Up.  Two 
Hundred  Feet  of  Tile  would  Remove  This  Mudhole 

that  the  railroad  men  did  years  ago. 
Hard-road  construction  in  many  places 
seems  to  be  taking  on  the  aspect  of  build- 
ing heavy-slab  bridges  over  the  land — re- 
quiring 8  to  11  in.  of  solid-concrete  slab 
— and  neglecting  more  or  less  the  most 
essential  feature  of  good  construction: 
effective  drainage.  One  of  our  great 
railroad  systems  recently  spent  nearly 
$2,000,000  to  provide  adequate  drainage 
for  one  of  its  ilivisions,  with  the  expecta- 
tion of  recovering  that  amount  in  two 
years  by  decreased  repair  and  mainte- 
nance exj)cnses.  Such  work  is  equally  ef- 
fective on  our  highways.  Get  the  water 
out  of  the  road ! 

Water  is  as  essential  to  the  making  of 
most  roads  as  the  road  materials  them- 
selves, but  an  excess  of  it  can  destroy 
almost  overnight  the  results  of  much 
careful  work.  It  is  not  the  flood  waters 
in  times  of  heavy  rains  that  <lo  the  great- 
est damage,  but  rather  the  standing  wa- 
ters along  the  roads  and  the  continual 
seep  of  underground  water  arc  the  silent 
agents  of  destruction.  More  money  is 
lost  or  wasted  annually  by  neglecting  to 
provide  adequate  facilities  for  drainage 
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Earth  roads  have  been  the  greatest  suf- 
ferers from  water,  and  it  is  upon  them 
that  the  greatest  amount  of  money  has 
been    wasted.    Whether    through  igno- 


Such  Holes  as  This  Are  Common  on  Our  Earth  Roads. 
A  Corrugated-Metal  Pipe  Culvert  (Seen  at  the  Side) 
under  the  Road,  Was  So  Near  the  Surface  That  It 
Collapsed    under   Heavy    Loads.  Cutting    Off  All- 
Subdrainage 
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places  is  always 
a  bog  —  a  trap 
for  motorists 
and  a  reducer 
of  loads  that 
can  be  hauled 
over  the  high- 
way. A  few 
dollars  spent 
on  deepening 
the  side  ditch 
through  the 
high  point  of 
the  road,  or 
laying  tile  from 
that  section  to 
an  outlet  lower 
down,  would 
permanently  re- 
move that  obstruction  to  high- 
way traffic. 

A  little  farther  alcfng  the 
road  we  may  find  a  strip  of 
road  which  is  always  soft, 
"rubbery,"  and  rutted  —  the 
first  to  become  impassable  and 
the  last  to  become  fit  for 
travel.  It  has  always  been 
that  way.  No  amount  of 
dragging  or  grading  could  im- 
prove it,  yet  a  few  lines  of  tile 
laid  two  to  four  feet  deep  here 
and  there  in  the  aflfected  area, 
would  have  corrected  the 
trouble.  How  many  times 
have  farm  entrances  been  built 
through  a  side  ditch  without 
providing  for 
the  flow  of  wa- 
ter bound  to 
occur  at  times; 
or  if  provided, 
how  many 
times  was  it 
not  made  with 
thin  metal 
pipes  poorly 
protected  from 
being  caved  in 
by  traffic,  espe- 
c  i  a  1 1  y  at  the 
ends,  or  with 
wooden  boxes 
subject  to  rap- 
id decay  and 
destruction ! 
Culverts  and 
under drains 
built  of  vitri- 
fied tile,  con- 
crete, or  iron 
pipe    are  per- 


i 


This  Road  Had  a  Side  Slope  of  About  Two  Inches  to  the  Foot, 
Causing    the    Formation    of    Deep    Ruts    by    Side  Thrust  of 
Automobiles.    By  Maintaining  the  Normal  Crown  of  One  Inch. 
This  Condition  would  have  been  Avoided 


This  Road  has  Just  been 

"  Graded."  The  Steep  Side 
Slopes  and  the  Heaps  of 
Sod  in  the  Middle  Should 
have  been  Worked  into  the 
Shoulders  of  the  Road 


Concrete  of  Such 


Consistency  as  This  has  Lost  More 


Soupy' 

than  Half  Its  Strength,  by  the  Use  of  Too  Much  Water  in  the 
Mixing.    The  Standard  Mix  for  Road  Slabs  Should  Be  as  Dry 
as  Possible  but  Still  Workable 


manent,  effi- 
cient, an^  eco- 
nomical m  the 
long  run. 

Ground  wa- 
ter is  not  the 
only  source  of 
trouble  on  the 
earth  road.  Ex- 
cessive crown- 
ing of  the  road 
surface  pro- 
motes poor  sur- 
faces in  equal 
degree.  In 
many  places, 
officials  have, 
by  their  "work- 
ing" the  road, 
actually  ruined  what  was  a 
fairly  good  surface,  and  left  in- 
stead a  road  with  side  slopes  so 
Steep  that  a  flivver  travels 
comerwise  like  a  trotting  pug 
dog.  or.  if  the  road  is  wet, 
ever>hody  crawls  along  the 
crest  like  a  boy  on  the  bam 
roof.  And  this  is  but  one  bad 
feature.  By  the  steep  pitches, 
the  side  thrust  of  machines 
traveling  at  good  speeds  make 
deep  ruts  lengthwise  of  the 
road — ideal  retainers  of  water 
and  promoters  of  mudholes. 
In  times  of  rain,  also,  these 
cause  the  road 
crosswise  ruts, 
making  the  sur- 
face more  like 
a  corduroy 
road —  impossi- 
ble to  travel  in 
safety  at  speeds 
faster  than  a 
walk.  The  trou- 
ble has  been 
that  in  giving 
instructions  for 
dragging  and 
grading  the 
roads,  everyone 
has  said  "start 
at  the  sides  and 
work  toward 
the  center," for- 
ge t  t  i  n  g  all 
about  the  good 
rule  that  |hc 
road  should 
have  a  maxi- 
mum crown  of 
one  inch  to  the 


steep  slopes 
to    wash  in 
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foot.  It  matters  little  whether  we  begin 
at  one  place  or  the  other,  or  whether  the 
dirt  is  moved  inward,  outward,  or  any 
other  way,  so  that  the  proper  shape  is 


Wear  on  Concrete  Road  Caused  by  Poor  Mixing  and 
the  Use  of  Too  Much  Water 

obtained — a  well-kept,  slij^htly  crownetl 
road,  comfortable  and  safe  to  travel  and 
easy  to  maintain. 

For  most  of  our  road  soils,  the  use  of  a 
light  grader  once  or  twice  a  year  and  the 
systematic  use  of  a  light,  one-horse  drag 
to  smooth  and  compact  the  road  after 
every  rain,  will  do  more  toward  promoting 
good  earth  roads  than  any  other  method. 
.Many  heavy  graders,  levclers,  and  other 
forms  of  road  machinery,  so  often  oper- 
ated by  inexperienced  men,  actually  do 
harm  to  the  roads,  in  addition  to  wasting 
money  in  their  operation.  Often  we  find 
once  nicely  shaped  earth  roads,  which 
needed  just  a  little  trimming  by  a  light 
grader  or  the  intelligent  use  of  the  drag, 
left  by  these  men  with  steep  side  slopes 
and  a  pile  of  sod  in  the  center  of  the 
road,  dividing  the  trafllc  into  two  lines, 
wearing  the  road  into  ruts,  and  causing 
many  a  traveler  to  say  uncomplimentary 
things  about  the  road  commissioner.  Of 
course,  during  continued  rains  earth 
roads  will  be  more  or  less  impassable,  but 
when  well  drained,  they  dry  out  quickly. 

The  earth  road  is  the  foundation  u])on 
which  all  other  surfaces  are  placed,  and 
upon  which  we  should  depend  for  the 
load-carrying  capacity.  When  dry,  it  will 
support  any  load  put  upon  it.  When  wet, 
its  bearing  capacity  is  small.  Hard  roads 
laid  over  it  are  but  wearing  surfaces, 
keeping  the  surface  water  from  penetrat- 
ing the  eiirth  foundation  and  providing  a 
smO()th  track  over  which  vehicles  may  be 
moved  with  little  effort.    The  load-carry- 


ing capacity  of  these  roads,  like  the  earth 
roads,  is  determined  by  the  condition  of 
the'  supporting  soil  at  its  worst  state. 
Why  not  increase  the  load  capacity  by 
strengthening  the  foundation — the  only 
logical  way — that  is,  by  keeping  the  sub- 
grade  dry?  Money  spent  in  this  way  is  an 
investment  yielding  large  returns  over  an 
indefinite  period  of  time. 

Kflicient  subdrainage,  therefore,  is  one 
of  the  most  important  items  to  consider 
in  the  design  of  hard  roads.  Although 
some  water  is  necessar>'  in  gravel  or  stone 
roads,  in  order  to  keep  the  binding  mate- 
rial from  being  carried  or  blown  away, 
the  amount  in  the  earth  below  should  be 
kept  far  below  the  saturation  point.  In 
the  South,  open  ditches  may  possibly 
serve  this  purpose,  but  in  northern  cli- 
mates, where  the  ground  freezes  to  a 
depth  of  from  one  to  three  feet,  tile  is 
necessary  in  soils  that  do  not  have  good 
natural  drainage.  In  the  spring,  when 
drainage  is  most  needed,  the  walls  of  the 
ditches  are  frozen  up,  preventing  the  es- 
cape of  any  ground  water  to  them.  When 
thawing  takes  place,  it  does  so  both  from 
the  top  and  bottom  of  the  frozen  section. 
The  water  from  the  surface  is  disposed 
of  by  evaporation,  or  by  natural  run-oPF 
through  the  side  ditches,  but  the  water 
released  by  thawing  below  the  surface  has 
no  outlet  except  by  some  porous  stratum 
below  the  frozen  portion,  or  by  tile.  If 
neither  is  present,  as  is  most  commonly 
the  case,  the  moisture  so  released  serves 
only  to  raise  the  level  of  the  water  in 
the  soil,  thus  increasing  the  height  of 
this  water  with  every  freeze  and  thaw 
tmtil  the  whole  roadbed  becomes  sat- 
urated, the  first  heavy  load  breaks  through 
the  "crust."  and  we  say  "the  bottom  has 
dropped  out  of  the  road." 

Nor  is  this  characteristic  of  the  earth 
or  stone  or  gravel  roads  alone.    On  the 


A  Case  of  Lack  of  Drainage,  Caused  by  a  Mistake 

in  Surveying:  By  Placing  a  Culvert  One  Foot  Too 
Low,  and  Grading  the  Road  to  It.  the  Use  of  a  Natural 
Outlet  for  the  Water  was  Lost.  To  Eliminate  This.  It 
will  Only  Be  Necessary  to  Deepen  the  Ditch  Two  Feet 
a  Little  Farther  Down  the  Road 


POPULAR  MECHANICS 


235 


40-mile  road  between  Cleveland  and 
Akron,  Ohio,  over  which  so  much  heavy 
trucking  of  war  materials  was  done,  sev- 
eral short  sections  of  pavement,  aggregat- 
ing about  1,000  feet,  were  destroyed  a 
short  time  ago  under  the  abnormal  mili- 
tary and  commercial  motor-truck  traffic. 
The  hroken  sections  were  on  a  three  year- 
old  brick  pavement,  wherein  4-in.  paving 
brick  were  placed  on  a  6-in.  concrete  foun- 
dation, the  joints  between  the  brick  being 
filled  with  cement  grout,  or  mortar.  In 
all  fairness  to  the  materials  used,  it  must 
be  said  that  the  workmanship  was  not 
first-class  and  that  the  specifications  were 
at  fault  in  not  providing  a  definite  system 
of  drainage  for  the  road.  When  traffic 
first  increased,  the  pavement  slab  showed 
signs  of  failure.  Before  long,  those  spots 
were  but  a  mixed-up  mass  of  individual 
brick,  mud,  and  concrete — no  piece  of 
which  was  more  than  two  feet  in  diameter 
— through  which  the  trucks  made  their 
way  as  best  they  could.  Here  was  an  ex- 
cellent example  of  water  as  a  destroyer  of 
roads.  The  foundation  of  the  road  was 
a  fine  undrained  clay,  which  had  become 
saturated  with  water,  making  it  a  nearly 
fluid  mass  incapable  of  supporting  any- 
thing not  of  floatable  nature,  judicious 
use  of  tile  here,  costing  but  little,  would 
have  saved  an  expensive  paving  slab  cost- 
ing several  thousand  dollars.  It  is  inter- 
esting to  note,  also,  that  on  other  sections 
of  the  same  road,  carn,ing  the  same  traf- 
fic, where  the  brick  surface  was  laid  upon 
a  stone  or  gravel  foundation  without  the 
aid  of  concrete — a  much  less  expensive 
form  of  construction — the  pavement  with- 
stood the  traffic  perfectly,  the  essential 
diflference  between  the  two  being  a  well- 
drained  subgrade. 

Water  as  a  destructive  agent,  however, 
is  not  confined  to  the  foundations  of 
roads,  but  is  just  as  dangerous  in  hard- 
road  slabs.  Without  it.  they  could  not 
be  built,  but  an  excess  of  it  is  very  inju- 
rious, especially  in  concrete  roads  or  roads 
in  which  concrete  is  a  component.  Until 
recently,  many  road  builders  thought  that 
concrete,  mixed  to  almost  any  consist- 
ency, wotild  be  usable  in  construction 
work  and  give  the  same  strength,  hence 
we  have  seen  many  roads  laid  with  con- 
crete of  a  consistency  better  described  as 
"soup."  From  a  great  number  of  ex])c'ri- 
ments,  made  in  the  Structural  Materials 
Research  Laboratory,  at  Lewis  Institute. 
Chicago,  however,  it  has  been  established 
conclusively  that  the  amount  of  water 
necessary  to  obtain  maximum  strength 
would  make  a  somewhat  dry  concrete — 


too  dry  for  ordinary  use — and  that  to  ob- 
tain the  greatest  strength,  the  ,  least 
amount  of  water  that  will  produce  a 
workable  mix  should  be  used.  To  arrive 
at  this  conclusion,  thousands  of  concrete 
cylinders  were  made,  varying  one  thing, 
then  another,  to  ascertain  the  proportions 


The  Uae  of  Tile  or  Other  Permanent  Meant  of  Drain- 
age would  Eliminate  Road  Conditions  Such  as  This 


of  cement  and  water  which  should  be  used 
in  different  mixes  to  obtain  the  strongest 
concrete.  From  these,  the  "normal  con- 
sistency" was  obtained  which  would  en- 
able the  resulting  concrete  to  withstand 
the  greatest  compressive  test.  Any  larger 
proportion  of  water  than  that  which  pro- 
duced the  "normal  consistency"  would  de- 
crease the  strength  of  the  concrete  rap- 
idly. An  excess  of  l)ut  13  per  cent  of  wa- 
ter decreased  the  strength  of  the  concrete 
20  per  cent,  this  being  equivalent  to  a  re- 
duction in  strength  which  would  have 
been  caused  by  omitting  33  per  cent  of 
the  cement.  This  shows  emphatically  the 
importance  of  controlling  the  amount  of 
water  in  concrete,  and  gives  the  reason 
why  roads  made  of  "soupy"  concrete  now 
show  so  much  wear  and  lack  of  strength. 

It  will  be  seen,  therefore,  what  damage 
such  an  aj»parently  harmless  thing  as  wa- 
ter can  do.  It  may  make  some  roads  im- 
passable, undermine  the  strength  of 
others,  and  destroy  much  of  the  strength 
of  the  rigid  pavements  in  the  making. 
Hence  the  logical  remedy  should  reach 
the  root  of  the  evil — get  the  water  out  of 
the  road.  Money  spent  in  this  way  is 
never  lost.  It  is  always  working,  helj)ing 
to  make  our  roads  j)ermanent  for  genera- 
tions to  come,  and  will  be  earning  divi- 
dends long  after  all  of  us  are  gone. 


CThe  War  Department's  l.S.OOO,0()0  ex- 
cess hand  grenades  are  to  be  remodeled 
as  penny  and  dime-savings  banks,  and  will 
be  distributed  to  schoolboys  and  girlj 
who  can  show  one  or  more  War  Sav- 
ings Stamps  earned  during  the  coming 
summer. 
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ARMY  FIELD  KITCHEN  SERVES 
MEALS  TO  BOY  "HIKERS" 


FEDERAL  LOAN  BANKS  PLANNED 
TO  HELP  HOME  BUILDERS 


Members  of  boy  "hiking"  clubs  in  the  To  encourage  the  building  of  homes, 
vicinity  of  Toronto,  Canada,  are  expert-    a  Federal  system  of  home-loan  banks  is 

pro|)osed  by  the  Depart- 
ment of  Labor,  and  al- 
ready has  found  support 
in  congress.  The  suc- 
cess of  the  Federal  farm- 
loan  system,  established 
three  years  ago,  inspired 
the  new  plan.  Its  opera- 
tion does  not  contem- 
plate the  direct  loan  of 
government  funds  to 
home  builders,  but  the 
organization  of  a  series 
of  home-loan  banks,  one 
for  each  of  probably  11 
districts,  to  act  as  clear- 
ing houses  for  local 
building  and  loan  asso- 
ciations. The  banks 
would  issue  bonds  for 
up  to  80  per  cent  of 
the  mortgages  deposited 

This  Auto.Trailer  Field  Kitchen,  Regulation  Army  Type,  ii  being  Loaned  by      with    them,    the  interest 
''^*..T'""''"*'''  Canada,  Rotary  Club  to  Any  Boy»"  Organtiations  That         riti«  hni'ncr  nnt  mnr*  nn^ 
Wants  It.  It  Cooks  180  Meals,  or  900  Cups  of  Coffee,  at  One  Time  UCUlg  nOt  morC,  and 

probably  less,  than  five 

encing  a  new  joy  in  the  use  of  a  regula-  per  cent.  It  is  reported  that  building  and 
tion  army  field  kitchen,  which  is  loaned     loan  associations  favor  the  plan. 

to  them,  on  application,  by  the  local  Ro-   

tary  Club.  The  kitchen  consists  of  a 
large  steel  tank  on  wheels,  hauled  as  an 
auto  trailer.  A  coal  fire  boils  water  in 
the  tank,  the  constituent  parts  of  a  din- 
ner being  contained  in  si.\  tin  kettles  im- 
mersed in  the  water.  It  cooks  a  three- 
course  meal  for  150  persons  or  prepares 
900  cups  of  coffee  at  one  time. 


ANCIENT  HALL  REMODELED  IS 

PRINCETON'S  WAR  MEMORIAL 

Nassau  Hall  at  Princeton  University, 
built  in  1756,  is  to  be  remodeled  as  part 
of  the  school's  plan  for  a  fitting  war  me- 
morial in  honor  of  the  132  men  who  left 
their  studies  to  give  their  lives  in  response 
to  their  country's  call.  The  entrance  hall 
and  a  number  of  small  rooms  arc  to  be 
torn  out  to  make  sjiace  for  a  new  Memo- 
rial Hall,  adjoining  tlic  Hall  of  the  Con- 
tinental Congrc>^.  Princeton  heroes  of 
all  wars  will  be  registered  on  tablets  pre- 
served in  this  room,  which  is  to  be  pan- 
eled in  oak  or  In<liana  limestone.  For 
each  of  the  immortal  132,  it  is  the  inten- 
tion to  endow  a  scholarship,  as  a  further 
means  to  perpetuate  their  memory. 


BRITAIN'S  PREMIER  MODELED 

IN  RUBBER  FOR  CHILDREN 

Lloyd  George,  Great  Britain's  dynamic 
premier,  has  been  fashioned  in  rubber, 
for  the  amuse- 
ment of  the  chil- 
dren and  grown- 
ups of  the  island. 
Kubber  is  an  ap- 
fjropriate  material 
for  the  little  fig- 
ure— the  harder  he 
falls  the  higher  he 
bounces. 


•I.\ir  risks  are 
now  being  under- 
written by  a  \Yell- 
known  accident 
insurance  c  o  m  - 
pany.  The  poli- 
cies cover  injury 
to  pilots  and  pas- 
sengers, public  li- 
ability, and  property  damage,  and  the 
premium  rates  at  present  are  four  times 
those  of  automobile  insurance. 


•T  eouutt*?  or  TH*  (aiTCa 
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Where  a  Heavier  Car  would  have  Made  a  19-Foot  Plunge  into  the  River,  This  Light  Auto  Stuck  in  the 
Bridge  Rail;   but  Before  It  Stopped,  It  had  Hurled  a  Pedestrian  to  Hi*  Death.    In  the  Circle  the  Car  is 
Seen  Overhanging  the  Water,  in  Which  Position  It  Remained  Until  a  Wrecking  Crane  Hauled  It  Out 


AUTO  SMASHES  BRIDGE  RAIL 
AND  DROWNS  PEDESTRIAN 

One  of  those  strange  fortuities  that  de- 
termine the  fate  of  men  as  surely  as  the 
least  of  animate  creatures,  snuffed  out  the 
life  of  a  Chicago  pedestrian  a  short  time 
ago  by  hurling  him  from  the  security  of 
the  Rush  Street  bridge  into  the  river,  50 
feet  below.  A  light  auto  swerved,  its  driver 
said,  by  contact  with  a  heavier  machine; 
smashed  through  the  bridge  rail,  threw 
the  man  on  the  sidewalk  to  his  death,  and 
then  stopped,  its  forward  portion  sus- 
pended in  mid-air  above  the  water. 


ranged  with  the  naval  authorities  that  a 
submarine  should  make  the  trip  from  the 
Atlantic  to  the  Pncific  end  of  the  canal, 
carrj'ing  subscriptions  addressed  to  the 
loan  committee  in  Balboa.  Nearly  two 
thousand  applications,  amounting  to $360,- 
350,  were  secured  under  this  stimulus,  and 
were  carried  on  the  eight-hour  trip.  Each 
subscription  was  maile<l  in  a  specially 
printed  envelope  which  will  eventually  be 
returned  to  the  subscriber  as  a  keepsake. 


PANAMA  LOAN  SUBSCRIPTIONS 

CARRIED  IN  SUBMARINE 

The  Canal  Zone  promptly  and  hand- 
somely oversubscribed  its  quota  of  the 
Victory  Liberty  loan;  but  on  the  last 
day  of  the  drive  the  committee  decided  to 
give  the  total  one  last  boost.   So  they  ar- 


--t    »  4. 

Th      1  ■. 

ViCTORV 

LOAN  COMMITTEE 

•  1  •  * 

.,UV. 

SiUM  HCKNIS.  '  1  ' 
OUUl  7DM 

Victory  Loan  Subscriptions  Received  in  the  Panama 
Canal  Zone  on  the  Final  Day  of  the   Drive  were 
Sealed  in  These  Envelopes  and  Carried  to  the  Com- 
mittee in  a  Submarine 
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CROSS  SECTION  OF  TRANSPORT 
SHOWS  TROOP  BERTHS 

To  increase  the  efficiency  of  available 
shipping  tonnage  during  the  war,  every 
article  destined  for  France  was  "knocked 
down"  and  packed  in  the  smallest  compass 
possible.    Bones  were  even  removed  from 


This  Model  Cross  Section  of  the  Huge  Steamship 
How  the  Luxurious  Passenger  Steamer  Became  a 
Every  Available  Inch  is  Devoted  to  Bunks.  Mess 

Military  Purposes 

fresh  meat.  While  the  latter  method  is 
"impracticable"  iiv  hastening  the  home- 
coming of  the  American  troops,  every 
man  who  returns  is  willing  to  testify  that 
no  space  goes  to  waste  on  an  .\merican 
troojiship.  The  largc-mndol  cross  sccti»)n 
of  the  giant  "Leviathan"  shows  how  this 
and  other  luxurious  passenger  steamers 
were  remodeled  to  furnish  a  niaximt  *  of 
space  for  bunks,  mess  tables,  recreation 
spaces,  and  other  military  needs. 


FIRE-RESISTING  BRICK  MADE 

FROM  SAWDUST 

The  making  of  fire-resisting  brick  from 
sawdust  is  an  industry  recently  developed 
in  the  Pacific  .Vorthwcst.  Although  prac- 
tically any  kind  of  vegetable  matter  can 
be  used  in  the  process,  sawdust  is  chosen 
because  of  its  cheapness  and  abutidance 
as  a  waste  product  from  the  sawmills. 


The  new  sawdust  brick,  manufactured 
under  a  secret  process,  may  be  called 
an  achievement  of  chemistry,  since  the 
binder  which  gives  it  its  strength  and 
noniiiHammable  qualities  is  a  chemical 
compound,  and  the  mechanical  phase  of 
its  production  involves  nothing  new. 
The  pulp,  formed  of  the  sawdust  and 
binder,  is  shaped  as 
desired  a  n  d"  subjected 
to  pressure,  varying 
in  intensity  with  the 
product  being  manu- 
factured. Without  baking 
or  burning,  it  is  allowe<i 
to  set  for  eight  hours. 
This  completes  the  op- 
eration, unless  it  is  de- 
sired to  put  a  polish  on 
the  product,  as  in  the 
case  of  fine  tiling  or 
fancy  brick. 

The  product  has  been 
subjected  to  exhaustive 
tests  and  has  proved 
adaptable  and  satisfac- 
tory for  the  making  of 
brick,  both  building  and 
paving;  hollow  tile: 
roofing  and  floor  tile; 
culverts,  conduits,  refrig- 
erators, and  other  mobl- 
ed  forms,  taking  the 
place  of  clay  products. 
A  sawdust  brick,  pro- 
duced and  pressed  with- 
out the  aid  of  niachinerj'. 
was  subjected  to  a  pres- 
sure of  77,820  lb.,  or  ap- 
proximately 2,500  lb.  per 
square  inch,  before  showing  signs  of 
checking  or  giving  way.  The  test  was 
remarkable,  according  to  chemical  en- 
gineers, considering  the  fact  that  the 
sawdust  brick  weighs  about  one-third  as 
much  as  the  ordinary  brick. 

In  another  test,  the  flame  of  an  acety- 
lene torch  was  applied  to  a  brick  for  two 
minutes,  but  only  charred  the  surface 
slightly.  Being  an  almost  absolute  non- 
conductor of  heat,  the  portion  of  the 
brick  not  touchetl  by  tlie  flame  was  cool 
during  the  operation.  .As  a  further  test 
of  the  brick's  durability,  it  was  soaked  in 
water  for  66  hours,  then  placed  in  a  re- 
frigerator and  frozen  for  a  period  of  120 
hours.  Next  it  was  placed  in  a  baker's 
oven,  as  hot  as  it  could  be  fired.  It  came 
out  of  these  rigorous  tests  without  show- 
ing any  evidence  of  checking.  A  vitri- 
fied brick,  tested  at  the  same  time,  went 
to  pieces  after  10  minutes  in  the  oven. 


"Leviathan"  Shows 
Crowded  Troopship. 
Tables,  and  Other 
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The  sawdust  material  stood  up  as  well 
under  an  electrical  test  as  it  did  in  that  of 
temperature.  A  10,(X)0-volt  current  was 
applied  to  it,  while  dry,  and  one  of  110 
volts  when  wet,  before  it  gave  way. 
Expansion  and  contraction  of  the  new 


material  are  so  slight  as  to  be  practically 
negligible.  If  desired,  it  can  be  ijtpplied 
and  rolled  as  a  single  slab.  For  iToors  it 
is  noiseless,  resilient,  and  unaffected  by 
water.  The  same  advantages  recommend 
it  for  paving. 


Proposes  Electric  Dirigible  to  Carry  Mail 


A  X  electric-trolley  line  winding  across 
the  country,  with  huge  gas-bag 
cars  flying  in  mid-air  above  it,  is  the 
peculiar  feature  of  a  liuffalo,  N.  Y.,  in- 
ventor's proposal  for  the  transportation 
of  mails.  The  <iirigiblc's  otherwise  con- 
ventional form  is  improved  by  the  addi- 
tion of  a  hot-air  duct  between  the  car  and 
the  gas  bag  above.  The  electrically  heated 
air  from  the  car  thus  serves  to  regulate 
the  buoyancy  of  the  bag.  Reasonable 
variation  in  altitude  is  allowed  by  feed 
the  double  trolley  cable  from  a  w 
drum.  The  trolley  conductor  itscl 
a  double  rail  carried  on  A-shape 
supports. 

It  is  obvious  that  exceedingly 
firm  anchoring  would  be  re- 
quired for  this  structure,  or 
the  insistent  pull  of  the 
big  bag  in  a  high 
wind    might  conceiv- 
ably trail  great  lengths  of 
it    across   the    fields,  with 
terrifying    results.      But  the 
fact  most  trying  to  those  who 
aspire  to  apply  electric  drive 
to  aerial  uses,  is  that  an  elec- 
tric motor  of  the  low  figure 


of  \00  hp.  would  weigh  scarcely  less  than 
3.8(K)  II).  A  gasoline  motor  of  cqiuil 
power  might  weigh  no  more  than  200  to 
250  lb.  This  leaves  so  tremendous  a 
margin  for  fuel  cargo  that  any  apparent 
advantage  in  supplying  power  from  the 
outside  is  cfTcctually  dissipated.  The  de- 
signer of  the  sys- 
tem described 


suggests, 
as  an  al- 
ter n  a  t  i  V  e 
form,  a  small- 
e  r  gas  hag 
equipped  with 
wings  —  a 
queer  vehicle, 
half  dirigible 
and  half 


Trolley.  Ehrigible  SvBtem,  Electric- Motor  Driven.  Propoaed  for  the  Carrying  of  Mails.  Particularly  over 
Sparsely  Settled  Territory:    The  Pipe  from  Car  to  Gas  Bag  Carries  Electrically  Heated  Air  for  Regulating 
the  Buoyancy.  The  Trolley  Cable  it  Wound  od  a  Drum,  Allowing  Adjustment  of  Altitude 
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POURS  CONCRETE  INTO  WALLS 
^  THROUGH  SPOUTS 

Before  pouring  any  concrete  for  the 
walls  of  a  San  I'rancisco  pier  shed,  the 
contractor  completed   the   inside  forms 


Special   Spouts  are  Seen  on  the  Outside  of  the 
Structure,  through  Which  the  Concrete 
was  Poured  from  the  Roof 


from  floor  to  roof.  Building  the  outside 
forms  one-fourth  of  the  distance  up,  he 
poured  the  concrete  from  the  roof  through 
special  spouts.  When  it  hardened  he  built 
another  section  and  used  the  same  spouts 
l>y  cutting  them  off  to  the  right  length. 
The  same  was  done  on  the  third  section, 
and  the  last  section  was  poured  directly 
from  the  roof  without  the  use  of  spouts. 


AMERICANS  GONE  TO  FRANCE 

TO  TEACH  HOME  COOKING 

Four  Americans,  expert  in  the  art  of 
canning  and  drying,  have  gone  to  France 
to  teach  that  nation  how  to  "put  up" 
fruits,  vegetables,  and  meats  at  home. 
This  is  new  work  to  the  French,  who  now 
rely  upon  factories  for  their  canned  goods. 
The  Americans,  sent  by  cooperation  of  of- 
ficial agencies  in  both  countries,  will  con- 
fine their  efforts  to  instructing  the  teach- 
ers of  French  agricultural  schools,  who 
will  pass  the  knowledge  on  to  the  people. 
.Motion  pictures  as  well  as  canning  para- 
phernalia are  included  in  their  equipment. 


AERIAL  MAIL  CARRIERS  PROUD 
OF  FIRST  YEAR'S  RECORD 

The  Aerial  Mail  Service  is  proud  of 
the  record  made  during  its  first  year  of 
operation.  In  contrast  to  the  gloomy 
predictions  made  at  its  inauguration,  the 
service  has  been  a  complete  success. 
Commercial  flying  has  proved  far  differ- 
ent from  the  military  game.  The  six 
planes  with  which  the  service  started 
have  not  fallen  to  pieces  as  was  prophe- 
sied, but  are  still  in  use  and  still  driven 
by  their  original  engines.  Millions  of 
letters  have  been  carried,  and  in  all  va- 
rieties of  weather,  the  records  showing 
that  a  schedule  trip  was  made  on  March 
29  last,  in  the  face  of  an  80-mile  gale. 


AIR  MA(L  RECORD. 

IPS  Scheduled  I263-SuccrssruLLYrL0WNll36-PERF0RMANu  90  Po?  cent.^ 
isPossiBf  r  138310  -  Miles  Flown  I28P55  -  Performance  9273  Per  Cent. 


This  Banner  was  Displayed  at  a  First-Birthday  Celebration  of  the  Aerial  Mail  Service.  Both  Pilots  and 
Postal  Officials  Are  Proud  of  the  Record  Made  during  the  First  Year.  The  128.255  Miles  Traveled  have 
been  Flown  in  All  Sorts  of  Weather  and  with  Only  36  Forced  Landings,  All  Due  to  Mechanical  Trouble 
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CONCRETE  STEAMER  UNHARMED 
BY  POUNDING  ON  SEA  BEACH 


ENLISTED  MEN  SWIM  WHILE 
SUITS  ARE  PRESSED 


There  is  one  Norwegian  sc;i  caiuain  who  Those  in  ch  ir.L'e  of  ihe  SoUIicrs'  and 
is  thoroughly  convinced  of  the  scaworthi-  Sailors'  Cluh  in  Seattle  sccni  to  under- 
ness  of  his  concrete  ship.    Leaving  Nor-     stand  the  enlisted  man's  problems,  and  to 

way   for  a  French  port  

sonic  time  ago.  in  com- 
mand of  the  first  rein- 
forced-concrete  frcijtrhter 
to    he   commissioned  in 
the  Norwegian  merchant 
marine,   he  encountered 
the      stifTcst     kind  of 
we  ithcr.   He  was  pleased 
to  find  that  his  ship  rode 
it  out  sftlendidly.    Rut  on 
the   return  trip,  the  air 
thickening  and  the  waves 
running  higher,  his  ship 
was  forced  ofif  its  course 
and   hurled  on  the  flat, 
sandy  beach  at  the  mouth 
of    the    Somme  River. 
The    pounding    was  so 
vicious  that  the  cap- 
tain   expected  his  stone 
ship    to   shatter   like  a 
crockery  pot.     He  was 
happily  disappointed. 
After  three  hours  of  this 
punishment   the  sea 
calmed,  receded,  and  left  the  vessel  high 
and  dry,  but  sound  as  a  dollar.  Astonished, 
the  captain  made  his  tour  of  inspection 
and  was  unable  to  find  one  crack  or  frac- 
ture.    Wailing  high  tide,  he  floated  his 
ship  and  made  for  the  nearest  port. 


Between  Swims  in  the  Big  Tank,  the  Sailor  Instructs  the  Tailor  Jus;  How 
He  Wants  His  Clothes  Pressed.    With  This  Service  a  Soldiers'  an.  lors" 
Club  of  Seattle  Cornea  to  the  Aid  of  the  Enlisted  Man.  Modestly  Claiming 
to  Lead  the  World  in  This  Venture 

realize  in  particular  how  anxious  he  is  to 
appear  his  best  while  on  leave.  So, 
among  other  things,  they  have  provided 
a  tailor  service  which  mends  and  presses 
his  clothes  while  he  takes  a  plunge  in  the 
club's  swimming  pool. 


RAILWAY  SPEEDERS  QUENCH  FIRES  IN  AMERICAN  CAMP 


In  the  American  army's  supply  and  con- 
centration centers  every  precaution  is 
taken  against  fire,  which 
so  readily  consumes  the 
wooden  buildings  and  the  ^ 
accumulations  of  mate- 
rial. Fire  buckets,  ex- 
tinguishers, and  siniilir 
;>pparatus  are  always  at 
hand.  In  one  supply 
camp  in  France  ad  vin- 
tage is  even  taken  of  the 
narrow-gauge  rail  w  a  y 
tracks  which  run  to  every 
corner  of  the  rescn'ation. 
Several  motor-flrivcn 
speeders  have  been  fitted 
with  chemical  tanks, 
hose,  and  hand  ex- 
tinguishers, and  thus 
equipped  are  given  the 


right  of  way  and  rushed  to  the  scene  of 
conflagration. 


MOTO  SV  ItSML  eOlM.  U.  (.  *. 

These  Little  Railway  Speeders  may  be  Rushed  over  the  Narrow-Cat^e 


Tracks  to  Any  Endangered  Part  of  a  Great  American  Supply 
Center  near  Bordeaux,  France 
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LARGEST  STEAM  TURBINE  INSTALLED  IN  NEW  YORK 


The  largest  steam  turbine  ever  built,  de- 
veloping 100,000  hp.,  has  been  installed  in 

a  street-railway   

power  house  at 
New  York 
City.  It  is  also 
the  first  three- 
cylinder  cross- 
compound  unit 
i  n  America. 
Super  lie  a  ted 
steam  at  205-lb. 
pressure  enters 
the  high-pres- 
sure element 
and  exhausts 
into  the  two 
low-  pressure 
elements  i  n 
parallel,  con- 
densing at  29- 
in.  vacuum.  At 
full  load,  the 
unit  takes  826,- 
000  lb.  of  steam 
an   hour.  All 


Generator  End  of  the  Big  Turbin 
of  the  High  and  Low-PresBure 
Generators  Are  Outlets  for  the 
Extreme  Heat  Developed  in 


the  elements,  which,  in  an  emergency,  can 
be  used  independently,  run  at  1,500  r.p.m., 

driving  25-cycle 
three  -  phase 
generators  of 
20,000  kw.  each, 
at  11,000  volts. 
The  three  gen- 
erators com- 
bined have  a 
two-hour  over- 
load capacity 
of  70,000  kw. 
The  installation 
occupies  a  floor 
space  52  by  50 
ft.,  and  intro- 
duced n  e  w 
problems  i  n 
piping  and 
foundations. 
The  automatic- 
governing  ar- 
rangements arc 
unusually  com- 
plete. 


e  Unit,  Showing  the  Similarity 
Elementi:  The  Stacks  on  the 
Air  Used  in  Dissipating  the 
These  Enormous  Engines 


— -    I  /M  \ 

■r--;  J, 
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Higb-PrcMure  Cylinder  of  the  100, 000- Horsepower  Turbine:  The  Two  Low-Pressure  Blementa  Are  Jnst 

beyond  It,  and  Above  is  Seen  the  Massive  Piping  Which  Connects  Them.    In  the 
Distance  Arc  Smaller  Units  Previously  Installed 
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Vista  down  the  Great  New  York  Power 
House  Where  the  New  Turbine  is  In- 
«taUed :  It  Appear*  at  the  Center  of  the 
Picture,  Distinguished  bv  th';  Air  Stacks 
on  Its  Generators.  Smaller  Units  Occupy 
the  Foreground 


At  the  Left  Is  Visible  Part  of  One  of  the  Old  Flywheel  Generators, 
Driven  by  Reciprocating  Engines.  Imposing  as  It  Appears.  This  Unit 
Develops  But  7.800  Horsepower.    Compare  It  with  the  New  Unit 

Just  Bcy-in  i 


2-CoogIe 
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BLASTING  A  MASSIVE  VAULT 
ON  A  BUSY  CITY  STREET 

Blasts  of  dynamite  were  used  within  a 
few  feet  of  plate-glass  windows  and  per- 
sons at  work,  without  an  accident  and 


These  Remaining  Fragments  of  the  Old  Bank -Vault 
Broken  Up  ior  Easjr  Handling  by  the  Use 
Charges  of  Dynamite 

with  entire  success,  in  a  recent  operation 
for  the  removal  of  the  vault  in  a  vacated 
bank  office  on  a  busy  city  street.  The 
vault,  of  brick  set  in  Portland  cement, 
was  14  by  12  ft.  by  7V2  ft.  high ;  the  walls 
20  and  the  ceiling  30  in.  thick,  the  latter 
being  supported  I  y  l?-in.  T-})cams.  Holes 
were  bored  in  the  walls,  about  18.  in.  from 
the  free  ends,  and  light  charges  fired  to 
take  off  small  fragments  at  a  time.  The 
bore  holes,  as  well  as  neighboring  win- 
dows, were  protected  by  boarding  and 
canvas. 


SCIENTIST  DENIES  MOTION 
OF  ELECTRONS  IN  ATOM 

Theories  about  the  electrons,  which  are 
the  components  of  the  chemical  atom,  are 
always  difficult  to  verify  by  experiment. 

The  atom  itself  is  about 
one  hundred-millionth  of 
an  inch  in  diameter;  yet 
it  dwarfs  the  electron  as 
the  dome  of  the  national 
capitol  dwarfs  a  pinhead. 
Dcspitc  the  difficulties  of 
wf)rk  with  such  infini- 
tesimal units,  one  scien- 
tist has  completed  a 
series  of  experiments 
which  are  expected  to 
change  the  whole  view> 
point  of  chemistry.  In 
place  of  the  old  assump- 
tion that  the  chemical 
atom  is  a  group  of  elec- 
trons in  rapid  orbital  mo- 
tion, he  declares  that  the 
electrons  are  stationary, 
and  are  arranged  in  three 
dimensions,  and  in  pat- 
terns  of  geometrical 
form.  Proceeding  directly 
from  this  assumption,  he 
has  tried  to  account  for  the  nature  of 
various  substances  by  studying  the  ar- 
rangement of  the  electrons  in  the  various 
atoms.  He  has  even  gone  so  far  as  to 
state  that  the  atoms  of  inert  gases,  like 
helium  and  argon,  are  stable  and  exist  in 
the  form  of  a  four-sided  prism  with  one 
axis  elongated. 


Wall  were  Readily 
of  Small 


HIGHWAYS  OF  THE  AIR  MAPPED 

FOR  U.  S.  AND  CANADA 

In  an  effort  to  safeguard  and  popu- 
larize air  traffic,  a  recent  Pan-American 
Aeronautical  Congress  suggested  the 
recognition  of  official  "airways"  and  "air 
routes."  In  the  proposed  regulations,  a 
distinction  is  made  in  the  use  of  terms, 
an  "airway"  being  defined  as  a  path  or 
belt,  8()  miles  in  width,  stretching  acnoss 
the  continent  or  along  the  coast.  An 
"air  route"  will  be  but  half  as  wide,  and 
will  be  used  to  connect  the  more  impor- 
tant "airways."  Eight  of  the  latter  are 
proposed  for  the  United  States,  five 
transcontinental  and  three  coastal. 


WATER  VAPOR  FED  TO  MOTOR 
BY  THERMOSTATIC  VALVE 

Automobile  motors  run  best  on  damp 
<lays.  To  provide  automatically  the  right 
degree  of  moisture  at  all  times,  and  at  the 
same  time  prevent  the  formation  of  car- 
bon, a  western  inventor  supplies  a  small 


'       ^        £A«Aa  i^m 


The  Thermostatic  Valre  Regulates  the  Moisture 

Supply,  as  the  Diagram  Indicates 


Google 


POPULAR  MECHANICS 


245 


Electric  Starters  Like  the  One  on  the  Left  were  Used  on  Many  Navy  Seaplanes  during  the  War.  The  Next 
Picture  Shows  the  Front  End  of  a  Liberty  Engin^c  with  the  Propeller  Removed.  The  Third  View  Illustrates 
the  Ease  with  Which  the  Starter  is  Fixed  to  the  Crank  Case,  While,  at  the  Extreme  Right.  It  is  Shown  in  Place 


valvular  device  which  taps  into  the  wa- 
ter jacket  of  the  cylinder  or  carburetor. 
An  inclosed  thermostatic  diaphragm  op- 
erates the  water  inlet  according  to  the 
heat  of  the  engine.  The  entire  device  is 
only         in.  high. 


CARRY  FARM-LIGKTING  OUTFIT 

IN  PORTABLE  BUNGALOW 

Electric-lighting  systems  for  farm- 
houses not  only  are  demonstrated  at  the 
farmer's  door  by  an  Indiana  dealer,  but  a 
real  house  is  taken  along  to  show  how 
the  outfit  works  in  practice.  The  idea  of 
mounting  an  imitation  dwelling  on  a  mo- 
tor-car chassis  has  been  worked  out  with 
unusual  attention  to  detail,  presenting  the 
half-size  replica  of  a  dainty  bungalow. 
The  operation  of  the  lighting  plant  is  thus 
seen  by  the  prospective  buyer  as  he  would 
use  it.  The  demonstration  equipment, 
which  cost  about  $3,000,  attracts  a  great 
deal  of  attention. 


ELECTRIC  STARTER  SUPPLIED 

FOR  NAVAL  SEAPLANES 

With  the  removal  of  the  veil  of  war- 
time secrecy  it  becomes  possible  to  de- 
scribe the  electric  starter  with  which  many 
of  our  naval 


seaplanes 
rre  equipped. 
The  mech- 
anism is 
essentially  a 
small  electric 
motor,  fitted 
with  a  double 
gear  reduc- 
tion and  an 
automatic 
gear  shift.  As 
attached  to 
the  Liberty  motor,  it  is  bolted  to  the 
crank  case,  just  behind  the  propeller,  in 
space  that  would  otherwise  go  to  waste. 
The  attachment  is  easily  accomplished. 


^01  AH  BINQ 


The  Back  Door  Stands  Invitingly  Open,  and  from  This  View  the  Little  Bungalow  Reveals  Only  Its  Demon- 
stration Lighting  Eouipment.  and  Scarcely  Looks  Like  a  Motor  Truck.    On  the  Road,  Its 
Appearance  is  Equally  Attractive  as  may  be  Judged  from  the  Right-Hand  View 
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involving-  no  alteration  to  the  engine,  but 
simply  the  manipulation  of  four  bolts,  and 
the  mounting  of  a  gear  ring  inside  the 
propeller-hub  flange.  Then,  to  start  the 
engine,  a  switch  is  depressed,  the  starting 
pinion  emerges,  meshes  with  the  gear  on 
the  propeller,  and  cranks  the  engine  at  40 
to  50  r.  p.  m.  As  the  engine  starts  up 
under  its  own  power,  the  gears  are  auto- 
matically unmeshed.  thus  severing  all  con- 
nection between  starter  and  crankshaft. 

These  starters  were  used  on  the  navy's 
transatlantic  machines,  both  the  "Nan- 
cies" and  the  ill-fated  "blimp." 


INTERPHONE  HELMETS  USED 

IN  AIR  SERVICE 

Equipped  with  the  interphone  helmets 
now  used  in  the  new  wireless  a«r  service 


.^1 
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An  Interphone  Helmet  is  Here  Seen  Diuaaemblcd 
to  Show  It!  Inner  and  Outer  Shells 

of  the  United  States,  all  the  airmen  of  a 
squadron  can  converse  during  a  flight. 
■J  he  helmets  are  made  of  h.iir  felt,  like 
that  used  in  piano  hammers.  The  finished 
helmet  consists  of  an  inner  and  an  outer 
hood,  or  "Russian"  hat,  the  two  separated 
by  an  air  space.  Through  holes  in  the 
inner  hood  at  the  ears  the  phone  receiver 


1 


is  inserted,  and  over  this  the  outer  hood 
is  stretched.  The  leading-in  wires  are 
sealed  in  the  outer  hood,  and  all  is  tight 
as  a  drum.  This  air-tight  feature  combines 
with  the  air  space  to  make  the  helmets 
impervious  to  cold. 


WIND  HELPS  BUILDERS 
MAKE  SAND  ROADS 

A  new  method  of  using  the  wind  in 
sand-road  construction  has  proved  so  suc- 
cessful, that,  after  making  a  nine-mile  ex- 
perimental stretch  in  New  Mexico,  road 
makers  in  that  state  have  built  80  miles 
of  similar  highways,  l-'irst  of  all,  the  grass 
and  weeds  are  cleared  from  the  right  of 
way,  and  then  a  trench  is  made  through 
the  sand  to  the  clay  bottom.  The  loose 
sand  is  deposited  in  stacks  10  ft.  from 
either  side  of  (he  cut,  and  the  rest  of  the 
work  is  left  to  the  desert  winds.  During 
the  spring  and  fall,  the  winds  sweep  away 
all  the  sand  and  widen  the  clay  strip. 
Then  the  road  is  graded  and  the  work 
finishe<l. 


BROAD  STEEL-TIRED  WHEELS 

ON  CONSTRUCTION  TRUCKS 

To  prevent  damage  to  new  roads  by  the 
heavy  road-building  trucks  themselves,  the 
vehicles  are  being  equipped  with  flat  steel 
tires  of  great  width,  riveted  to  cast-steel 
wheels.  These  wheels,  interchangeable 
with  regular  equipment,  are  being  pro- 
duced in  large  quantities  to  meet  the  sea- 
son's unusual  activities  in  road  construc- 
tion. A  five-ton  truck,  weighing  loaded 
some  20,000  lb.,  leaves  little  impression 
on  the  softest  of  roads  when  equipped 
with  such  tires. 


These  Broad  ^tcel  Tires  have  been  Designed  to  Facilitate  the  Season's  Remarkable  Road-Building  Activity. 

Pitted  with  These  Wheels,  the  Ruad. Building  Trucks  can  Themselves  Travel  over  the  Soft 
New  Roads,  Enabling  the  Crews  to  Progress  at  a  More  Rapid  Rate 
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General  View  of  Columbia  University's  Dehydrating  Plant:  The  Operator  is  Examining  Specimens  of  Cod 
and  Mackerel  Which  have  Just  been  Dried  between  the  Frames  of  Wire  Netting,  the  Latter 
Keeping  the  Product  Flat  and  in  Shape  for  Economical  Packing 


VACUUM  PROCESS  OF  DEHYDRATION  PRESERVES 

MEATS  AND  OTHER  FOOD 


A  LTIIOUGH  the  preservation  of  food 
by  drying  is  an  old  art,  it  was  not 
until  recently  that 
the  problem  of  food 
dehydration  r  c  - 
ceived  any  serious 
scientific  study.  As 
a  result  of  many  ex- 
periments, here  and 
abroad,  we  are  now 
in  possession 
of  enouph  facts  to 
enable  the  develop- 
ment of  the  food- 
dn»'ing  art  into  an 
industry  of  large 
proportions.  There 
have  appeared  on 
the  market  prepara- 
tions of  dehydrated 
vegetables  pro- 
duced by  some  air- 
current  system  in 
which  the  cut  vege- 
tables are  heated  in 
a  current  of  warm 
(dry  or  moist)  air 
until  the  product  is 
considered  dry 


enough  to  keep.  The  results  of  this  type 
of  vegetable  dehydration  are  quite  well 

known.  It  must  be 
noted,  however, 
that  the  air-current 
system  has  two 
marked  disadvan- 
tages.  First, 
it  is  uneconomical, 
wasting  about 
three-fourths  of  the 
fuel  employed:  and, 
second,  it  is  not  ap- 
plicable to  a  variety 
of  products,  the 
most  important  of 
which  is  meat.  We 
are  familiar  with 
South  American 
jerked  beef  and  air- 
dried  fish.  Those 
who  have  tasted 
either  of  these  will 
realize  the  differ- 
ence, in  flavor  and 
appearance,  b  e  - 
tween  them  and 
the  fresh  product. 
The  necessity  for 
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[further  development   in   dehydration  of 
these  products  and  the  need  for  a  more 

'  economical  system  was  clear. 

The  task  of  evolving  a  process  and  de- 
veloping a  product  suitable  for  use  in  the 
field  was  assigned  to  Drs,  K.  G.  Falk  and 
E.  M.  Frankel  by  the  surgeon-general.  In 
this  they  were  successful,  and  there  is  now 
available  for  public  use  a  method  by 
which  foodstuflFs  of  any  kind  may  be  de- 
hydrated an<l  reduced  to  d  condition  in 
which  they  can  be  kept  indefinitely  with- 
out the  use  of  refrigeration  or  preserva- 
tives, the  latter  term  including  smoke, 
salt,  saltpeter,  and  sulphur  dioxide. 

Briefly,  the  process — originated  at  the 
Harriman  Research  Laboratory  in  New 
York  City,  and  industrially  worked  out  at 
Columbia  University — is  a  vacuum  meth- 
od, in  which  the  foodstuffs  without  any 
previous  preparation  except  ordinary 
cleaning  are  heated  in  an  air-tight  cham- 
ber, from  which  the 
air  and  other  gases 
or  vapors  are  ex- 
hausted. Under 
these  conditions  the 
water  in  the  food 
product,  which  or- 
dinarily boils  at 
212"  F.,  can,  by 
proper  adjustment 
of  the  vacuum,  be  made  to  boil  at  100 
Thus,  the  foodstuff  is  never  overheated, 
and  no  coagulation  of  protein  materials  or 
other  changes  induced  by  high  heat  are 
brought  about.  As  a  result  of  the  low 
temperatures  employed,  the  volatile  aro- 
matic oils  which  give  most  vegetables  and 
fruits  their  characteristic  tastes,  are  re- 
tained. In  contrast  to  the  air-current  sys- 
tem, drying  in  vacuum  takes  place  from 

.  within  the  mass  rather  than  from  the  sur- 


The  Bottle  at  th«  Right  ii  Full  of  Water  Extracted  bv 
the  Vacuum  Procesi  from  the  Dried  Beef  at  the  Lett 


F. 


face,  so  that  the  outside  of  the  pieces  of 
food  is  not  made  tough  and  sometimes 
impermeable  to  water,  as  is  the  case  with 
air-dried  products.  Again,  many  articles 
of  food  cannot  be  dehydrated  in  a  current 
of  air  because  of  their  tendency  to  darken 
unless  they  are  treated  beforehand  to 
prevent  discoloration.  Thus,  for  instance, 
potatoes,  both  sweet  and  white,  must  be 

steamed  first,  while 
apples  and  other 
fruits  must  be  im- 
pregnated with  sul- 
phur dioxide  before 
drying.  With  the 
vacuum  method  it 
has  been  found  un- 
necessary to  resort 
to  any  of  these 
preliminary  treat- 
ments. Similarly,  in 
the  dehydration  of 
meat  and  fat  fish,  it 
is  possible,  due  to 
the  absence  of  air, 
to  preserve  the 
fatty  components 
without  any  tend- 
ency to  rancidity. 

From  the  stand- 
point of  cost,  the 
new  process  leaves 
little  to  be  desired.  Despite  the  relatively 
high  initial  expense  for  the  vacuum 
chambers,  which  must  be  built  of  fairly 
heavy  metal,  the  operating  cost  is  so  much 
lower  than  those  in  any  other  dehydration 
system  that  the  higher  investment  is  soon 
repaid.  The  best  practice  in  air-current 
systems  involves  a  coal  consumption  of 
nearly  four  times  that  in  the  vacuum  sys- 
tem. The  power  employed  in  maintain- 
ing the  vacuum  in  the  drying  chambers 


1^ 


Bottlet  Containing  Samplei  of  Various  Products  Which  have  been  Dehydrated  by  the  Vacuum-Oven  Process: 
In  Order  from  Left  to  Right,  the  Specimens  Are  Tomatoes,  Potatoes,  Cabbage,  Carrots. 
Ground  Meat,  Stew>Pieces  of  Beef,  and  Turnips 
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represents  a  very  small  item,  since  the 
exhaust  steam  is  used  as  the  source  of 
heat  for  the  drier.  On  the  whole,  the 
cost  of  drying  meat  is  about  equal  to 
that  of  refrigeration,  but  since  the  ex- 
pense ends  with  the  drying,  while  each 
day  of  holding  untreated  food  increases 
refrigeration  expense,  the  economy  of  the 
method  is  apparent.  A  fair  estimate  of 
average  cost  is  one-half  to  one  cent  per 
pound  of  fresh  material. 

The   construction  of 
the    drier    is  relatively 
simple.    In  the  main  it  is 
a    chamber    with  cast- 
iron  walls  and  doors,  the 
joint  between  the  doors 
and  chamber  being  made 
air-tight  with  a  rubber 
gasket.    The  interior  of 
the  drier  is  filled  with  a 
series  of  hollow  shelves 
in  which  warm  water,  or 
low-pressure  steam,  cir- 
culates.    The  foodstufif 
to  be  dried  is  cut  into 
suitable  sizes,  preferably 
less    than    an    inch  in 
thickness,  and  spread  on 
metal  trays  which  rest  on 
the    warmed  shelves. 
After  charging  the  drier, 
the   chamber   is  closed, 
the  vacuum  applied,  and 
the  heating  begun.    Evaporation  starts  al- 
most immediately,  the  length  of  time  in 
which  the  process  is  completed,  of  course, 
depending  on  the  thickness  of  the  ma- 
terial  and   its  nature.     Thus,  slices  of 
meat,  one-fourth  inch  thick,  may  be  dried 
in  less  than  two  hours,  while  one-inch 
steaks  require  about  10  hours  for  com- 
plete drying. 

The  national  economy  that  may  be  ef- 


fected by  food  dehydration  must  not  be 
overlooked.  In  the  past,  drying  of  food 
has  been  contingent  on  hot  sun  and  fa- 
vorable weather  in  general.  Too  warm 
or  damp  weather,  flies  and  other  insects, 
etc.,  all  combine  to  make  open-air  drying 
a  precarious  method.  Drying  in  artificial 
warm-air  currents  is  expensive  and  irreg- 
ular, and  cannot  be  applied  to  all  mate- 
rials.    Vacuum  drying  alone  meets  the 


The  Machine  at  the  Left  In  the  Vacuum  Pump  ;  in  the  Center  I»  the 
Condenser,  and  at  the  Right  the  Vacuum  Oven.  The  Source  of  the  Heat 
Uaed  Is  Exhaust  Steam,  and  the  Operator  is  Seen  Regulating  the  Supply 

needs  of  all  foodstuffs  and  combines  reg- 
ularity and  reliability  with  low-operating 
cost.  Especially  as  applied  to  meat, 
vacuum  drying  is  economical,  since  it  per- 
mits the  complete  utilization  of  excess 
fat,  bones,  and  other  products  at  the 
packing  house,  where  their  maximum 
value  can  be  realized;  and  so  presents  an 
opportunity  for  the  reduction  of  food 
prices  to  the  ultimate  consumer. 


ORCHESTRA  "GUN'*  SHOOTS  BY  FOOT  PRESSURE 


The  theater  orchestra's  busy  trap  drum- 
mer, required  on  occasion  to  produce  all 
known  soun<ls.  may  now  interject  his 
battle-scene  or  hold-up  interpretations 
with  single  shots,  or  volleys,  without  mov- 
ing a  finger.  One  of  the  fraternity  has 
devised  a  "gun"  which  shoots  by  foot 
pressure.  Its  wheel-shaped  cylinder  holds 
sixty  .22-caliber  and  thirty  .32-caliber 
cartridges,  which  may  be  fired  singly,  al- 
ternately, or  the  two  sizes  together,  the 
latter  making  the  report  of  a  .41-caliber. 
A  particularly  realistic  flayor  is  thus 
added  to  motion-picture  accompaniments. 


"Gun"  for  the  Use  of  Orchestra  Trap  DrummerB. 
Which  Fires  by  Foot  Preuure :  The  Chambers  Hold 
Sixty  .22.Caliber  and  Thirty  .32-Caliber  Cartridges 
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Hot,  Appetizing  Food  was  Rushed  to  the  American  Lumberjacks  in  French  Forests  Each  Noon,  on  Railway 
Speeders  Cut  Down  to  Narrow  Gauge.     Leaving  the  Permanent  Camp  a  Few  Minutes  before  Mess 
Call,  the  Little  "Gravy  Trains"  Reached  the  Most  Advanced  Cuttings  Promptly 


"GRAVY  TRAINS"  RUSHED  FOOD 

TO  AMERICAN  LUMBERJACKS 

The  American  lumberjacks  who  cut 
wood  in  French  forests  for  the  A.  K.  I"", 
were  an  uncommonly  husky  bunch. 
Amoiiff  other  things,  they  liked  lots  of 
"chow,"  and  they  liked  it  hot.  The  cooks 
found  it  easy  to  satisfy  them  at  breakfast 
and  supper,  but  the  midday  meal  was  at 
first  a  harder  task.  The  men  were  usually 
well  into  the  timber  by  noon,  and  often 
in  country  far  too  rough  for  motor  trucks. 
However,  gasoline  railway  speeders  solved 
the  problem.  Cut  down  to  narrow  gauge, 
they  were  run  from  the  mill  yards  to  the 
cuttings  each  noon,  bearing  hot,  appetiz- 
ing food.  A  few  hungry  cutters  some- 
times failed  to  hear  the  noisy  approach  of 
the  "gravy  train,"  but  no  lumberjack  was 


ever  known  to  miss  the  cook's  final  sum- 
mons, for  when  that  dignitary  rose  and 
belabored  the  battered  old  coffee  can  with 
a  monkey  wrench  or  other  handy  tool  they 
alwavs  came  in  on  the  run. 


FLOATING  TOOL  HOLDER 
REDUCES  FRICTION 

To  reduce  friction  in  reaming  opera- 
tions a  floating  tool  holder  has  been  de- 
signed in  which  the  use  of  steel  balls  gives 
a  rolling  movement  to  the  various  parts. 
Four  balls  are  set  in  grooves  at  right 
angles,  the  grooves  being  cut  in  the  ends 
of  the  shank  and  socket,  as  well  as  in  each 
side  of  a  centerpiece.  This  allows  room 
for  both  an  axial  adjustment  and  a  swivel- 
ing  movement.  The  weight  of  the  shank 
is  supported  by  a  spring. 


SMALL,  LOW-PRICED  BIPLANE  TO  APPEAR  ON  MARKET 


Four  army  lieutenants,  stationed  at  a 
Texas   flying   field,   have   designed  and 


This  Little  IB.Foot  Biplane  was  Designed  by  Four  Army  Airmen  and 
Constructed  under  Their  Supervision  in  the  Shops  of  the  Air  Service. 
The  Designers  Intend  to  Construct  Similar  Planes  for  Popular  Use 


supervised  the  construction  of  a  biplane 
that  weighs  only  450  lb.  The  two-cylinder 
motor  generates  15  hp., 
and  the  wing  span  is  but 
15  ft.,  yet  the  little  ma- 
chine reaches  a  maxi- 
mum speed  of  75  miles 
an  hour.  Making  only  a 
few  changes  in  the  origi- 
nal machine,  the  lieu- 
tenants intend  to  use  it 
as  the  model  for  a  com- 
mercial plane  which  will 
sell  for  about  $1,000. 
Small  planes  of  this  type 
will  recommend  them- 
selves to  many,  as  they 
can  land  in  a  country 
road,  be  carried  intact  on 
a  motor  truck,  and  kept 
in  ordinary  garages. 
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AMERICAN  SHIPYARI>S  OPENED 
TO  FOREIGN  CONTRACTS 


TRACTOR-DRAWN  DRAG  KEEPS 
ROADS  IN  GOOD  SHAPE 


Large  orders  are  expected  from  France,  Country-  roads  around  Maryville,  Mo., 
Italy,  and  Norway  as  a  result  of  a  recent  — 500  miles  of  them,  at  least — have  been 
presidential    order  per- 


mitting American  yards 
to  receive  foreign  con- 
tracts for  steel  ships,  in 
so  far  as  that  can  be 
done  without  interfering 
with  the  construction  of 
our  own  merchant  ma- 
rine. In  this  connection 
the  Shipping  Board  an- 
nounces that  only  a  few 
American  yards  are  no-/ 
in  a  position  to  accept 
such  contracts,  but  that 
the  situation  will  gradu- 
ally be  relieved.  Despite 
their  proximity  to  Eng- 
lish shipyards,  the  three 
nations  mentioned  are  so 
urgently  in  need  of  ships 
that  an  estimated  total 
of  3,000,000  gross  tons 
may  be'  ordered  in  .American  yards  under 
the  provisions  of  this  ruling. 


I 


RATCHETED  SOCKET  WRENCH 

FOR  TIGHT  CORNERS 

A  socket  wrench  of  a  type  recently  pat- 
ented is  often  convenient  for  work  in  the 
cramped  corners  sometimes  encountered 
about  an  automobile,  tractor,  or  machine. 
In  this  case,  a  ratcheted  head  is  mounted 
in  a  socket.  The  socket  is  pivoted  be- 
tween the  arms  of  the  shank,  or  handle, 
on  two  trunnions,  which  at  the  same  time 


Use  of  a  Tractor  for  Hauling  Permits  Road  Dragging  to  oe  Done  with  a 
Heavy  Special  Drag,  Having  a  Leveling  Cutter  in  Front 
and  a  Maaaive  Smoothing  Float  in  the  Rear 

in  good  condition  since  the  first  of 
the  year.  Credit  for  that  fact  goes  to 
the  use  of  a  heavy  drag  hauled  by  a 
farm  tractor.  A  cutter  blade  in  front 
levels  the  road,  and  a  massive  f^oat  in  back 
breaks  the  clods  and  smooths  the  surface. 


WIRELESS  MUSIC  ENTERTAINS 
MEN  ON  SHIPS  AT  SEA 

Like  all  well-regulated  ships,  the  trans- 
port "George  Washington"  has  a  phono- 
graph. It  also  has  wireless-telephone 
equipment  of  the  latest  design.  On  a 
recent  occasion  the  phonograph  horn  and 
the  telephone  transmitter  were  brought 
face  to  face,  and  the  music  started.  A 
hundred  miles  away,  soldiers  and  sailors 
on  the  transport  "President  Grant"  gath- 
ered eagerly  around  a  loud-speaking 
receiver,  from  which  issued  the  merry 
strains  of  song  and  fox  trot,  as  the  con- 
cert ship  threw  its  melodious  vibrations 
into  space.  Within  the  hundred-mile 
radius  were  several  other  radio-equipped 
ships,  and  when  the  concert  was  over 
the  "George  Washington's"  operator  was 
kept  busy  receiving  encores. 


Interest  in  This  Socket  Wrench  Center*  in  the  Com- 
bination  PawUand -Ratchet  Action.  Which  may 
be  Understood  from  the  DiaasBembled  View 

act  as  pawls  for  the  ratcheted  head.  Two 
extension  bars  further  increase  the  use- 
fulness of  the  appliance. 


CAfter  more  than  four  years'  service  as 
an  important  military  wireless  station, 
during  which  no  civilians  were  allowed  to 
visit  it,  the  Eiffel  Tower  in  Paris,  France, 
has  been  reopened  to  the  public. 
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REPLANTING  WAR -SWEPT  FRENCH  ORCHARDS 


This  French  Family  Garden  it  Getting  Some  New  Apple  Trees,  Which  the  Government  Nurseryman  is 
Helping  to  Plant.    The  Garden  has  been  So  Carefully  Restored  That  It  would  Show 
Little  Sign  of  War  but  for  the  Ruined  Building  at  the  Back 

Forests  and  orchnrds  in  the  devastated 
regions  of  northern  France,  mowed  down 
by  artillery  fire  or  willfully  destroyed  by 
the  retreating  TTiuis,  are  being  restored  as 
rapidly  as  experts  from  the  nurseries  of 
the  French  government  can  accomplish 
the  task  of  blasting  out  the  dead  trees  and 
stumps.  The  entire  expei"'pe  of  this  work, 
as  well  as  that  of  supplying  and  planting 
the  new  trees,  is  borne  by  the  govern- 
ment, as  it  is  considered  of  national  im- 
portance that  the  farmers  receive  all  pos- 
sible encouragement  to  resume  their  in- 
dustrv. 


With  a  Shell-Damaged  Barn  for  a  Background,  the 
Government  Expert  and  the  Farmer  are  Planting  a 
New  Sapling  to  Take  the  Place  of  the  Destroyed  Tree 
Lying  on  the  Ground 


PRIZE  FOR  NONSTOP  FLIGHT  . 
FROM  NEW  YORK  TO  PARIS 

In  p.n  cflFort  to  unite  more  closclv  thf? 
aeronautical  interests  of  the  United  States 
and  France,  the  land  of  his  birth,  a  prom- 
inent New  ^'(^rk  hotel  man  has  offered 
$25,000  to  the  first  airman  of  any  allied 
nation  who  crosses  the  .Atlantic  in  a  non- 
stop flight  from  Paris  to  New  York,  or 
from  New  York  to  Paris.   Aside  from  the 
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stipulation  that  the  trip  be  made  within 
the  next  five  years,  all  details  and  condi- 
tions will  be  left  to  the  Aero  Club  of 
America,  under  whose  auspices  the  donor 
hopes  the  flight  will  be  made.  The  dis- 
tance between  the  two  cities  is  a  good 
deal  more  than  twice  as  long  as  any 
flight  yet  made  by  an  airplane ;  but  the 
donor  is  confident  that  the  science  of  avia- 
tion will  continue  to  develop  during  the 
next  five  years,  and  in  consequence  feels 
certain  that  his  prize  will  be  claimed. 


HANDCUFFED  TO  BICYCLES,  TWO 
JACKIES  CROSS  CONTINENT 

Handcuffed  to  their  bicycles,  two 
jackies  are  pedaling  across  the  continent 
from  Venice,  Calif.,  to  New  York.  When 


LIFT  DOORS  OF  UNUSUAL  TYPE 
FOR  FACTORY  ENTRANCES 

An  Illinois  tractor  factory  is  now  tak- 
ing in  its  raw  material  through  a  doorway 
of  unusual  design,  with  a  considerable 
gain  in  facility.  The  entrance,  24  ft.  high, 
is  closed  by  a  huge  lift  door  in  two  sec- 
tions, the  upper  19  and  the  lower  16  ft. 
wide.  On  the  shoulders  so  formed,  half- 
way up,  rest  the  rails  of  an  overhead 
crane,  extending  out  above  a  switch  track. 
The  lift-door  sections,  together  weighing^ 
over  a  ton,  are  so  counterbalanced  as  to 
be  operable  by  a  hand  chain  at  the  side, 
the  lower  section  lifting  twice  as  fast  as 
the  upper.  Doors  of  similar  type,  but 
without  cranes  and  all  of  uniform  12-ft. 
width,  have  been  installed  to  the  number 
of  21  in  a  large  railway  shop  in  Illinois. 
These  doors,  some  16  and  some  18  ft.  high, 
are  2%  in.  thick,  and  in  the  center  of  each 
is  a  small  wicket  door. 


Two  Sailors  from  Californii,  Tied  to  Their  Bicycle* 
by  HandcufiFs  Which  Cannot  be  Unlocked  Until  They 
Reach  New  York:    Even  the  Keyholes  are  Sealed 

the  handcuffs  were  locked  the  keys  were 
mailed  to  New  York  and  the  keyholes 
sealed ;  these  must  oe  intact  upon  arrival 
at  the  end  of  the  journey,  which  will  re- 
quire five  months.  The  idea  is  to  stimu- 
late navy  recruiting,  and  the  boys  will  re- 
enter the  service.  They  are  handcuffed  to 
eliminate  all  suspicion  of  getting  a  "lift" 
while  en  route,  from  autoists  or  on  trains. 
They  expect  to  sleep  with  their  wheels 
and  to  have  their  company  at  meals. 


Goog^ 


254 


POPULAR  MECHANICS 


JEWEL  OF  UNRIVALED  BEAUTY 
ADORNS  FIRST  LADY  OF  LAND 

The  elaborate  corsage  pin  presented  to 
Mrs.  Wilson  by  the  people  of  Paris  is 
intended  to  symbolize  the  peaceful  mis- 
sion of  the  presidential  party.  Hence  the 
most  striking  clement  of  the  design  is  the 
group  of  eight  doves  formed  of  white 
translucent  enamel,  against  a  backing  of 
burnished  gold  which  reflects  the  light 
in  a  suggestion  of  the  undulating  move- 


ments of  actual,  life.  The  faultless  little 
figures  perch  gracefully  on  interwoven, 
diamond-studded    olive    branches.  The 


This  Casket  i>  Acclaimed  by  Many  as  Even  More 
Beautiful  than  the  Jewel  Which  It  is  Intended  to  Hold. 
The  Top  and  Sides  are  Formed  of  Engraved  Glassware 

whole  piece  is  undoubtedly  beautiful  in 
design  and  execution ;  yet  many  of  the 
artist's  fellow  craftsmen  have  more  i)raisc 
for  the  case  intended  to  hold  it.  This 
box  is  built  on  a  metal  frame,  in  which 
are  set  panels  of  glassware  engraved  with 
butterflies  on  a  dainty  lacework  of  leaves 


and  branches.  These  glass  panels  are 
worth  particular  attention,  as  the  artist 
has  devoted  many  years  to  this  ancient 
craft  of  melting  and  molding  glass  into 
exquisite  designs. 

NEW  ENGINE  DRIVEN  BY  BOTH 
GASOLINE  AND  STEAM 

By  utilizing  the  heat  energy  which  or- 
dinarily goes  to  waste  in  the  exhaust  gases 
and  water  jacketing  of  a  gasoline  engine. 

a  new  British  engine  is 
reported  to  show  a  re- 
markable increase  in 
power,  accompanied  by 
an  actual  decrease  in  fuel 
consumption.  Fully  50 
per  cent  of  the  thermal 
energ>-,  ordinarily  wasted, 
is  recovered  in  this  way, 
and  used  to  produce 
steam.  Piped  to  ports  in 
the  bottom  of  the  cylin 
ders,  this  steam  is  ex- 
panded against  the  backs 
of  the  pistons,  causing  an 
o  b  y  i  o  u  s  increase  in 
power,  and  even  enabling 
the  engine  to  handle 
large  overloads  for  short 
periods.  In  a  recent  re- 
port on  the  performance  of  this  new  en- 
gine, an  expert  is  (juoted  as  saying  that  it 
is  nearly  10  per  cent  more  efticient  than 
the  famous  Diesel  engine,  now  considered 
the  best  of  the  several  internal-combus- 
tion types. 

ONE  VARIETY  OF  SUGAR  CANE 
IMMUNE  TO  TROPICAL  DISEASE 

In  response  to  a  request  from  Porto 
Rican  authorities,  a  scientist  was  recently 
dispatched  to  the  island  by  the  U.  S.  De- 
partment of  Agriculture  for  an  investiga 
tion  of  the  "mottling"  sugar-cane  disease, 
called  "mosaic,"  which  threatened  the  en- 
tire industry.  Selecting  90  varieties  of 
cane,  .the  investigator  j)lanted  them,  ex- 
posed them  equally  to  the  ravages  of  the 
disease,  and  several  months  later  studied 
results.  He  found  that,  of  the  90  varieties, 
only  one,  a  Japanese  plant  called  "kavan- 
gire,"  was  unaffected  and  apparently  im- 
mune. So  Porto  Rican  planters  are  now 
watching  with  the  keenest  interest  the  fur- 
ther experiments  with  this  variety.  If  it 
retains  its  immunity  under  test,  and 
proves  adaptable  to  local  conditions,  they 
realize  that  the  fight  against  the  dreaded 
"mosaic"  is  won. 
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FOREST  BIOLOGICAL  STATION 

MEMORIAL  TO  ROOSEVELT 

As  a  memorial  to  Theodore  Roosevelt, 
a  forest  biological  station,  devoted  mainly 
to  the  study  of  wild-animal  life,  has  been 
established  at  the  New  York  State  Col- 
lege of  Forestry,  Syracuse  University. 
This  station  is  believed  to  be  the  first  of 
its  kind  to  be  established  in  the  world.  It 
is  considered  to  be  of  great  importance  to 
foresters  and  zoologists,  though  it  is  a 
project  in  which  many  simply  interested 
in  the  conservation  of  wild  life  feel  con- 
cerned. A  better  knowledge  of  all  kinds 
of  wild  animals,  birds,  and  fish  is  neces- 
sary, according  to  authorities,  to  enable 
lawmakers  to  pass  suitable  legislation  for 
the  protection  and  conservation  of  game. 
The  idea  of  the  biological  station  re- 
ceived the  indorsement  of  the  ex-presi- 
dent before  his  death.  Funds  furnished 
by  the  state  of  New  York  will  support 
the  station,  though  it  is  expected  that 
donations  from  private  sources  also  will 
be  received. 


MOTORCYCLE-SIDECAR  TAXI 

CARRIES  TWO  PASSENGERS 

A  curious  type  of  two-passenger  taxicab 
is  being  introduced  in  England,  where  its 
relatively  low  rates  of  fare  promise  to 
bring  it  considerable  popularity.  The  cab 
itself  is  a  motorcycle  sidecar,  with  two 
separate  seats,  a  windshield,  top  and  cur- 
tains, and  easy  springs.  The  driver,  of 
course,  remains  out  in  .the  open,  at  his  post 
on  the  motorcycle. 


MILK  GOAT  EASILY  KEPT 
IN  BACK- YARD  STALL 

One  city  dweller  has  found  it  possible 
to  keep  a  milk  goat  on  his  property  by 


Wood  and  Concrete  Ar«  tbc  Mat«rialt  Used  in  the 

CoBStnjctioa  of  This  Little  Stall,  by  Meant  of  Which 
•  Milk  Goat  may  be  Kept  in  an  Odd  Corner  of 
Back  Yard  or  Basement 

constructing  a  small,  movable  stall  in 
which  the  animal  lives  comfortably  in  any 
corner  of  the  back  yard  or  basement. 
From  a  light  framework  he  suspends  a 
yoke  which  incloses  the  animal  s  neck, 
and  also  a  little  basket  manger. 


Top,  Wiadahield,  Curtaint.  and  Separate  Seats  Give  This  Motorcycle 
Taaicab  Moat  of  the  Comfort*  of  tbe  More  Familiar  Type 


GOVERNMENT  SHIPPING  BOARD 
OFFERS  VESSELS  FOR  SALE 

The  centrifugal  force  that  is  rapidly 
scattering  the  cast-off  machinery  of  war 
was  evidenced  in  the  sale, 
recently,  of  four — or,  to 
be  accurate,  three  and  a 
half — steel  vessels  by  the 
United  States  Shipping 
Hoard.  The  "Charles  R. 
Van  Hise,"  at  Buffalo: 
the  "Frontenac,"  with  its 
forward  portion  at  Erie, 
Pa.,  and  its  stern  at  Dal- 
housie,  Ontario  ;  the 
"Blue  Hill."  and  the  stern 
portion  only  of  the  "Ma- 
nola,"  at  Ogdcnshurg.  N. 
Y.,  were  all  knocked 
down  "as  is"  to  selected 
bidders.  The  bids  were 
sealed,  conditions  being 
of  the  usual  form.  The 
ships  ranged  in  size  from 
about  2,0<X)  to  over  5.(300 
approximate  gross  tons. 
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MEALS  KEPT  WARM  IN  TRANSIT 
IN  INSULATED  RACK 


CEREBRAL  CONGESTION  SEEN 
AS  CAUSE  OF  STAMMERING 


The  pleasure  of  eating  a  meal  in  one's       Stammerers    and    their    friends  alike 
hotel  room  is  usually  mixed  with  disap-     should  be  interested  in  the  conclusions  re- 
cently  announced   by  a 
psychologist,  at  the  close 

rof  a  long  scries  of  ex- 
periments on  both  nor- 
mal   £tnd    aflfccted  indi- 
viduals.   He  has  come  to 
believe  that  the  fear  of 
stammering,     just  like 
mental  shock  or  fright, 
causes  a  rush  of  blood 
and  consequent  conges- 
tion of  the  brain  areas, 
particularly  of  those  gov- 
erning  the    function  of 
speech.    He  calls  atten- 
tion   to   persons  struck 
dumb  by  intense  fright, 
and     to  inexperienced 
public  speakers  who  have 
completely  forgotten 
their  text  in  a  moment 
of  panic.     Similarly,  he 
says,    when    the  stam- 
merer attempts  to  speak, 
his  very  fear  that  he  will 
stammer  causes  cerebral  congestion,  and 
a  consequent  blurring  of  verbal  imager>'. 
For  example,  knowing  that  a  word  con- 
tains a  consonant  or  vowel  which  he  pro- 
nounces with  difficulty,  the  stammerer  be- 
gins to  fear  that  consonant  or  vowel,  the 
speech  areas  of  his  brain  become  clogged, 
and  he  pronounces  imperfectly  or  even 


Mealt  are  Rolled  from  the  Hotel  Kitchen  to  the  Guest  Room  in  the 
Insulated  Rack  beneath  This  Little  Table.  A  High  Temperature  is  Main- 
tained by  Charcoal  Bricks  Contained  in  the  Drawer  Seen  at  the  Bottom 


pointment  on  discovering,  from  the  tem- 
perature of  the  food,  that  the  waiter  has 
stopped  to  snatch  a  few  minutes'  sleep  on 
his  way  fi-om  the  kitchen.  But  now  he 
may  sleep  an  hour,  thanks  to  a  movable 
table  used  in  one  hotel.  In  the  kitchen 
the  dishes  are  placed  on  the  shelves  of 
an  asbestos-lined  compartment  under 
the  table  top.  Rolling  easily  on  its  rub- 
ber-tired wheels,  the  tablo  is  pushed  to 
the  guest's  room,  temperature  being  main- 
tained meanwhile  by  glowing  charcoal 
bricks  held  in  a  drawer  beneath. 


forgets  the  sound  he  wishes  to  articulate. 


SIDEREAL  AND  SOLAR  TIME 
ON  ONE  POCKET  CLOCK 

A  clock  with  four  dials,  yet  small 
enough  to  be  carried  in  the  pocket,  and 
reading  simultaneously  in  both  mean 
solar  and  sidereal  time,  has  been  designed 
by  a  Danish  astronomer  and  engineer. 
Two  of  the  dials  are  for  the  two  kinfls 
of  hours.  The  dial  for  minutes  has  two 
hands,  one  making  366  revolutions  while 
the  other  makes  365.  The  seconds  dial  is 
for  mean  time  only.  Either  set  of  hands 
may  be  adjusted  to  local  time  or  that  of 
any  meridian  desired.  Seamen,  astron- 
omers, and  geodetic  surveyors  will  find 
the  i<ew  timepiece  particularly  useful. 


SPRINKLER  SPRAYS  LAWN 

IN  EVEN  HALF  CIRCLE 

It  is  possible  to  spray  a  lawn  thor- 
oughly, and  still  retain  the  good  will  of 
neighbors   and  passers-by,  with  a  new 


The  New  Lawn  Sprinkler  is  Shown  in  Two  Forms. 
A  Brass  Deflector  Plate,  on  Both  Models,  Dia- 
uibutea  the  Water  Evenly  over  a  Half  Circle 
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The  Housing  Problem  Wat  a  Difficult  One  for  Mobile, 
Even  before  the  Catastrophe.  With  the  Destruc- 
tion of  SOO  Homes  It  Becomes  the  City's  One  Interest 

Sprinkler  that  distributes  the  water  evenly 
over  a  half  circle.  A  removable  brass  de- 
flector plate  controls  the  shape  of  the 
spray  by  covering  one  side  of  the  spin- 
ner, which  turns  freely  on  a  steel  ball 
against  the  end  of  a  brass  rod.  One  form 
is  made  with  an  iron  base,  another  with  a 
pointed  ground  rod.  By  means  of  a  hook 
at  the  top,  the  sprinkler  may  be  slid  along 
a  taut  wire  for  spraying  large  lawns  or 
gardens.  With  the  spinner  removed,  it 
throws  a  solid  stmm,  and  may  be  han- 
dled like  an  ordinary  hose  nozzle. 


HUNDREDS  OF  WOODEN  HOUSES 

VANISH  AS  FLAMES  ROAR 

Fire  originating  at  3:50  p.  m.  in  a  back- 
yard rubbish  heap  in  Mobile,  Ala.,  recently 
stole  along  a  board  fence,  ignited  a 
wooden  dwelling,  and  before  anyone  real- 
ized the  seriousness  of  the  situation,  had 
roared  its  way  through  the  crowded 
neighborhood.  Gathering  speed  among 
the  tindcrlikc  little  pine  cottages,  it 
iumned  street  after  street,  until  20  square 
blocks  had  been  swept  clean.  During  the 
first  hour  the  fire  department  labored  al- 
most unassisted,  as  the  males  of  the  fami- 
lies were  away  at  their  daily  work;  but  as 
the  dismayed  city  saw  the  smoke  roll 
higher  and  higher,  employes  were  released 


No  Man's  Land  Was  Never  More   Desolate  than 
These  20  Square  Blocks  in  Mobile,  Alabama.  For 
Pour  Hours  the  Blaxe  Was  Master  of  the  Town 

from  shops  ami  ofliccs,  until  20.000  men 
were  fighting  for  their  hf)mcs.  \'ct  the 
blaze  sucj)t  where  it  wouUl  until  7:30  in 
(he  evening,  wlicti  the  changing  wind  blew 
it  back  upon  itself.  Representatives  of 
relief  organizations  at  once  picked  their 
way  throut;h  the  smoldering  district,  and 
counted  200  brick  chimneys  as  the  sole  re- 
mains of  as  manv  houses. 


GUARD  ABOVE  CIRCULAR  SAW 

SAVES  WORKMAN'S  FINGERS 

If  there  is  one  thing  more  dangerous 
than  dynamite,  mill  owners  believe  that 
it  is  a  high-speed  circular  saw.  It  is  im- 
probable that  the  latter  will  ever  be  made 
completely  harmless;  but  a  step  in  the 
right  direction  is  made  by  a  new  adjust- 
able guard.  Primarily  a  cap  for  the  ex- 
posed section  of  the  whirling  blade,  it  is  so 
hung  from  a  movable  arm  that  it  may  be 
raised  or  lowered  to  barely  clear  the  lum- 


This  Circular  Saw  Has  a  Guard,  or  Cap,  Which  May 
.be  Raised  or  Lowered 

ber  being  cut.  Or  it  may  be  dropped  com- 
pletely over  the  blade  when  the  latter  is 
running  idle  on  a  direct  line  shaft. 
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VALLEY  OF  10,000  SMOKES 

BEING  STUDIED  AGAIN 

Several  expeditions  have  already  pen- 
etrated the   Valley    of    Ten  Thousand 

Smokes  on   the  Alaska  

Peninsula,  just  north  of 
Kodiak  Island.  On  their 
return,  these  parties  have 
rendered  reports  that  are 
almost  unbelievable,  al- 
though substantiated  by 
many  photographs.  Here 
elemental  nature  has  her 
workshop.  From  innu- 
merable fissures  and 
craters,  large  and  small, 
rise  jets  and  curtains  of 
charring  steam  and  odor- 
ous  gases.  Hillsides 
crumble  and  fall  with  a 
roar,  as  the  volcanic 
forces  disintegrate  the 
rocky  masses.  And  now 
the  weird  valley  is  being 
studied  again,  this  time 
by  a  group  of  specialists, 
including  a  chemist,  a  petrographer,  a 
zoologist,  and  a  motion-picture  photog- 
rapher. The  report  of  the  chemist  is 
awaited  with  particular  interest,  as  he  is 
testing  the  fissures  for  helium,  the  non- 
inftammable  gas  which  promises  to  revo- 


TRACTOR  FOR  LAWN  MOWER 
REPLACES  ONE  HORSE 

A  tiny  two-wheel  tractor  designed  for 
garden  work  has  been  found  particularly 


lutionize  the  science  of  ballooning. 


PAINTED  BACKGROUNDS  PLACED 
BEHIND  RAILROAD  SIGNALS 

Locomotive  engineers  on  a  western 
railroad  complained  that  several  sema- 
—  phore  block  sig- 
nals on  their  runs 
were  diflicult  to 
see  from  a  dis- 
tance against  the 
green  forest  back- 
ground. Others 
were  hard  to  dis- 
tinguish against 
the  blinding  light 
from  the  morning 
or  evening  sun. 
To  remedy  these 
conditions  the 
company  is  expe- 
rimenting  with 
s  q  u  a  re  .  painted 
backgrounds  for  the  signal  arms.  A  slot 
in  the  square  permits  the  arm  to  be  seen 
against  the  sun,  while  the  white  bacjc- 
ground  removes  the  confusing  dazzle. 


Thif  Little  Tractor  Runs  at         Miles  an  Hour,  and  Replaces  a  Horse 
for  Hauling  a  Gang  Mower  on  Golf  Courses.    It  is  Steered  with 
Plow-Style  Handles  and  Controlled  with  a  Single  Lever 

suitable  for  hauling  the  gang  mowers  used 
on  golf  courses.  It  takes  the  place  of  one 
horse,  and  maintains  about  the  same  speed 
— 2V2  miles  an  hour.  It  is  steered  from 
the  mower  with  a  pair  of  handles,  like  a 
plow,  and  controlled  with  one  lever.  The 
engine  is  equipped  with  a  hit-and-miss 
governor,  and  consumes  about  four  gal- 
lons of  gasoline  a  day.  Lugs  on  the  trac- 
tion wheels  prevent  damage  to  the  turf. 


BRITISH  PLAN  TO  TRANSFORM 

HISTORIC  WESTMINSTER 

Prominent  citizens  of  London  are 
planning  to  rebuild  the  district  around 
Westniiiister  Abbey  as  a  memorial  to 
those  who  distinguished  themselves  in  the 
world  war.  The  improvements  include 
the  construction  of  a  great  avenue.  120 
ft.  wide,  and  a  new  Lambeth  bridge.  The 
design  for  the  bridge  will  be  chosen  from 
plans  submitted  by  architects  from  all 
over  the  world.  .Splendid  buildings  are 
projected  for  the  University  of  London, 
for  a  Shakespearean  theater,  and  for  arts 
and  science  exhibits.  The  new  avenue 
will  contain  groups  of  statuary  commem- 
orating the  heroic  deeds  of  the  British, 
Canadian.  .\ew  Zealand,  and  Australian 
forces,  as  well  as  those  of  Britain's  allies. 
It  is  intendcfl  to  make  this  the  finest  and 
most  impressive  monumental  avenue  in 
the  British  empire. 
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Circulating  Grocery  Store  Which  Makes  the  Rounds  of  Its  Customers  on  a  Fixed  Time  Schedule:  The 
Patrons  Bring  Baskets  and  Help  Themselves,  Sometimes  Riding  a  Short  Distance  While  Making 
Their  Selection,  and  Paying  the  Dnver,  Who  Stays  at  the  Wheel,  Just  as  They  Leave 


CUTTING  OF  BOARD  WALK  SAVES 

IT  FROM  DASHING  WAVES 

When  the  dashing  of  the  breakers  at 
Brighton  Beach,  N.  J.,  had  threatened  to 
undermine  the  board  walk  and  carry  it 
away  into  the  Atlantic,  the  local  author- 
ities adopted  the  plan  of  cutting  open 


STORE  CALLS  ON  CUSTOMERS 

WITH  LINE  OF  GROCERIES 

There  seems  to  be  no  end  to  the  sur- 
prising things  enterprising  persons  put 
into  motor-truck  bodies  nowadays.  A 
man  in  Dallas.  Tex.,  has  a  whole  grocery 
store  mounted  on  rubber  tires,  and  takes 
a  comj)lete  stock  of  household  supplies 
to  the  very  doors  of  his  customers.  The 
traveling  emporium  is  of  the  self-help  va- 
riety; the  proprietor-driver  remains  at  the 
wheel  of  his  craft,  his  patrons  making 
their  own  selections  and  deliveries.  A 
fixed  time  schedule  is  observed,  and  the 
customer  whose  purchases  are  not  com- 
pleted when  time  is  up.  gets  a  short  ride 
to  the  next  stop.  The  pecuniary  arrange- 
ment is  "pay  as  you  leave." 


This  Broad  Board  Walk  on  a  New  Jersey  Beach  was 
Cut  Open  in  Many  Places  to  Lessen  the  Force  of 
the  Breakers 

Spaces  in  the  walk  at  dangerous  points. 
This  allowed  the  waters  to  escape  easily 
without  doing  serious  damage. 


C  Canada  shares  Denmark's  interest  in 
the  discovery  of  rich  coal  deposits  in 
Greenland. 


WARNING  TO  AIRMEN  PROPOSED 

FOR  TELEGRAPH  POLES 

Airplanes  have  come  to  grief  again  and 
again,  on  approaching  the  ground,  due  to 
the  relative  invisibility  of  telephone  and 
telegraph  wires.  Even  at  low  altitudes 
the  wires  can  sometimes  be  seen  only 
with  the  greatest  difficulty,  because  of  fog, 
dusk,  or  a  confusing  background.    So  it 
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has  been  suggested  that  the  top  of  each 
pole  carry  a  large  plate  marked  with  a  con- 
spicuous warning  signal,  such  as  a  com- 
bination of  the  Red  Cross  with  the  zigzag 
high-tension  symbol.  Such  markings 
would  make  it  easier  for  an  airman  to 
make  his  way  across  unfamliar  country. 


TURNS,  STOPS,  REVERSES  SHIP 
WITH  PECULIAR  RUDDER 

While  American  experiments  with  re- 
versing boat  rudders  developed  the  type 
described  in  Popular  Mechanics  last  Octo- 
ber, an  English  device  for  the  same  pur- 
pose successfully  met  the  tests  of  the 
British  Admiralty  and  is  now  disclosed. 
Its  form  is  two  triangular  sections  of  a 
hollow  cylinder,  normally  inclosing  the 
propeller,  but  so  attached  to  the  tiller 
that  they  turn  together  or  separately. 
Bringing  the  rear  edges  nearly  together 
stops  the  boat,  and  wholly  closing  them 
reverses  it.  Either  in  this  position,  or 
with  sides  parallel  for 
full  speed  ahead,  it 
steers  like  an  ordinary 
rudder.  Intermediate 
positions  give  a  variety 
of  movements,  closely 
controlled.  No  reversing 
gear  is  needed. 
I 


BASKET  MADE  OF  COW'S  UDDER 
BY  INDIANS  OF  CHILE 

The  Araucanian  Indians  of  Chile  make 
a  handy  basket  of  the  cow's  udder.  The 
Hesh  is  first  carefully  removed  from  the 
skin  and  a  hoop 
inserted  through 
slits  around  the 
top.  The  skin  is 
then  packed  full 
of  dry  peas,  mold- 
ed to  the  desired 
shape,  and  left  to 
<lry.  The  peas  ab- 
sorb the  moisture 
and  swell,  stretch- 
ing  the  skin, 
which  is  emptied 

when  sufficiently     

dry  to  retain  its 

form.  It  is  next  packed  with  wood  ashes, 
and  after  a  few  days  is  dry  and  hard.  .V 
string  for  a  handle  completes  the  basket, 
which  is  useful  for  carrying  eggs. 


RUOOCR  IN 
PtWSPtCTivC. 


f  ULL  BOttO  AMEAO     HALF  SPEJCD  AHCAO  8TATI0MARV 


The  Diagrams  Illustrate  the 
Relative  Positions  of  the  Cylin- 
drical Blades  for  Executing  Var- 
ious Maneuvers,  and  the  Arrows 
Indicate  the  Direction  of  the 
Water  Currents  in  Each  Position 


rui.1.  8PeCO        FULL  SPCtO  AHCAO       RtVOLVlNO  SHIP 
ASTERN  TO  POBT  (OR  BTARBOAHD)  without 

^  '  PPOORESSION 


e  Sensitive 
Rudders  arc  Some' 
times  Controlled 
with  a  Tiller,  as  Shown 
Here.  At  the  Left,  the 
Propeller  would  Force 
the  Water  against  the 
Closed  Plates.  Pushing 
the  Boat  Backward. 
With    the    Tiller  De 

P 
th 
T 

Propeller  Stream 
Permitting  For 
ward  Motion 


Till!    inc      1  liter      i^c-  i 

ressed,  as  at  the  Right,  I 
he  Curved  Plates  are,  I 
Purned  Parallel  to  tliejjr\ 


Two  of  the  British  Navy's  20. Foot  Motorboafs  are  Shown 
Equipped  with  the  New  Rudders.    Acting  as  Brakes.  These 
Rudders  Quickly  Rub  a  Ship  of  Its  Speed  and  should  Con- 
sequently Prove  Valuable  in  Preventing  Collisions 


m  eouirrttT  or  thi  hotcm  mi*  mo  aoroa  boat,  lomoo* 
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STEVE  BRODIE"  AIRPLANE  LANDINGS 

By  JOHN  EDWIN  HOGG 


THERE  is  a  pigeonhole  in  the  desk  of 
every  commanding  officer  at  all  the 
nation's  big  aviation  fields  labeled  "Steve 


have  all  read  of  a  good  many  landings  in 
the  daily  press  reports  that  were  not  Steve 
Brodics.    S'lch  landings  are  usually  dis- 

 ^  missed  with  one  or  two 

lines,  stating  the  airman's 
name  under  a  headline 
that  tells  the  whole  tragic 
story.  But  Steve  Brodic 
landings  are  different. 
They  are  usually  spec- 
tacular in  the  extreme, 
while  others  have  been 
weird,  or  even  ridiculous. 

T  h  e  greatest  number 
of  Steve  Brodie  landings 
occurred  in  this  country 
during  the  feverish  days 
after  t  h  e  United  States 
had  entered  the  war,  at 
which  time  both  the  army 
and  navy  were  bending 
every  possible  effort  to 
I)roduce  aerial  fighting 
men    from  ca- 

  dets  who  a  few 

weeks  before 
did  not  know  a 
joystick  from 
an  aileron.  In 
those  dark  days 
there  were  nu- 
merous Steve 
Brodic  land- 
i  n  g  s  resulting 
from  cadet 
fliers  running 
into  each  other 
in  mid-air.  One 
machine  might 
lose  its  tail, 


This  Machine  Fell 
Outof  ContrQl,  from 
a  Height  of  7.000 
Feet;  Casualties. 
None 

Bro<lie  T.and- 
ings.  Reports 
to  Was  h  i  n  g  - 
ton."    In  t  h  e 
air-service  ver- 
nacular a  Steve 
Brodie  landing 
is  one  of  t  h  e 
same  general 
type  as  w  a  s 
made  by  that 
gentleman 
when  he  at- 
tained  w  «)  r  1  (1 
fame  by  jump- 
ing   otT    the  P.rooklyn 
Bridge-  and  splashing  into 
the    I-iast    River.  Steve 
I'.rfulie  not  only  made  the 
spectacular  jump,  but  he 
"got  away  with  it."  So 
that  is  what  is  meant  by 
a    Steve    I'rodie  landing 
by  ati  airplane. 

There  is  not  an  avia- 
tion field  in  ilu>  country 
thai  has  not  had  a  cer- 
tain    number     of     Steve      During  a  Crosa-Country  Flisht,  the  Cadet  at  the  ControU  of  This  Biplane 
_  1  •      1       I-  Decided  to  Stop  for  Tea  at  the  Little  Roadside  Inn.    He  Stopped,  but  oo 

ro  U  I  e   landings.     We      the  Roof,  and  Not  OD  a  Near-By  Field  ai  He  Intended;  Caiualtiea,  None 


The  Student  Who 
Made  This  Landinc 
Isn't  Very  Proud  of 
It.  He  Found  That  He 
Wat  Afraid  to  Land 
His  Machine:  So  He  Flew  Around  and 
Around  Until  His  Gasoline  Tank  Ran 
Dry,  When  He   Landed  as  Beat  He 
Could ;  CaBualties,  None 


Google 


The  Unusual  Landing  Pictured  tt  the  Center  of  the  Opposite  Page  ia  Here  Shown  frona  Another  Viewpoint. 
A  Timid  Novice  Forgot  How  to  Make  a  Good  Landing,  but  He  Succeeded  in  Making  a  Remarkable  One. 
He  should  Have  Great  Respect  for  the  Providence  Which  Watches  over  Beginners  id  All  Professions 


and  the  other  a  portion  of  one 
wing.  Then  there  would  likely 
be  two  Steve  Brodie  landings. 
Of  course,  a  certain  number  of 
these  accidents  were  traced  to 
unavoidable  causes,  such  as 
defects  in  the  machines,  mo- 
tors stopping  over  country 
where  safe  landing  was  impos- 
sible, averse  weather  condi- 
tions, and  other  things.  The 
best  feature  of  such  landings, 
however,  was  that  with  each 
one  something  was  learned  to 
advance  man's  conquest  of 
gravity,  until  the  number  of 
Steve  Brodie  landings  are  far 
less  numerous  today  than  they 


Landirg  This  Pur- 
suit Plane  for  the 
First  Time,  the 
Cadet  Overran 
the   Field  and 
Stood  on  His 
Nose    in  the 
Hummocky 
Expanse 
Beyond  ; 
Casualties, 
None 


were  a  few  months  ago.  in 
spite  of  the  steady  growth  in 
aeronautical  activities. 


*CFor  the  blind  people  of 
Great  Britain  a  geographic 
and  industrial  atlas  of  the 
Isles  has  been  prepared.  More 
than  20  maps  are  included  in 
the  222  pages  of  the  volume, 
each  map  embossed  for  study 
with  the  finger  tips.  Every 
detail  on  the  map  bears  an 
identification  number  the  in- 
terpretation of  which  is  given 
by  a  key  on  the  page  facing 
the  map. 


The  Engine  in  This  Biplane  Stopped  at  2,000  Feet,  over  Wooded.  Hilly  Country.  A  Tiny  Pasture  Was  the 
Only  Possible  Landing  Field.  By  Squeezing  the  Last  Bit  of  Glide  Out  of  His  Machine,  the  Cadet  Reached 
the  Pasture — to  Discover  a  Herd  of  Cows  There  before  H  im.    Powerless  to  Rise  A^aiii,  He  Landed  on  the 

Brush-Covered  Hillside;  Casualties,  None 
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AIRPLANE  PARACHUTE  CARRIED 
IN  POCKET  UNDER  FUSELAGE 

In  its  search  for  a  parachute  arrange- 
ment which  will  satisfy  every  requirement 
of  safety  and  convenience,  the,  air-service 


When  the  Airman  Makes  Hia  Leap  for  Safety  the 
Rope  from  His  Body  Harness  Jerks  the  Parachute 
from  Its  Canvas  Pocket  beneath  the  Fuselage 

authorities  have  lately  experimented  with 
a  parachute  contained  in  a  canvas  pocket 
beneath  the  fuselage.  An  amusing  proof  of 
its  reliability  was  furnished  at  an  aviation 
camp  several  weeks  ago,  when  a  young 
war  veteran  put  the  apparatus  to  the  test. 
A  crowd  of  civilian  spectators  saw  him 
leap  from  the  plane  at  an  altitude  of  3.300 
ft.  Everything  seemed  to  work  with  pre- 
cision, yet  when  they  saw  him  wave  his 
arms  about  while  still  2,0(K1  ft.  overhead, 
they  gasped.  Surely  something  must  be 
wrong.  In  the  crowd  were  soldiers,  how- 
ever, who  chuckled  to  see  their  cool- 
headed  comrade  signaling  by  arm  move- 
ments to  friends  on  the  ground. 


CANADIAN  CHEMISTS  FORM 
NATIONAL  INSTITUTE 

Chemists  from  every  corner  of  the 
Dominion  of  Canada  recently  assembled 
in  Montreal,  and  during  a  two  days'  ses- 
sion organized  the  new  Canadian  Insti- 
tute of  Chemistry.  The  new  body  is 
modeled  after  a  similar  institution  in 
Cireat  Britain,  and  will  likewise  have  "fel- 
lows" and  "associates"  who  will  append 
to  their  names  the  letters  "F.  C.  I.  C." 


and  "A.  C.  I.  C,"  respectively.  The  in- 
stitute will  also  maintain  a  central  head- 
quarters where  a  member  may  consult  a 
well-stocked  chemical  library,  or  learn 
from  the  official  bureau  the  names  of 
other  chemists  who  may  be  able  to  help 
him  in  his  work.  In  a  general  way,  the 
institute  hopes  to  raise  the  professions  of 
chemistry  and  chemical  engineering  to 
equal  rank  with  the  other  learned  pro- 
fessions. 


AUTO  SERVICE  BETWEEN  THREE 
GREAT  NATIONAL  PARKS 

Yellowstone,  Glacier,  and  Rocky  Moun- 
tain national  parks  are  to  be  linked  to- 
gether, and  to  Denver,  this  season  by  an 
auto  service  established  by  the  Depart- 
ment of  the  Interior.  New  seven  and 
ten-passenger  cars  will  travel  a  route 
through  Boulder  and  Loveland,  Col.; 
Cheyenne,  Douglas,  Caspar,  Thermopolis, 
and  Cody,  Wyo. ;  and  Livingston,  Boze- 
man.  Boulder,  Townsend,  Helena,  and 
Chouteau,  Mont.  Road  improvements 
contemplated  for  next  season  will  add 
other  cities  to  the  itinerary,  and  probably 
other  national  parks  to  the  system  served. 
It  is  the  plan  of  the  department's  Na- 
tional Park  Service  to  encourage  Ameri- 
can resort  touring. 


FLOWERS  MADE  OF  FEATHERS 
APPEAR  REAL 

Using  feathers  as  material,  an  elderly 
French  woman  of  New  Orleans  makes 

artificial  flowers 
appear  so  real 
that  they  deceive 
the  beholder  at  a 
short  distance, 
however  familiar 
he  may  be  with 
the  forms  and 
colors  of  nature's 
varieties.  A  re- 
markable example 
of  her  work  is  a 
bouquet  contain- 
ing a  brown-eyed 
Susan,  a  nastur- 
tium, tea  roses, 
wild  roses,  and 
others.  For  some 
shades  of  color 
she  uses  dyes  in  order  to  produce  the 
natural  appearance  of  petal  or  leaf,  but 
most  of  the  feathers  are  in  their  original 
hues. 
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:0»>MMT,  HlTIMtTlOMOl.  rilH  UKVICt. 

POWERFUL  PORTABLE  ARC  LAMP  FOR  MOTION-PICTURE  WORK 

'pHIS  photOErapher's  arc  ia  ao  light  and  compact  that  the  man  on  the  right  haa  no  trouble  carrying  two 
of  them.  In  the  view  at  the  left  the  apun.glasa  diffusing  icreen  ia  raiaed  to  reveal  the  twin  arc,  of  mag- 
ncaia-cored  carbona.  In  the  next  view  the  back  is  open,  exposing  the  automatic-feed  solenoid  in  the  center, 
and  the  two  rheostat  coils  at  the  sidea.  Set  up  On  its  folding  tripod,  it  ia  ready  for  work  in  the  third  picture. 
Motion-picture  men  find  it  powerful  enough  for  their  work. 


CAMELS  CARRY  FOOD  TO  MEN  ON  INFLUENZA  PATROL 


Along  the  westernmost  section  of  the 
750-mile  boundary  between  Queensland 

and  New  South  Wales,  ;  

Australia,  stretch  esa 
high  wire  fence.  For  150 
miles  it  runs  across 
parched  desert  plains, 
along  stony  ridges,  and 
over  bleak  sand  hills.  It 
was  originally  erected  to 
prevent  migrations  of 
rabbits  into  Queensland, 


and  was  later  made  higher  to  keep  wild 
dogs  out   of   New   South   Wales.  But 


Another  View  of  the  Camel  Train  Which  Carries  Rations  to  the 
Guards  on  the  Desert  Boundary  Line:  Prom  Headquarters  to  the 
Farther  End  of  the  Fence  Is  a  Little  Less  than  ZOO  Miles 


This  Camel  Train  Carries  Men  and 
Supplies  over  the  Parched  Plains  to  the 
Lonely  Sentry  Posts  along  the  West- 
ernmost Section  of  the  Boundary  Line 


l.'ilcly  the  fence  has  done  extra 
duty  in  helj>ing  the  patrol  po- 
lice in  their  efforts  to  stop  the 
spread  of  the  dreaded  "flu,"  by 
preventing  unnecessary  travel 
across  the  border.  The  patrol 
work,  which  consists  chiefly  in 
guarding  the  various  gates,' has 
been  accomplished  tlespilc-the 
sizzling  heat  and  the  almost 
complete  absence  of  natural 
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nourishment  for  man  and  beast.  The  po- 
lice on  the  south  side  of  the  fence  are 
forced  to  carry  supplies  for  40  miles, 
while  the  patrolmen  on  the  Queensland 
side  are  separated  from  their  base  by  so 
many  miles  of  waterless  desert  that  sup- 
plies have  to  be  forwarded  to  them  on 
camelback.  The  camel-transport  service 
is  maintained  on  a  schedule  that  calls  for 
travel  of  20  to  50  miles  a  day.  In  addition 
to  this  service,  camels  are  also  used  to 
carry  the  police  to  and  from  their  posts. 


TWO  SHIPWAYS  SERVED  BY  ONE 
HAMMERHEAD  CRANE 

One  Great  Lakes  shipyard  has  placed 
its  10-ton  hammerhead  crane  so  advan- 
tageously that  it  can  assist  in  the  con- 


r 


This  Ten>Ton  Hammerhead  Crane  is  CentraUy  Placed 
between  Two  Shipways  So  That  It  can  Serve  Both 
Equally  Well.    Its  Great  Radius  of  Action  Enables 
It  to  Reach  Almost  Any  Part  of  the  Two  Jobs 


struction  of  two  ships  from  a  sinjjlc  track. 
This  economy  of  space  and  operation  is 
seci'.red  by  placing:  the  track  for  the  p^reat 
crane  midway  between  the  two  shipways. 
As  the  crane  has  an  elTcclivo  ratlins  of  '^5 
ft.,  it  can  thus  serve  practically  every 
point  in  either  shipway.  Within  a  radius 
of  50  ft.,  it  can  lift  a  load  of  10  tons,  and 
a^  the  tip,  a  load  of  five  tons. 


DANGEROUS  OCEAN  CURRENTS 
SPOTTED  BY  CHEMICAL  TEST 

The  old  "sea  dog"  will  be  horrified  to 
learn  that,  as  a  result  of  an  expedition  into 
the  tropical  Pacific,  the  chemist's  test  tube 
may  take  its  place  with  the  sounding  line 
as  a  navigating  instrument.  Traveling 
through  the  reef-strewn  waters  between 
Hawaii  and  Australia,  the  scientists  made 
chemical  tests  of  the  dangerous  easterly 
currents  which  "buck"  the  prevailing 
westerly  drift,  often  forcing  vessels  off 
their  course  in  the  night  to  run  the  risk 
of  destruction  on  some  low-lying  island. 
In  every  case  the  use  of  a  chemical  indi- 
cator showed  the  water  in  these  counter- 
currents  to  be  relatively  acid,  while  ordi- 
nary tropical  currents  are  more  or  less 
alkaline. 


AIRPLANE  TO  UNITE  ISOLATED 

TOWNS  OF  INTERIOR  PERU 

The  Peruvian  government  has  decided 
to  bind  more  closely  together  the  scat- 
tered communities  on  the  eastern  slopes 
of  the  Andes  by  means  of  regular  airplane 
service,  handling  mail,  passengers,  and 
freight.  It  is  possible  that  the  first  route 
will  extend  from  the  city  of  Huanuco, 
high  in  the  Andes,  northward  along  a 
branch  of  the  upper  Amazon,  then  east- 
ward over  passes  in  the  high  mountain 
ranges,  to  Iquitos,  500  miles  away.  Iquitos 
is  2,653  miles  from  the  mouth  of  the  Ama- 
zon River,  yet  is  touched  by  many  foreign 
ocean-going  vessels,  making  it  the  center 
of  the  Peruvian  river-transportation 
system. 


PRIZES  OFFERED  FOR  EMBLEM 
FOR  AMERICAN  LEGION 

The  American  Legion  wants  an  official 
emblem,  suitable  for  wear  on  a  coat  lapel, 
and  is  ofTcritig  prizes  of  $50,  $25,  $15,  and 
$10  for  the  four  most  acceptable  designs 
submitted  before  August  1.  The  emblem 
must  be  simple  and  capable  of  construc- 
tion without  the  use  of  enamel,  and  the 
contest  is  open  to  everybody.  Charles 
Parsons.  663  Downington  Avenue.  Salt 
Lake  City,  is  secretary  of  the  Emblem 
Committee. 


C Iceland's  traditional  isolation  has  van- 
ished with  the  erection  of  a  wireless  sta- 
tion which  now  receives  daily  press  bulle- 
tins from  Scandinavia,  England,  France, 
and  Germany. 
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Thi«  Dead  While  wit  Waaherl   Up   on  a  Florida 
Beach.    It  Was  of  an  Arctic  Species  and  had 
Probably  Met  Death  in  CoUision  with  o  Ship 

FORTY-SEVEN-FOOT  WHALE 
FOUND  ON  PABLO  BEACH 

Recently  a  workm.m  at  Pablo  Reach, 
Fla.,  found  a  whale  measuring  47  ft.  3  in. 
in  length.  The  monster  had  been  washetl 
ashore  and  was  dead,  wounds  indicating 
a  ship  had  struck  it,  or  that  it  had  been 
attacked  by  sharks.  It  is  said  that  it  was 
of  the  arctic  or  Greenland  variety  of 
whale,  which  when  full-grown  attains  a 
length  of  45  to  50  ft.  Since  these  whales 
seldom  venture  beyond  the  southern  limit 
of  drift  ice,  it  probably  met  with  death  in 
northern  waters. 


RAISE  SUNKEN  DREDGE  BOAT 

WITH  COMMON  JACKS 

A  dredger  grown  old  in  its  service  along 
westefn  waterways  suddenly  gave  up  the 
job  one  day  and  sank  in  35  ft.  of  water. 
It  was  not  much  of  a  loss,  as  a  boat,  but 


An  Extensive  Wall  of  Canvas  waa  Erected  to  Screen 
the  Big  Carcass  from  the  Public  Eye  during 
Preparations  for  Interment 

its  equipment  was  worth  $75,000,  and  the 
hull  obstructed  the  channel.  Skillful 
divers  managed  to  loosen  the  bolts  of  the 
engine  and  the  70-ton  boiler,  and  a  derrick 
on  shore  salvaged  them.  Raising  the  hull 
was  a  more  difficult  task.  Heavy  chains 
were  worked  under  it  and  their  ends 
brought  up  to  two  barges  moored  along- 
side. Huge  beams,  to  which  the  chains 
were  attached,  were  then  gradually  raised 
by  means  of  house  movers'  jacks,  which 
were  readjusted  after  each  foot  or  so  of 
lift.    The  job  was  finished  in  20  days. 


The  Method  of  Salvaging  the  Old  Dredge  is  Shown  at  the  Left:  Heavy  Chaina,  Passed  under  the  Hull  by 
Divers,  were  Secured  to  Beams  on  Barges  at  Either  Side.    The  Beams  were  Then  Raised  with  House 
Movers'  Jacks.   The  Equipment  at  the  Right  was  First  Removed  by  a  Derrick  on  the  Shore 
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SMALL  ICE  SHEDS  MAKE 
DELIVERY  ECONOMICAL 

Small  wooden  buildings  whose  interiors 
are  fitted  as  refrigerating  rooms  are  sta- 
tioned at  intervals  throughout  the  resi- 


This  It  One  of  a  Series  of  Refrigerated  Sheds  Which 
are  Scattered  through  the  Heart  of  a  Cahfornian 
City  and  from  Which  Local  Ice  Wagons  are  Loaded. 
Each  Station  Has  a  Capacity  of  Several  Thousand 

Pounds 

dence  district  of  a  western  city.  These  are 
supplied  from  big  trucks  which  deposit 
several  thousand  pounds  at  a  time.  The 
local  wagons,  in  turn,  are  filled  from 
these  stations. 


DRAWBRIDGE  ACROSS  TRACK 

SAVES  VALUABLE  TIME 

A  drawbridge  several  miles  from  naviga- 
ble water  may  seem  entirely  uncalled  for, 
but  such  a  bridge  is  used  in  connection 
with  a  southern  California  warehouse.  A 
spur  railroad  track  runs  down  the  center 


The  Drawbridge  Connects  Two  Elevated  Loading 
Platforms  of  a  California  Warehouse  and  is  Lifted 
to  Permit  Use  of  the  Spur  Track  Which  It  Spans 


of  the  warehouse  yard,  and  to  save  time 
in  unloading,  platforms  level  with  the  car 
floor  were  built  on  each  side  of  the  track. 
Whenever  it  was  desired  to  get  a  truck 
from  one  platform  to  another,  it  was  nec- 
essary for  it  to  go  down  off  the  platform, 
drive  round  the  block,  and  go  up  the  in- 
cline to  the  other.  This  took  10  or  15 
minutes  of  valuable  time.  The  difficulty 
was  eliminated  by  constructing  several 
small  drawbridges  over  the  track.  When 
it  is  desired  to  move  the  train  these  arc 
simply  lifted  up. 


WOODEN  PAVING  BLOCKS  BULGE 

IN  TORRENTIAL  RAINSTORM 

A  rainstorm  of  an  intensity  seldom  seen 
outside  the  tropics  visited  Pensacola,  Fla., 
not  long  ago.  Little  or  no  damage  was 
done  by  the  accompanying  wind  or  light- 
ning, but  the  volume  of  water  dropped 
upon  the  city  was  so  tremendous  that  gar- 


The  Swelling  and  Disruption  of  the  Wooden-Block 
Pavement  Was  the  Most  Curious  Damage  Done  by 
the  Great    Rainstorm  Which   Recently  Fell  upon 
Pensacola.  Florida 


dens  were  washed  away,  sand  and  clay- 
surfaced  roads  ruined,  and  railroad  tracks 
inundated.  The  city  engineer  took  most 
interest,  however,  in  the  misbehavior  of 
the  wooden-block  pavement.  Ever>'wherc 
it  expanded,  bulged,  and  fell  back  in  a 
hopeless  jumble,  menacing  traffic  and 
throwing  street-car  tracks  out  of  aline- 
ment. 


PICKLED  SEAWEED  LATEST 
OF  TABLE  RELISHES 

Seaweed,  at  least  in  some  of  its  various 
forms,  is  not  only  edible  but  declared  to 
be  really  delicious  when  properly  pickled. 
A  scientist  in  the  government  service  in 
California  has  developed  a  process  for 
l)icklitig  the  kelp  of  the  Pacific  coast,  and 
Los  Angeles  stores  are  already  offering  it, 
put  up  in  bottles. 
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SEVEN -ROOM  TENT  HOME  FOR  MOTORISTS 


The  Owner  ha*  Lifted  a 
Corner  of  the  Tent  Home, 
Disclosing  a  Bedroom 

The  up-to-date 
cross-country  mo- 
torist may  n  o  w 
equip  himself  with 
a  most  elaborat'- 
roadside  home. 
Weigrhinp  complete 
only  124  lb.,  the  en- 
tire equipment  may 
be  lashed  to  the  runninp  board;  yet.  when 
erected,  it  will  furnish  four  bedrooms,  a 
7  by  11-foot  dining  room,  with  a  similar 
room  for  general  purposes,  and  a  20  by 
6%-foot  garage.    Screened  windows  with 


Hade  of  the  Lightest  Ad'aterials,  the  Tent  Weighs 
Only  124  Pounds,  and  may  be  Collapsed  to  Small 
Compass  and  Lashed  to  the  Running  Board 


The  Garage  of  the  Tent 

Home  will  Conveniently 
Shelter  a  Touring  Car 

storm  flajis  keep  out 
mosquitoes  and  bad 
weather.  .Another 
feature  which  rec- 
ommends this  new 
accessory  is  the 
fact  that  the  tent  is 
not  dependent  on 
the  auto  for  sup- 
port. Hence  the  family  may  take  an  eve- 
ning ride  to  the  local  movies,  or  other 
trip,  after  the  labor  of  pitching  tent  and 
cooking  supper.  The  garage  will  shelter 
one  large  seven-passenger  car. 


MOTOR-TRUCK  TRAIN  CARRIES  FIFTEEN  TONS 


In  Texas  a  cattle  train  consisting  of  a 
two-ton  motor  truck  and  five  trailers  has 
been  used  in  transporting  70  head  of 
sheep  and  17  head  of  steers  from  Farm- 
ersville  to  Fort  Worth,  a  distance  of  90 


miles.  Twenty-two  miles  of  the  road  was 
traveled  through  heavy  mud.  The  net 
weight  of  the  animals  making  up  the 
cargo  was  29.500  lb.,  and  the  motor  train 
was  about  100  feet  long. 


This  Auto-Truck  Train  Made  a  Recent  Trip  over  a  Texas  Roadway.   Seventy  Sheep  and  17  Steeri  Burdened 
the  Two-Ton  Truck  and  the  Five  Trailers,  but  the  Journey  was  Made  with  Gratifying  Ease 
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LARGEST  DOUBLE-ACTING  STEAM 
FORGE  HAMMER  IN  U.  S. 

The  largest  double-acting  steam  forge 
hammer  ever  built  in  the  United  States  is  a 
40-ton,  double-frame,  having  a  cylinder  of 


This  Massive  Forge  Hammer  Weight  600  Tont  and 

can  Deliver  a  Blow  of  8,000  Tont.    Dismounted  at 
the  Factory,  It  was  Shipped  to  the  Purchater  on  14 
Railroad  Cars 


40-in.  bore  and  a  96-in.  stroke.  The  main 
pipe  is  10  in.,  the  exhaust  14  in.,  and  the 
large  piston  rod  15  in.  in  diameter.  The 
ram  is  51  in.  wide.  66  in.  front  to  back, 
and  72  in.  high,  and  is  notched  to  handle 
a  steel  die,  72  in.  long,  41  in.  wide,  and 
28  in.  high.  The  die  weighs  approximate- 
ly 10  tons,  c-nd  the  total  weight  of  the 
falling  parts  is  80,000  lb.  The  hammer  was 
built  for  use  with  100  to  150-lb.  pressure 
to  the  square  inch,  and  with  full  pressure 
can  deliver  a  blow  of  8.000  tons.  The  total 
weight  of  the  hammer  is  600  tons,  and  it 
required  14  railroad  cars  to  move  it  in 
sections  when  shipped. 


SERBIAN  CANAL  TO  CONNECT 
DANUBE  WITH  .ffiGEAN  SEA 

To  give  the  Serbian  hinterland  direct 
connection  with  the  TEgean  Sea,  Greater 
Serbia  is  about  to  construct  a  375-milc 
waterway  from  the  Au>;trian  village  of 
Kevevara.  on  the  Danube  opposite  the 
mouth  of  the  Morava  River,  to  Salon iki. 
Following  the  course  of  the  Morava  into 

i 


the  mountains,  the  route  then  crosses  by 
canal  to  the  headwaters  of  the  Vardar 
River.  It  follows  this  stream  to  a  point 
near  the  mouth,  whence  a  short  canal 
takes  it  into  Saloniki.  The  rise  from  the 
Danube  to  the  top  of  the  divide  is  nearly 
1,000  ft.,  and  the  drop  from  the  other  side 
to  Saloniki  about  the  same,  making  neces- 
sary at  least  65  locks.  It  is  estimated  that 
l.OOO-ton  barges  will  require  eight  days 
to  travel  the  full  length.  The  cost  of  the 
entire  undertaking  is  expected  to  exceed 
80  million  dollars. 


BENT  STEEL  FLAGPOLE  CUT 
OFF  AND  SPLICED 

Patriotic  citizens  of  Battle  Creek,  Mich., 
celebrated  the  first  Liberty  loan  by  erect- 
ing a  steel  flagpole,  123  ft.  high.  Last 
Thanksgiving  Day  a  strong  windstorm 
bent  the  pole  to  an  angle  of  45°,  44  ft. 
from  the  top.  The  local  steeple  jack  was 
employed  to  cut  off  the  44  ft.,  and  from 
this  piece  he  cut  8  ft.  more  to  remove  the 
bent  portion,  leaving  36,  with  which  he 
made  a  5-ft.  splice  onto  the  lower  sec- 
tion, so  that  the  pole  now  stands  110  ft. 
above  the  ground.  The  ball  originally 
carried  on  the  top  of  the  pole  was  Z  ft.  in 
diameter,  but  it  has  been  replaced  by  one 
only  1  ft.  in  diameter.  To  place  the  new 
ball  the  steeple  jack  made  a  special  trip 
to  the  top.  and  painted  the  pole  as  he 
slowly  descended  to  the  ground. 


The  Steeple  Jack  is  Shown,  on  the  Right,  at  Work  on 
the  New  Ball.    During  the  Descent  from  His  Hair- 
Raising  Position   He   Painted  the  Long   Pole,  as 
Pictured  at  the  Left 


Google 


MILITARY  OFFENDERS  CAGED  IN  ANCIENT  FORTRESS 


Thi*  Is  the  Circular  Courtyard  of 
Caatle  William,  Showing  How  the 
Three  Tiera  of  Gun  Casemates  have 
been  Transformed  into  Cells  for  Of- 
fenders against  the  Army  Law.  Con- 
stant Watch  is  Kept  from  the  Tower 


 *    Castle  William,  the  Antiquated,  Caaemated 

Fortress   Which  has   Guarded   New  York 
[arbor  for  More  than  a  Hundred  Years 


I  Fo 


StormyDiscussionof  the  Alleged 
Injustice  of  the  Army  Court- 
Martial  Syitem  Lends  Particular 
Interest  to  This  Picture  of  the 
Noonday  "Check  Roll  Call"  at 
Castle  William.  Many  of  These 
Priaonera  have  Just  Returned 
from  France;  Others  have  Of- 
fended in  the  United  States.  All 
of  Them  have  been  Granted  a 
^^J'earinif  by  the  Commanding 
Officer.  Who  has  Often  been 
Able  to  Reduce  Their  Sentences 
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FISHERMEN  GET  GIANT  "CATS"  BY  WHALING  METHODS 


A  cottple  of  market  fishermen  of  south- 
eastern  Kansas  are  catching  big  river 


"cats"  with  tackle  that  somewhat  resem- 
bles an  old  whale  fisher's  equipment, 
except  that  enormous 
barbed  hooks  take  the 
place  of  harpoons.  Each 
hook  has  a  socket  in- 
stead of  the  usual  eye, 
and  is  held  by  friction  on 
the  end  of  a  long  pole,  to 
which  it  is  also  fastened 
I)y  two  feet  of  stout  cord. 
Familiar  with  the  habits 
of  the  giant  catfish,  the 
men  have  no  difficulty  in 
locating  the  holes  where 
they  lie.  When  a  fiish  is 
"snagged,"  the  jerk  de- 
taches the  hook  from  the 
pole,  and  the  captive  is 
played  until  it  gives  up. 


ThcM  Kanias  Pithermen  Capture  the  Bis  Catfiah  by  a  Method  of  Their 
Own,  "Snagging"  Them  with  Great  Hooks  on  the  Enda  of  Long  Polea. 
The  Catch  Shown  Here  Weighed  About  ISO  Pounds,  and  was  Taken  in 

Less  than  an  Hour 


COne  of  England's  great 
railroads  is  painting  the 
handrails  on  its  brake 
freight  cars  in  white  en- 
artiel  so  that  they  may 
be  easily  seen  by  the 
trainmen  at  night. 


FIERCE  HEAT  OF  BURNING  HAY  MELTS  BRICK  WALL 


Because  of  its  high  proportion  of  con- 
tained air,  stored  hay  burns  furiously  and 
with  extreme  heat.  When  the  hay  which 
filled  a  large  brick  warehouse  at  Los  /».n- 
geles,  Calif.,  caught  fire  recently,  the  wall 


on  the  street  side  collapsed  in  three  hours. 
Examination  of  the  brick  surface  after 
the  fire  revealed  a  glassy  mass  of  fused 
mortar,  while  even  the  bricks  themselves 
had  not  wholly  resisted  the  terrific  heat. 

Two  streams  of 
water  played  on  the 
ruins  continuously, 
but  extinguished  the 
fire  only  after  four 
days. 


Here    the    Disintegrated  Brick 
Wall   Shows  Its  Glassy  Coating 
of  Fused  Mortar 


Hay  Stored  in  a  Los  Angeles  Warehouse  Burned  at  Such  a  High  Temperature  That  the  Brick  Walls  Crumbled 
and  Collapsed  in  Many  Places.    Inspection  of  the  Few  Surviving  Sections  of  the  Walls  Showed 
That  in  Many  Places  the  Mortar  had  Fused.  Covering  the  Brick  with  a  Glassy  Coating 
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.  «  ro<,  MCHiTtcr* 

Perspective  PUn  View  of  the  Great  Stadium  Proposed 
Lives  in  the  War:  It  is  Planned  to  Cost  | 

CHICAGO  PLANS  HUGE  STADIUM 
AS  SOLDIER  MEMORIAL 

A  mammoth  stadium,  to  seat  100.000 
persons,  to  cost  $10,000,000,  and  to  be 
built  wholly  by  returned  fighting  men, 
is  the  memorial  Chicago  proposes  to  erect 
in  honor  of  its  soldier  dead.  Grant  Park, 
on  the  city's  lake  front,  is  the  location 
contemplated  for  the  great  work,  general 
plans  for  which  already  have  been  drawn. 
Arches,  90  ft.  in  height,  giant  pillars, 
and  imposing  colonnades  will  inclose  the 
vast  ring  of  terraced  scats,  whose  central 
field  will  accommodate  the  most  elabo- 
rate of  ceremonies,  conventions,  or 
athletic  events.  Halls  at  the  en<ls  of  the 
faqade  will  seat  additional  thousands  un- 
der cover.  The  idea  of  the  memorial  is 
to  combine  usefulness  with  magnificence, 
and  to  pay  tribute  to  those  gone  by  at- 
tracting new  life  to  the  Garden  City. 
Popular  subscription  is  expected  to  de- 
fray the  cost. 


as  a  Chicago  Memorial  to  Local  Men  Who  Lost  Their 
10,000,000  and  will  Seat  100,000  Persons 

of  the  larger  drawing  is  turned  by  power 
from  the  driving  shaft.  The  worm  re- 
volves a  gear,  which  is  marked  in  the 
drawing  with  a  small  arrow.  Fixed  to 
the  gear  is  a  drum,  as  shown  in  the 
smaller  drawing.  As  the  gear  turns,  a 
chain  is  wound  on  the  drum,  thus  rais- 
ing the  front  end  of  the  truck  body. 
When  the  body  has  been  raised  to  its 
desired  inclination,  motion  automatically 
ceases.  And  at  this  point,  tke  coil  spring, 
seen  at  the  left  of  the  worm,  exerts  such 
heavy  pressure  against  the  end  of  the 
worm  that  the  entire  gear  system  be- 
comes a  brake,  and  the  body  is  held  in 
dumping  position  while  the  load  slides 
off.  To  return  the  body  to  the  horizon' 
tal,  the  operator  pushes  home  the  lever, 
seen  at  the  right  of  the  larger  drawing 
thus  compressing  the  coil  spring  by 
means  of  a  rod  which  extends  through 
the  hollow  worm  gear.  Friction  between 
the  l)road  teeth  of  the  two  gears  is  thus 
eliminated  and  the  body  falls  into  place. 


WORM  DRIVE  IN  AUTO  HOIST 
DOES  DUTY  AS  BRAKE 

In  his  patented  hoist  for  auto-truck 
dump  bodies,  an  inventor  has  introduced 
several  interesting  features.  Among 
them  is  an  unusual  mechanism,  placed 
immediately  behind  the  driver's  seat  and 
about  five  feet  above  the  chassis  frame, 
which  acts  as  both  worm  drive  and 
brake.  Thus,  to  tilt  the  body  and  dump 
the  load,  the  worm  gear  in  the  center 


The  Coil  Spring,  Seen  at  the  Left  of  the  Worm  Gear, 
Holds  the  Auto  Dump  Body  in  Its  Inclined 
Position  While  the  Load  Slides  Off 


SOME  NOVEL  AND  LITTLE-KNOWN  ACCESSORIES 


If  the  Bag  is  Acci  dentally 
or  Mischievously  Opened,  the  Con- 
tents are  Still  Protected  by  the 
Flap  and  Its  Buttonholed.  Tab 


A  Patented  Hatpin 
Guide  Sewed  into  the 
New  Hat  Assures 
That  a  New  Hole  will 
Not  Appear  Every 
Time  It  is  Worn 


Fit  Companion 
for  the  Familiar 
Traveler's  Electric 
Iron  Is  a  Three-Pound 
Alunfiinum  Folding  Ironing 
Board,  Which  Goes  into  the  Suitcase 


Doorbell  -  Ringing 
Transformer  That 
Screws  into  Any 
Lamp  Socket:  The 
Lamp  Then  Screws 
into  the  Other  End, 
Making  It  Easier  to 
Install  Than  a  Dry 
Battery 


Trouscr 
Watch-Pocket 
Guard.  Which  Makes 
Removine  the  Watch 
Just  Difficult  Enough  to 
Discourage  Unauthorized 
Persons,  but  Easy  for  the  Owner 


This  Spanish  Galleon  Serves 
to  Guard  the  Fireplace, 
Whose  Flickering  Rays.  Re- 
flected from  Its  Brass, Bring 
Dreams  of  Adventure,  Not 
Dispelled  by  the  Quaint 
Toaster,  Tongs.  Snovel, 
Poker,  and  Brush  That 
Depend  from  the  Base 
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INTENDED  FOR  THE  HOME  AND  ITS  MEMBERS 


Hftsoa  Jars  are 
■MUjr  and  Safely 
Baaaied  in  Hot 
Water.Even  in  the 
Dark,  with  a  Pair 
«f  Tonn  made  for 


A  Beautiful  Table  Lamp  and  a  Well- 
Deaigncd.  Electrically  Driven  Pho- 
BOfraph  Are  One  in  an  Ornamental 
.Home  Utility  Which  Combines 
Light  and  Music,  or  Serves  Either 
Alone.  It  may  b«  Had  with  Qlaaa 
Shade  If  Piaferrad 


•  '   Little  Stcpladder. 
Just  Kight  for  Reach-   .  , 
ing  Curtain   Rods  and  ^ 
Ceiling  Corners — or  an 
Squally  Handy  Kitchen 
Stool.  Which  Folds  Com- 
pactly for  Storing 


Tray  for  Putting  Up 
Fruit:  During  Cooking 
It  Rests  on  the  Bottom 
of  the  Boiler,  and  After- 
ward  is  Lifted  to  the 
Position  Shown 
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STRIP  OF  METAL  ON  DRY  CELL 
MAKES  IT  A  FLASH  LIGHT 

A  flash-light  attachment  for  standard 
dry  cells  has  been  reduced  to  the  simplest 

possible  terms  by  a 
New  York  State  in- 
ventor. It  is  merely  a 
bent  strip  of  metal, 
one  end  of  which 
clamps  to  the  carbon 
post  of  the  cell,  while 
the  other  end  is  bent 
over  the  zinc  post 
and  carries  the  lamp 
bulb,  in  either  vertical 
or  horizontal  position. 
Thumb  pressure  on 
the  end  makes  contact 
between  the  lamp  and 
the  zinc  post.  The 
lamp  holes  have  upset 
edges  in  place  of 
threads,  and  a  slot 
in  the  metal  gives  them  a  spring  grip  on 
the  lamp  base. 


SIMPLE  ADJUSTABLE  WRENCH 

FOR  HEXAGON  NUTS 

There  is  little  affinity  between  an  or- 
dinary monkey  wrench  and  a  hexagon 
nut;    so    an    Oklahoma  inventor 
has    devised   a  specialized 
wrench,  particu- 
larly   adapted  to 
spark-plug  work, 
■y  and  consisting  of 

a  5li<ling  sleeve 
on  a  slotted  bar. 
Between  the  end 
of  the  slot  and 
the  sleeve,  four  of  the  nut's  six  sides  are 
tightly  clamped  by  a  screw  centered  in 
the  handle.  This  simple,  straight  tool 
will  fit  nuts  from  %  to  1^/4  in.  in  size. 


AERIAL  PHOTOGRAPHERS  TO  BE 
TRAINED  IN  RECRUIT  SCHOOL 

Experience  in  France  has  taught  the 
chiefs  of  the  United  States  Army  to 
place  such  high  value  on  aerial  photog- 
raphy that  a  permanent  school  will  be 
established  in  \'irginia  for  instruction 
in  this  service  branch.  Here  will  eventu- 
ally be  sent  all  recruits  for  this  branch 
of  the  service,  to  learn  the  use  of  this 
"eye  of  the  army"  which  pierces  the 
enemy's  cleverest  camouflage  over  trench 


or  gun  emplacement.  As  an  inducement 
to  service  of  this  sort,  recruiting  authori- 
ties point  out  that  the  trained  aerial  pho- 
tographer would  be  certain  of  employ- 
ment on  discharge  from  the  army.  He 
should  be  able  to  use  his  craft  in  making 
maps,  in  plotting  surveys  of  inaccessible 
areas  and  of  great  construction  projects, 
in  studying  coast  lines  and  coastal  wa- 
ters, and  in  half  a  hundred  other  ways. 
Job-hunting  young  men  are  also  reminded 
that  an  increase  of  50  per  cent  in  pay 
is  allowed  those  on  "flying  status."  Thus, 
for  instance,  a  "flying"  private  draws  $45 
instead  of  $30,  and  a  master  electrician 
$121.50  instead  of  $81  a  month. 


SMALL  FOUNTAIN  OPERATED 
BY  INCANDESCENT  LAMP 

A  pump  of  some  kind  is  generally  con- 
sidered necessary  to  a  self-contained  foun- 
tain ;  but  an  Ohio  inventor 
oi-t-rates  one  by  the  heat  of 
a  tungsten  lamp  place<l  in 
ihc  upper  part  of  an  air- 
light  jar  half  filled  with  wa- 
ter.   Expansion  of  the  air 
when     the    lamp  is 
turned  on  sprays  the 
water  through  a  noz- 
zle at  the  top.  Re- 
turning, it  runs  into 
an  outer  compartment 
of  the  jar.    When  the 
current  is  turned  off, 
contraction  draws 
the  water  back  into 
the  center  container 
through  a  valve. 


MAKES  ADJUSTABLE  BOOTJACK 
FROM  A  SINGLE  STRAP 

Army  boots  restored  interest  in  the 
bootjack,    and    one    has    recently  been 

patented  which  is  ^  

made  from  a 
single  strap.  Met- 
al rings  shape  it 
into  two  loops, 
one  of  which  is 
placed  about  the 
heel  of  the  boot 
to  be  removed. 
When  tightened, 
it  is  held  by  fric- 
tion between  two  of  the  rings.  Pushing 
with  the  other  foot  in  the  other  loop  pulls 
the  boot  off. 


Google 
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YEAST  MADE  IN  BREWERIES 
GOOD  WHEAT  SUBSTITUTE 

That  a  brewer's  vat  may  serve  as  an 
efficient  substitute  for  a  wheat  held  is  the 
latest  suggestion  of  science  calculated  to 
shine  through  the  gloom  that  hangs  over 
the  brewery  business.  Yeast,  which  can 
readily  be  grown  in  such  a  vat,  is  declared 
to  possess  many  of  the  food  properties  of 
wheat.  It  is  also  a  nutritious  substitute 
for  meat,  and  not  far  removed  in  food 
value  from  cream  and  butter.  As  pre- 
pared for  eating,  the  yeast  is  dried  at  a 
temperature  of  221°  F.,  and  one  part  is 
used  with  four  of  wheat  to  make  bread. 
It  may  also  be  mixed  with  other  dishes, 
adding  palatability  as  well  as  nutriment. 
The  tiny  plants  which  compose  the  yeast 
family  are  really  a  form  of  fungus,  and 
grow  with  tremendous  rapidity. 


TEA  WAGON  AND  DISHWASHING 
MACHINE  ARE  COMBINED 

The  latest  application  of  genius  to 
household  management  has  resulted  in  a 
combination  of  tea  wagon  and  dishwash- 
ing machine.  Below  the  usual  tray  is  a 
steel  tank,  with  a  paddle  on  the  bottom 
actuated  by  a  sprocket  drive  from  the 
main  axle.  After  the  meal,  the  tray  is 
lifted  off,  the  soiled  dishes  are  placed  in 
a  wire  rack  immediately  above  the  paddle, 
and  the  wagon  is  pushed  to  the  kitchen. 
Here  the  tray  is  replaced  by  a  water  reser- 
voir, and  enough  boiling  water  is  passed 


The  Combinttion  Tea  Wagon  and  Dishwashine  Ma- 
chine is  Here  Shown  with  the  Dishea  Cleaned  and 
the  Dirty  Water  Drawn  Off  through  the  Spigot  at 

the  Left 

through  the  dishes  to  cover  the  paddle. 
A  few  trips  across  the  kitchen  floor,  and 
the  dishes  are  done. 


ELECTRIC  HOT  PLATE  WARMS 

FEET  OF  NAVY  MEN 

Many  navy  men  find  it  easier  to  stand 
long,  cold  watches  since  the  government 
furnished  electric  foot 
warmers  to  various  bat- 
tleships and  other 
boats.  The  flat,  cor- 
rugatcfl-iron  plate  meas- 
ures 14  by  20  in.,  with  the 
heating  coils  fast- 
ened underneath 
and  so  thoroughly 
waterproofed  that 
the  plate  may  be 
placed  in  positions 
exposed  to  the 
spray  and  waves. 
For  use  on  the 
bridge,  it  is  also 
supplied  in  a  non- 


Thia  Electric  Hot  Plate  ia  Designed  to  Warm  the 
Feet  of  Navy  Men  on  the  Bridge  and  Even  in  the 
Crow's  Nest.  The  Coils  Are  Waterproofed  and  Hcnca 
Not  Affected  by  Immersion  in  Salt  Wate^^ 

magnetic  material  which  will  not  affect 
the  action  of  the  compass  needles. 


BIG  FRENCH  RADIO  STATION 

HAS  VARIED  EQUIPMENT 

The  mammoth  wireless  station  at 
Lyons,  France,  with  its  1,400-kw.  capacity, 
is  now  practically  finished.  Its  engineers 
have  taken  full  advantage  of  all  recent  de- 
velopments, and  six  types  of  transmitting 
equipment  are  installed,  each  in  duplicate. 
The  receiving  apparatus,  housed  in  sound- 
proof rooms,  is  equally  complete.  The 
enormous  antenna  stretches  north  and 
south  for  2,400  ft.,  on  eight  steel  towers. 
650  ft.  high,  and  consists  of  20  separate 
strands  of  cable,  a  total  of  more  than  nine 
miles  of  phosphor-bronze  wire.  Each 
strand  is  connected  to  a  switch  contact 
in  the  building,  enal)ling  different  combi- 
nations of  wires  to  be  used.  Both  French 
and  American  apparatus  arc  installed,  the 
latter  including  two  250-kw.  arc-oscilla- 
tion generators,  a  l.SO-kw.  radio- frequency 
alternator,  and  a  l.SO-kw.  arc  generator 
used  for  official  communication  with  the 
American  station  at  Arlington. 
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CONCRETE  POSTS  MOLDED 
IN  HOLE  IN  GROUND 

A  5-ft.  hole  in  the  ground,  or  under  the 
barn  floor,  makes  easy  the  molding  of 

concrete  fence 
posts  with  a  new 
type  of  hand  ma- 
chine. The  mold, 
placed  in  a  carrier, 
is  lowered  into  the 
iiolc  with  a  crank 
and  chain,  and 
then  filled.  F"ur- 
iher  turning  of 
the  crank  agitates 
and  compacts  the 
mixture.  The 
mold  may  then  be 
lifted  out  and  an- 
other substituted. 
The  post  is  left  in 
the  mold  for  24 
hours  and  is  then 
stored  a  month  or 
two  for  seasoning. 
Standard  posts 
have  5-in.  butt, 
S^/o-in.  top,  and  7-ft.  length,  weighing  75 
lb.,  and  two  men  turn  out  eight  an  hour. 


ELECTRODES  IN  THE  SEA  SEND 
SIGNALS  BETWEEN  AIR  CRAFT 

Seaplanes  and  other  air  craft  flying  over 
water  can  readily  communicate  with  each 


By  Dangling  a  Cable  with  Two  Terminalt  in  the  Sea. 

This  Airplane  can  Send  and  Receive  Signals, 
Using  the  Circuit  at  Diagrammed 

Other  and  with  fixed  stations  by  means  of 
a  simple  British  invention.  A  dangling 
cable  carries  two  ground  plates  which 


drag  in  the  water  a  sufficient  distance 
apart  to  serve  as  terminals  for  an  ele- 
mentary form  of  wireless  system.  An  in- 
terrupted current  sent  into  the  plates  af- 
fects other  similar  plates  not  too  distant, 
code  messages  being  sent  with  a  tele- 
graph key. 


AIR  SERVICE  HELPS  CITIES 
BUILD  AVIATION  FIELDS 

The  Air  Service  of  the  United  States 
.'\rmy  is  attempting  to  foster  aerial  activ- 
ity, both  military,  postal,  and  commer- 
cial, by  cooperation  with  cities  through- 
out the  nation  in  laying  out  municipal 
aviation  fields.  Because  of  their  location 
on  important  air  lanes  32  cities  and  towns 
have  already  been  selected  for  the  estab- 
lishment of  these  """rodromes.  Each  has 
been  supplied  with  detailed  instructions 
and  with  blueprints  explaining  the  official 
layouts.  The  prescribed  fields  average 
about  60  acres  in  area,  and  are  either 
square,  rectangular,  or  L-shaped.  Great 
white  letters  and  numerals.  15  ft.  high, 
will  be  placed  in  the  northwest  corner 
of  each  as  a  means  of  identification.  One 
of  the  strictest  requirements  imposed  by 
the  air  service  is  that  the  fields  be  so  lo- 
cated as  to  be  capable  of  expansion  and 
development  in  the  future.  This  regula- 
tion seems  to  indicate  an  official  belief  in 
the  growing  use  of  the  huge,  multimo- 
tored  planes  which  are  constantly  being 
made  larger  and  larger. 


RAISE  SUNKEN  LOGS  IN  CANADA 
BY  NEW  METHODS 

To  recover  from  the  bottom  of 
Canadian  streams  the  sunken  logs  that 
are  lost  while  on  the  way  from  the  log- 
ging camps  to  the  mills,  a  newly  organ- 
ized corporation  will  employ  machinery 
specially  adapted  to  the  purpose,  instead 
of  the  ordinary  devices  used  for  moving 
timber.  Compressed  air  and  high-pres- 
sure water  streams  will  be  used  to  loosen 
the  logs.  As  10  per  cent  of  the  logs  cut 
sink  and  remain  imbedded  for  various  pe- 
riods without  losing  their  value  by  de- 
terioration, the  business  of  raising  them 
should  prove  to  be  one  of  great  com- 
mercial importance  to  lumbermen. 


C About  5,000  tons  of  margarine,  made 
according  to  government  formula  and 
sold  at  less  than  one-third  the  price  of 
butter,  are  manufactured  by  British  fac- 
tories every  week. 
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GEOMETRIC  LATHE  WILL  MAKE 
PLATES  FOR  MEXICAN  MONEY 

It  took  two  years  to  make  a  geomet- 
ric lathe  just  completed  by  a  New  Jer- 
sey firm  for  the  Mexican  government's 
bureau  of  engraving. 
The  machine  is  used  to 
turn,  on  steel  dies,  the 
inimitable  cycloidal  and 
interwoven  patterns 
that  decorate  and  pro- 
tect paper  money,  bonds, 
etc.,  but  the  production 
of  any  particular  pattern 
means  extensive  calcula- 
tions by  mathematics, 
and  one  to  three  days' 
preparation.  Four  feet 
long  and  weighing  1,500 
lb.,  the  lathe  is  so  sensi- 
tive to  vibration  that  a 
special  concrete  founda- 
tion has  been  prepared  for 
it.  .Ml  shafts  run  in  ball- 
bearings, of  which  there 
are  about  130;  and  the  various  move- 
ments of  the  work  chuck  are  timed  by 
185  bronze  change  gears  of  40  teeth  to  the 


CURVING  ROOF  CORRUGATIONS 
KEEP  SNOW  FROM  SLIDING 

With  a  heavy  snowfall  on  a  metal  roof 
there  is  always  danger  of  a  sudden  slide 
breaking  the  snow  guard  and  causing 
trouble.  A  Pennsylvania  sheet-metal 
dealer  has  improved  the  situation  by  in- 
venting a  roof  sheet  with  its  corrugations 
serpentine  in  contour.  The  packed  snow, 
unable  to  follow  the  curves  or  to  lift 
itself  over  the  ^/2-in.  ridges,  remains  where 
it  is,  a  uniformly  distributed  load,  and 
slowly  melts.  The  waterflow  from  it, 
retarded  by  the  curves,  does  not  overleap 
the  eaves  trough.  Straight  portions 
formed  on  the  edges  of  each  sheet  facili- 
tate making  good  joints. 


Sheet. Metal  Roof  Plate  with  Curved  Corrueations, 
Which  Prevent  Snow  Slides  and  Retard 
the  Ruth  of  Water 


inch.  A  %-hp.  electric  motor  drives  two 
easily  running  main  vertical  shafts 
through  steel  spiral  gears.  The  cutting 
tool  is  fixed,  producing,  as  the  chuck 
plate  oscillates  beneath  it,  exceedingly  fine 
scrolls,  squares,  or  ovals,  accurate  to  the 


fraction  of  a  thousandth  of  an  inch,  and 
which  cannot  be  duplicated.  The  machine 
is  valued  at  $15,000. 


COMPACT  ELECTRIC  RADIATORS 
HEAT  SHIPS  OF  U.  S.  NAVY 


Among  other  conveniences  provided  for 
the  sailors  of  the  U.  S.  Navy  is  a  compact 


Thia  Electric  Radiator  Is  of  Simple,  Sturdy  Construc- 
tion for  Use  on  Ships  of  the  U.   S.  Navy.  It  Is 
Three  Feet  Long  by  One  and  a  Half  Feet  High 

electric  radiator  now  in  use  on  several 
battleships.  As  with  everything  else  on 
shipboard  all  frills  have  been  remove! , 
and  dimensions  cut  to  three  feet  in  length 
by  one  and  a  half  feet  in  height.  The 
addition  of  a  deflecting  shield  the  back 
has  been  found  to  increase  heating  capac- 
ity by  preventing  heat  absorption  by  the 
steel  partitions  of  the  ship.  The  coils 
may  be  adjusted  to  consume  a  variable 
amount  of  current. 
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OF  MODERN  ACTIVITIES  AND  INTERESTS 


AlthouKh  Thu  Patient  Dog  Had  a  Large  Family  of  Her  Own 
to  Support.  She  Agreed,  after  a  Little  Coaxing,  to  Accept 
Another  Meinber  Who  was  Suffering  for  Want  of  a  Mother's 
Care.  Thu  Was  the  Baby  Seal  Who  is  Seen  in  the  Photo- 
graph being  Treated  on  a  Basis  of  Perfect  Equality 
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MEASURING  FLOW  OF  SMALL 
MOUNTAIN  STREAM 

In  localities  where  water  is  scarce,  legal 
contests  are  sometimes  fought  over  the 


waterfall  in  the  course  of  the  stream  was 
recognized  as  the  most  convenient  place 
for  the  measurement.  The  brooklet  was 
made  to  fill  a  10-gal.  bucket  while  a  dis- 
interested observer  caught  the  time  with 
a  stop  watch,  making  it  easy  to  determine 
the  rate  of  flow. 


A  lO-Gallon  Bucket  and  Stop  Watch  Soon  Measured 
the  Flow  of  This  Disputed  Mountain  Stream 

smallest  streams.  An  affair  of  this  sort 
recently  made  it  necessary  to  measure  the 
flow  of  a  mountain  brook.    A  mUiiature 


TREES  GROW  IN  SOIL  BROKEN 

BY  FERTILIZING  CARTRIDGE 

Wild  flowers  and  other  vetj^t.ition  seem 
to  grow  with  exceptional  r:  a.iy  in  the 
shell-torn  soil  of  No  .Man's  Land.  Believ- 
ing this  to  be  the  result  of  the  tlivision 
of  the  soil  into  fine  particles,  and  its  im- 
pregnation v.ith  nitrates  from  the  explo- 
sive, two  experimenters  have  designed  a 
fertilizing  cartridge  which  blasts  a  cavity 
about  a  yard  deep.  After  the  soil  has  ab- 
sorbed the  gases  produced  by  the  explo- 
sion, a  tree  is  planted  in  the  hole.  Work- 
ing with  cherry  trees,  the  experimenters 
have  recorded  a  gain  of  100  per  cent  in 
rate  of  growth  in  this  broken  soil.  Their 
cartridge  is  made  of  cardboard  rolled  in 
conical  form.  At  the  point  is  the  deto- 
nator, and  down  the  axis  runs  the  core 
of  explosive.  Surrounding  the  core  is  the 
fertilizer  considered  most  beneficial  for 
the  soil  in  question. 


STEEL 

By  LYDIA  M.  D.  O'NEIL 


I  am  the  plow  that  turns  the  sod  or  ever 

the  wheat  may  grow; 
I  am  the  harrow  that  breaks  the  clod,  and 

the  strength  of  the  blades  that  mow. 
I  am  the  ax  that  fells  the  tree,  and  I  am 

the  saw  that  sings ; 
I  am  the  hammer  that  drives  the  nail,  and 

I  am  the  nail  that  clings. 

Yea,    though   ye   dreamed   a  thousand 

dreams.  I  were  part  of  all  of  these; 
For  I  am  the  bridge  that  spans  your  streams, 

and  the  ship  that  rides  your  seas. 
I  am  the  heart  of  your  mighty  mills,  and 

the  rail  that  your  hniids  have  laid. 
Where  the  pulse  of  the  drills  has  pierced 

the  hills,  to  follow  the  path  I  made. 

I  am  the  spike  that  holds  the  rail,  and  I 

am  the  engine  it  bears. 
And  I  am  the  coach  that  carries  the  mail; 

my  sinew  aufl  strength  arc  theirs. 
I  bear  the  fruits  of  your  handiwork  to 

lands  you  shall  never  know. 
And  I  am  the  motor  that  cleaves  its  way 

where  never  a  rail  may  go. 


I  am  the  clipper  that  shears  the  sheep. 

and  the  shoe  on  the  horse's  hoof; 
I  am  the  hinge,  and  I  am  the  hasp,  and 

the  rivet  upon  the  roof. 
I  am  the  loom  that  weaves  the  wool,  and 

the  needle  that  fashions  it  then; 
I  am  the  mill  that  grinds  the  grain  for 

the  mouths  of  the  nations'  men. 

I  am  the  compass  that  points  your  path 

when  the  night  is  black  with  storm; 
I  am  the  trap  that  snared  the  wolf  whose 

fur  shall  keep  you  warm. 
I  am  the  pick  that  mines  your  coal,  and 

I  am  the  crane  that  lifts; 
I  am  the  rotary  plow  tliat  drives  a  road 

through  the  wintry  drifts. 

I  am  the  bullet  that  bores  your  flesh,  and 

the  probe  that  the  surgeons  wield; 
I  am  the  helmet,  and  T  am  the  shell  that 

shrieks  o'er  the  battle  field. 
For  whether  in  peace  or  whether  in  war. 

I  serve  who  slays  or  saves; 
I  am  the  sword  that  spills  your  gore,  anJ 

the  spade  that  digs  your  graves. 
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The  Care  of  Bark  Wounds  in  Trees 

By  C.  L.  MELLER 


Dark  wounds  endanger  the  life  of  a 
^  tree  more  than  most  persons  realize. 
This  is  due  to  the  fact  that  all  the  nour- 
ishment the  tree  receives  is  carried  in 
the  thin  green  layer  just  under  the  bark. 
When  the  bark  is  injured,  the  flow  of 
the  sap  in  the  green,  or  cambium,  layer 
is  stopped,  and  the  tree  fails  to  receive 
the  proper  nourishment.  Bark  wounds 
may  be  of  many  kinds,  but  among  the 
most  serious  are  those  caused  by  cutting 
off  limbs  improperly. 

In  removing  a  limb,  the  cut  must  be 
made  as  close  to  the  trunk  or  branch 
from  which  the  limb  grows  as  is  possible. 
If  the  work  is  done  so  that  a  stub  remains, 
it  is  impossible  for  the  bark  to  grow  over 
the  cut  end.  The  stub  then  dies  and  the 
decay  is  carried  into  the  trunk  or  branch 
itself.  By  cutting  the  limb  off  close  to 
the  trunk,  the  new  bark,  with  the  cam- 
bium layer  underneath,  gradually  grows 
inward  over  the  cut  part,  in  a  narrowing 
circle,  until  the  wound  is  completely  cov- 
ered with  bark,  and  thus  protected.  For 


added  protection,  while  the  healing  proc- 
ess is  going  on,  the  exposed  wood  should 
be  given  a  heavy  coat  of  good  paint.  This 
should  be  repeated  as  often  as  necessary, 
until  the  wood  has  entirely  healed.  When 
this  is  properly  done,  healed  wounds  are 
difficult  to  detect. 

Many  wounds  are  caused  by  horses  rub- 
bing against  trees  used  as  hitching  posts. 
Others  are  caused  by  sharp  objects  tear- 
ing off  pieces  of  the  bark.  When  neg- 
lected, these  wounds  permit  decay  as 
readily  as  do  those  caused  by  cutting  off 
limbs  in  the  wrong  way.  All  loose  or  torn 
bark  should  be  removed  from  such 
wounds,  and  the  exposed  wood  given  as 
smooth  a  surface  as  possible;  also,  the 
sound  bark  surrounding  the  exposed  wood 
should  be  cut  so  that  it  has  a  continuous 
smooth  edge.  The  outline  of  the  area 
cut  away  should  never  be  square,  but 
should  come  gradually  to  a  point  at  the 
top  and  bottom  of  the  wound.  Cutting 
the  bark  in  this  way  allows  the  sap  to 
flow  freely  around  the  wound  and  thus 


Stubs,  Like  Those  in  the  Photograph  at  the  Left,  Prevent  the  Bark  from  Crowing  over  the  Wound  and 
Healing  It,  At  It  is  Doing  in  the  Center  Picture.    The  Bark  Wound  at  the  Right  ia  Healing 
properly,  and  in  a  Few  Years  will  Be  Hardly  Noticeable 
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easily  nourish  the  new  bark  that  is  form- 
ing. 

Water  must  not  be  permitted  to  gather 
in  the  wound,  under  any  circumstances, 
as  it  always  hastens  the  decay  of  the 
remaining  wood.  A  small  groove  cut  into 
the  lower  end  of  the  wound  will  allow  the 
water  to  trickle  away  as  rapidly  as  it  col- 
lects. To  protect  the  exposed  surface 
better,  it  should  be  given  a  good  coat  of 
white  lead  or  other  available  paint.  One 
coat  will  not  last  all  the  years  it  takes  for 
such  a  wound  to  heal:  the  wound  should 
be  given  a  new  coat  of  paint  whenever  the 
previous  one  is  worn  out. 

Properly  treated,  bark  wounds  will  not 
seriously  endanger  the  life  of  a  tree.  Re- 
pairing damages  after  the  wood  has  had 
a  chance  to  decay  deeply  is  a  very  differ- 
ent matter.  The  same  principle  of  remov- 
ing all  injured  or  decayed  wood  and  bark, 
and  preparing  the  surface  to  exclude  wa- 
ter and  to  permit  rapid  growth  of  new 
bark,  applies  to  the  advanced  condition. 
The  photographs  show  bark  wounds  in 
various  stages  of  healing,  also  stubs  of 
limbs  which  were  not  cut  off  properly. 


Preventing  Loss  of  Tailstock  Wrenches 

In  a  shop  where  several  lathes  were 
used,  considerable  trouble  was  caused  by 

loss  of  tailstock 
wrenches,  and  to  pre- 
vent them  from  be- 
ing mislaid  a  method 
was  found  for  at- 
taching them  per- 
manently to  the 
^lamp  bolts.  A 
^  V^-in.  hole 


A  Light  Rod,  Screwed  into  a  Bolt,  Acts   

as  a  Lock  to  Prevent  a  Wrench  from  being  Mislaid 

was  tapped  in  the  upper  end  of  the  bolt, 
and  a  threaded  piece  of  rod  was  screwed 
into  the  hole,  the  rod  being  cut  to  such 
a  length  that  it  cleared  the  surface  of  the 
tailstock  barrel  at  the  top  when  the  bolt 
was  tightened,  but  did  not  leave  suffi- 
cient space  for  withdrawing  the  wrench. 
The  bolt  could,  of  course,  be  removed 
as  usual  whenever  it  was  neccssar\'  to  de- 
tach the  tailstock  or  the  wrench. — Fred 
D.  Hood,  Los  Angeles,  Calif. 


CA  discarded  piece  of  cotton-covered 
fire  hose,  collapsed,  makes  a  good  ma- 
chine belt.  It  stretches  a  little  at  first, 
but  runs  very  smoothly. 


Dry  Cells  Work  Better  When  Warm 

It  is  a  fact,  not  generally  appreciated, 
that  dry  cells  give  more  current  when 
warm  than  when  they  are  cold.  For  this 
reason,  it  is  not  wise,  nor  fair  to  the 
manufacturer,  to  test  at  once  a  dry  cell 
from  a  lot  shipped  in  a  barrel,  and  just 
received  from  transit  in  a  cold  freight 
car.  Before  such  cells  are  tested,  they 
should  be  allowed  to  remain  in  a  moder- 
ately warm  room  for  from  24  to  AS  hours, 
so  that  their  temperature  may  become  ap- 
proximately 70''  F.  It  requires  a  con- 
siderable time  for  the  cells  at  the  center 
of  the  barrel  to  reach  the  temperature 
of  the  surrounding  air. 

A  cell  which  will,  on  short  circuit,  at 
a  temperature  of  80*  F.,  produce  a  current 
of  30  amperes,  will  produce  approximately 
the  following  currents  at  other  tempera- 
tures :  zero,  10  amperes ;  40°,  20  amperes ; 
60°,  25  amperes;  100",  35  amperes.  The 
decrease  in  current  output  at  lower  tem- 
peratures does  not  permanently  injure  the 
cell,  because  such  a  cell,  when  raised  to 
normal  temperature,  will  deliver  its  nor- 
mal current  output.  On  the  other  hand, 
dr>'  cells  should  not  be  stored  in  hot 
places,  because  the  heat  dries  them  out, 
and  hence  decreases  their  output  prema- 
turely. It  is,  therefore,  the  better  prac- 
tice to  store  the  cells  in  cold  rooms, 
but  to  permit  them  to  remain  in  a  rea- 
sonably warm  room  for  a  number  of 
hours  before  they  are  tested  for  current 
output. — George  \V.  Wesley,  St.  Louis, 
Missouri. 


Tool  Removes  Broken-Off  Bolts 

A  machinist  in  a  garage  has  a  simple 
tool  which  he  made  especially  for  the 
removal  of  broken-off  bolt  ends  from 
cylinder  castings,  and  other  parts  of  cars. 

With  this  tool. 


HE>D  rOR  WRENCH 


TO  BE 
ORIVtN- 
IN 


the  work  is  ac- 
complished more 
effectively  and 
rapidly  than  by 
the  common 
method  of  using 
a  punch  and  ham* 
mer,  or  the  tang 
of  a  file. 

The  tool  is 
made  from  a  tap. 
the  threaded  end 
of  which  has  been  broken  off.  The 
square  head  for  the  wrench  is  left  on, 
but  the  opposite  end  is  ground  on  the 
emery  wheel  to  a  triangular  section,  with 
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sharp  edges.  This  end  is  given  a  slight 
taper,  and  is  made  of  such  size  that  when 
it  is  driven  into  a  ^in.  hole  it  takes  a 
firm  grip.  Any  broken-off  bolt,  from  ^.5 
in.  up  to,  say,  %  in.,  can  be  removed  by 
drilling  a  ^e-in.  hole  in  the  center,  driving 
in  thiv  tool,  and  screwing  the  bolt  out 
with  a  taper  wrench.  It  is  not  difficult  to 
make  the  tool  in  several  sizes,  which  will 
have  the  necessary  strength  to  handle  all 
screws  and  bolts  ordinarily  VL&tdm—G,  A* 
Luers,  Washington,  D.  C. 


Padded  Ttay  for  Collecting  Eggs 

Collecting  eggs  with  an  ordinary  pail  is 
tx]  ciisive,  as  several  are  likely  to  be 
broken  on  each  trip;  and  where  a  large 
number  of  hens  are  kept,  it  is  good  policy 
to  make  a  special  carrier,  furnished  with 
one  of  the  rectangular  spacers  that  are 
used  on  egg  crates.  A  padded  bed  for  each 
egg'  is  made  out  of  sacking,  and,  if  de- 
sired, the  carrier  can  be  equipped  with 
special  trays,  one  above  the  other.  The 
eggs  can  adl  be  collected  on  one  trip,  and 
there  is  little  danger  of  breakage. 


Rule  for  Drav^g  Circles 

A  rule,  such  as  illustrated,  has  been 
found  very  convenient  by  one  draftsman 
who  has  a  great  many  circles  to  draw. 
It  is  a  fact  that  the  circles  required  in 
ordinary  machine  drafting  are  for  the 
most  part  of  certain  sizes  varying  by  in- 
tervals of  %  in.  or  in.  Circles  from  ''  g 
in.  to  1  in.  in  diameter  are  drawn  by  run- 
ning the  pencil  around  the  inside  of  one 
of  the  ciivular  holes  in  the  rule.  Circles 


.iJ^.t^Mirr^M,'  "  


S^^ftrf  Larn  Majority  of  Circles  and  Circular  Atcs 
'    ~  Oiy^Maa  can  be  Drawn  by 


above  1  tn.  in  diameter  are  made  by  the 

nsc  of  holes  in  the  scale,  as  shown  at  the 
left.— Geo.  W.  Kinzie,  Orting,  Wash. 


B^pen  Tomatoes  Early  by  Placing 

Them  on  Sevolving  Table 

Tomatoes  ripen  slowly,  unless  they  get 
sunshine  on  all  sides;  and  as  the  first 


crops  on  the  market 
prices,   a   truck  gar 

ed  not  to  wait  un 
toes    ripened    on  the 


gel  the  best 
dcner  decid- 
til  his  toma- 
vine,  where 
the  sun 
reached 


A  Snail  Wiadadll  Tttaawiu  Power  thrertsti  •  Bet  of 
0cm  to  a  Tnnitabl*  Leaded  with  Tomatoea, 

Them  to  Sunshine  on  All  Sides 


them  on  one  side.  Accordingly  he  gath- 
ered half-ripened  fruit  and  laid  it,  one 
layer  at  a  time,  on  a  turntable,  which  ex- 
posed all  sides  to  the  sun  as  it  revolved. 
He  mounted  a  light  windmill  on  a  plank 
base,  fixed  a  small  bevel  gear  on  the 
horizontal  ^laft,  and  set  it  in  mesh  with 
a  bevel  gear  of  the  same  diameter  which 
turned  on  a  vertical  shaft  running  down 
to  the  wooden  base,  a  small  spur  gear 
being  fastened  to  the  lower  end.  He 
then  made  a  turntable  by  cutting  a  disk, 
2  ft.  in  diameter,  of  hard  wood,  with  a 
compass  saw.  after  which  he  cut  notches 
in  the  edge  so  as  to  make  teeth  which 
would  mesh  with  the  spur  gear  on  the 
vertical  shaft.  As  the  spur  gear  was 
very  small,  the  gear  ratio  caused  the  turn- 
table to  revolve  very  slowly,  thus  pro- 
viding the  best  condition  for  ripening  the 
tomatoes  without  unduly  taxing  the  pow- 
er of  the  mill. 

A  table  of  this  kind  works  excellently 
with  water  power,  and  water-wheel  con- 
nections are  easy  to  install  if  a  stream 
mns  near  the  garden;  but  whatever  mo- 
tive power  is  used  it  is  necessary  to  luad 
the  table  evenly,  so  that  it  will  balance 
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well  and  allow  the  motor  to  run  without 
unnecessary  handicap. — F.  E.  Brimmer, 
Dalton,  N.  Y. 


A  Lock  for  Light  Atttot 

A  quickly  made  lock,  applicable  to  cer- 
tain makes  of  automobiles,  can  be  con- 
structed from  a  strap  hinge  and  a  good 

padlock.  Holes 
are  drilled  in  the 
ends  of  the  hinge 
straps,  large 
enough  to  take 
the  staple  of  the 
padlock.  The 
straps  are  then 
bent  near  the 
joint,  so  that 
when  the  hinge  is 
placed  around  the 
starting  crank, 
the  straps  will 
come  together  below.  The  padlock  is 
slipped  through  the  holes  and  locked. 
When  in  place,  it  is  impossible  to  push 
the  starting  crank  in  far  enough  to  en- 
gage with  the  end  of  the  crankshaft,  thus 
making  it  impossible  to  crank  the  car 
until  the  hin^e  has  been  removed. — Wm. 
J.  Neiler,  Chicago,  111. 


A  Milk-Bottle  Opener 

A  handy  milk-bottle  opener  is  made 
from  a  single  piece  of  stiff  w.ire  by  bend- 
ing it  as  shown  in  the  illustration.  One 

end  of  the  wire 
forms  a  fulcrum, 
on  which  the  han^ 

die  acts  as  a  lever, 
forcing  the  milk- 
bottle  cover  u  p  . 
after  it  has  been 
pierced  by  the 
point  at  the  other 
end.  The  pointed 
end  can  be  twist- 
ed around  the  ful- 
crum, if  the  wire 
is  not  too  stifif.  thus  making  a  more  rigid 
tool. — E.  K.  VVehry,  Cedar  Rapids,  Iowa. 


Reversing  a  Large  Flywheel 

An  engineer,  who  had  been  placed  in 
charge  of  a  partly  assembled  steam  plant, 
found  that  the  flywheel  hacl  faced  the 
wrong  war  when  it  was  bolted  in  posi- 
tion. The  key  had  not  been  placed  in  the 
keyway,  and  this  could  only  be  accom- 


plished from  one  side  of  the  wheeL  In 
its  present  position,  however,  there  was 

no  access  to  that  side  of  the  wheel,  and 
it  was  therefore  necessary  to  reverse  it 
on  the  shaft.  The  wheel  was  16  ft.  in 
diameter,  cast  in  two  halves,  and  the  low- 
er part  was  sunk  in  a  narrow  pit.  Lifting 
the  lower  half  out  of  the  pit  would  have 
entailed  so  much  labor  that  the  engineer 
used  another  method.  He  turned  the 
wheel  till  the  joint  between  the  halves 
was  horizontal,  reversed  the  top  half,  and 
bolted  it  again  to  the  lower  half  with  the 
wrong  ends  in  contact.  He  then  turned 
the  wheel  through  a  half  revolution  and 
repeated  the  process  with  the  other  ballr^ 
Jack  Solon,  Vicksburg,  Miss. 


Hook  lor  Ladies'  Hatt 

The  size  and  shape  of  a  lady's  hat  gen- 
erally prevent  it  from  being  hung  securely 
on  an  ordinary  hat  peg,  or  coat  hook,  and 
even  if  it  does  not  fall  off,  its  delicate  fab- 
ric is  in  danger  of  injury  from  the  sharp 

metal.  The  style 
of  hook  shown  in 
the  sketch  meets 
these  objections, 
and  is  made  by 
■aMcwKves  /  bending   a  single 

piece  of  wire  into 
the  desired  shape  and  -fastening  it  to 

woodwork  with  two  screw  eyes.  Be  care- 
ful to  make  the  horizontal  part  long 
enough  to  prevent  any  part  of  a  large 
hat  from  being  crushed  against  the  walL— 
A.  B.  Nutting,  Boston,  Mass. 


Removable  Parting  Lip  for  Anger  Bilt 

When  boring  lioles  in  wood  with  an 
auger  bit,  the  parting  lip  of  the  bit  may 
easily  come  in  contact  with  a  nail  in 
such  a  way  that  its  shape  is  ruined.  When 

this  happens  the  bit 


should 
thrown 

usclc^'^. 
lack  of 


not 
away 

sinci" 
one 


be 
as 

the 
may 


occasion  great  m- 
convenience  to  a 
millwright  or  car- 
penter who  is  work- 
ing on  a  job  located 
some  distance  from 
a  supply  store. 

A  bit  which  has  suffered  in  this  way 
may  be  made  to  give  service  indefinitely 
by  the  method  illustrated.  File  away  both 
parting  lips,  and  make  a  hole  in  one  side 


Digitized  by  Google 


POPULAR  MECHANICS 


28T 


of  the  bit,  to  take  a  round  pin,  in  such 
a  way  that  about  four-fifths  of  the  pin's 
diameter  will  lie  within  the  bit  circle,  the 
remaining  portion  being  filed  off  after  the 
pin  is  driven  in.  The  hoje  for  this  pin  is 
worked  in  with  a  rat-tail  file.  Suitable 
taper  pins  are  kept  in  stock  in  machinists' 
supply  stores. 

When  the  pin  is  tightly  fitted,  it  is  filed 
ofiF  to  the  proper  shape  for  a  parting 
lip.  Only  one  lip  is  necessary,  and  a  bit 
repaired  in  this  way  will  give  good  serv- 
ice. If  the  new  parting  lip  is  damaged, 
it  takes  only  a  few  minutes  to  insert 
another  pin,  and  file  it  to  shape. — M.  E. 
Duggan,  Kenosha,  Wis. 


Searchlight  Clamped  for  Tire  Repairs 

For  those  who  prefer  the  tubular  flash 
light  to  the  trouble  light  connected  to  the 
storage  battery,  for  tire-repair  work,  a 
handy  device  is  a  shcet-mctal  clamp  which 
holds  the  flash  light  in  such  a  position  as 
to  throw  the  light  where  it  is  needed. 
The  idea  would  be  of  little  use  to  the 
driver  who  always  has  a  companion  to 
hold  the  light  for  him  in  case  of  trouble, 
but   for  those  who  often   drive  alone, 


A  Flasb-Light  Clamp  Is  a  Great  Comfort  to  the  Lone 
Night  Driver,  in  Caae  of  Tire  Trouble 


there  is  a  decided  advantage.  The  metal 
use<l  should  be  stiff  brass  or  steel,  but 
the  spring  which  holds  the  flash  light  must 
of  course  have  sufficient  springiness  for 
this  purpose.  The  light  will  be  found 
convenient  for  tire  changing  in  the  posi- 
tion shown,  but  if  some  other  angle  is 
preferred,  the  clamp  can  readily  be  made 
to  give  it. — P.  P.  Avery,  Garfield,  N.  J. 


A  Substantial  Garage-Door  Latch 

It  is  a  good  idea  to  provide  a  large 
garage  door  with  a  good,  heavy  latch, 
put  on  in  such  a  way  that  it  will  last  for 
many  years  and  will  resist  the  efforts  of 
thieves.  The  latch  illustrated  has  been 
used  with  satisfaction,  and  requires  no 
materials  for  its  construction  except  some 


scraps  of  bar  iron,  a  few  bolts  or  cap 
screws,  some  steel  wire,  and  a  leaf  from 
an  old  automobile  spring.  It  is,  however, 
well  to  get  a  piece  of  2-in.  angle  iron,  to 


Scraps  of  Bar  Iron  and  an  Old  Auto  Spring  are 
Made  into  an  Unusually  Durable  Garage-Door  Latch 


use  as  illustrated,  as  this  adds  much  to 
the  security  against  theft.  A  coat  of 
black  paint  will  improve  the  looks  of  the 
metal  parts,  and  enough  play  should  be 
left  so  that  the  paint  will  not  interfere 
with  their  free  working. 


Jig  Has  Quick-Clamping  Motion 

The  jig  shown  in  the  drawing  embodies 
an  interesting  quick-clamping  motion. 
The  work  for  which  it  was  to  be  used  was 
previously  finished  to  a  quite  uniform 
width,  so  that  only  a  very  slight  motion 
of  the  jig  clamps  was  ncccssarj'  to  tighten 
or  loosen  the  work  in  the  jig.  This  mo- 
tion was  provided  by  the  use  of  a  small 
shaft,  with  two  eccentric  cams  and  a  wing 
nut  all  keyed  to  it.  The  eccentrics  work 
in  a  space  hollowed  out  in  the  studs,  forc- 
ing them  up  or  down  as  the  cam  shaft  is 


Two  Cams,  Mounted  on  a  Shaft,  Force  the  Studs 
Up  or  Down,  and  Tighten  or  Loosen 
the  Work  in  the  Jig 


rotated  by  means  of  the  wing  nut.  Thus, 
one-half  turn  of  the  wing  nut  or  less  will 
tighten  or  loosen  the  work  in  the  jig. 
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Peed  for  Radius  Work  in  Lathe 

A  simple  mechanisin  for  feeding  the 
tool,  when  a  double-curved  surface  must 
be  machined  in  the  lathe,  is  shown  in  the 

diagram.  The 
work  is  mounted 
on  an  arbor  as 
usual,  and  the  tool 
Is  set  exactly  at 
the  level  of  the 
center  of  the 
woric  The  tool 
post  is  clamped 
down  only  mod- 
erately tight;  and 
a  large  C-clamp 
grips  the  rear  of  the  tool  holder,  as  shown. 
Where  a  spherical  stirface  is  to  be  cut, 
use  a  long  tool  which  has  its  cutting  edge 
on  the  farther  side  of  the  spindle,  and  run 
the  lathe  backward. 


TURN  TO  mOHT^ 
TO  COT  RAOlUB 


Scnen-Door  Hook  Ponnt  Switch 


For  battery  cir- 
cuits carrying  cur- 
rents at  low  volt- 
age, as  used  by 
experimenters,  an 
ordinary  screen- 
door  hook  forms 
a  quite  satisfac- 
tory switch. 


WIRE  TERMINAL 


oowu. 


Repairing  a  Crippled  Table  Leg 

When  a  round  leg  cf  a  f;uK  v  table,  or 
chair,  gets  broken,  it  usually  breaks  on 
an  angle,  and  cannot  be  glued  properly 
unless  a  dowel  i'?  inserted.  Many  persons 
balk  at  inserting  such  a  dowel  so  it  brings 

both    pieces  to- 
V  wooo  n  g  c  t  h  e  r  evenly, 

•'T  'rL^cK/\  but    the  follow- 

ing is  a  simple 
way  of  doing  it. 

In  a  piece  of 
wood,  3  in.  sauare 
and  8  or  10  in. 
Ion}?,  bore  a  hole 
in  the  end  just 
large  enough 
to  t  ikt  the  leg, 
and  about  6  in. 
deep.  Remove  the 
b  i  t,  and  in  the 
same  hole  continue  through  with  a  bit 
the  size  of  the  dowel  wood  (about  in.). 
Insert  the  broken  leg;  if  tapered,  wind 
string  around  the  narrow  part  to  build  it 
up  to  the  diameter  of  the  hole.   Then  in- 


sert the  bit  from  the  other  end,  and  the 
block  will  guide  the  bit  so  that  it  bores  a 
hole  squarely  in  the  center.  The  illustra- 
tion shows  the  arrangement.  Then  bore 
the  other  part  of  the  leg.  insert  the  clowel, 
and  glue.  The  two  parts  should  tit  ex- 
actly and  be  quite  strong.  This  can  also 
be  done  with  square  legs.— V.  H.  Todd, 
Rainbow  ^'^ke,  N.  Y. 


Message  or  Small-Tool  Carrier 

for  the  Sliop 

The  drawing  shows  a  handy  spring- 
actuated  device  for  carrying  messages, 
small  tools,  or  any  light  articles  from  the 
^  .      shop,  office.  «r 

storeroom,  to  oth- 
er parts  of  the 
Iniildinij  on  the 
same  floor.  A 
small  box  has 
screw  eyes  in  the 
upper  edges,  by 
which  it  is  hung 
from  the  wire. 
This  wire  may  be 
stretched  between 
any  two  conven- 
ient points,  and  should  be  very  tight,  so 
as  not  to  sag.  An  arm  on  the  post  or 
wall  to  which  the  wire  is  fastened,  sup- 
ports a  wooden  lever.  A  spring,  such  as 
used  to  hold  screen  doors  shut,  is  at- 
tached to  the  upper  end  of  the  lever,  and 
to  the  post.  To  send  the  carrier  to  the 
other  end  of  the  line,  pull  back  the  lower 
end  of  the  lever,  draw  the  box  up  snug 
against  the  lever,  and  let  gO.  If  the  car- 
rier is  to  be  used  for  papers  or  other  light 
articles,  the  box  should  be  provided  with 
a  cover.— J.  Horace  Van  Nice,  Waukoob 
Iowa. 


Tire  Casing  Forms  Guard 
for  Emery  Wheel 


Making  a  guard 
out  of  sneet  iron 
to  fit  an  emery 
wheel  entails  con- 
siderable labor, 
but  an  old  piece 
of  tire  casing 
needs  very  little 
alteration  in  order 
to  give  it  the  right 
curve. 


CFor  chipping  off  marble,  a  wood  rasp 
or  coarse  hie  has  been  found  usefuL 
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A  Successful  Homemade  Farm  Tractor 


By  THOMAS  A.  LEADLEY 


AT  an  expense  of  approximately  $18 
for  materials  and  labor,  a  Nebraska 
farmer  converted  into  a  tractor  a  second- 
hand automobile  that  had  outlived  its  use- 
fulness as  a  pleasure  car,  and  for  which 
he  paid  $125.  The  ti-actor  pulls  a  gang 
plow  easily  at  a  depth  of  5  in.;  in  a  full 
day's  time  it  will  plow  eight  acres  with  a 


The  converted  machine  works  on  the 
same  principle  as  the  tractor  attachments 
for  automobiles  now  on  the  market,  but 
is  much  less  expensive,  and  therefore  is 
more  likely  to  appeal  to  the  man  with  the 
old  automobile  that  may  not  be  thought 
worth  the  price  of  the  manufactured 
tractor  attachment.  Many  automobiles 
which  have  some  parts 
that  arc  worn  too  badly 
to  stand  up  under  road 
driving,  might  be  suita- 
ble for  converting  into 
tractors  of  this  type,  in 
which  a  good  engine 
an<l  bearings  and  a 
stout  frame  are  the 
princi])al  essentials.  In 
fact,  the  first  cost  of  the 


Although  Having  an  Appearance  Very  Similar 
to  an  Ordinary  Old-Fashioncd  Automobile,  the 
Machine  Has  the  True  Tractor  Characteristics 
of  Heavy  Pulling  Power  and  Hill-Climbing 
Ability,  Together  with  Coniiderable  Poisibili- 
ties  m  Covering  Rough  Ground 


/  ^ 


PMOTXM  m*  eOUKTUT  or  ALTRtO  NOWK* 

Above  la  a  Photograph  Which 
Shows  the  Braces  Built  onto 
the  Ends  of  the  Rear  Wheels. 
To  the  Right,  the  Tractor  is 
Shown  Hauling  a  32-Foot  Corn 
Crib  to  a  New  Position.  This 
Somewhat  Unusual  Task  was 
Performed  with  Entire  Satis- 
faction, and  without  Injury  to 
the  Mechanism  of  the  Tractor 

fuel  consumption  of  V/2  gal.  of  gasoline 
per  acre  and  1  gal.  of  oil  a  day.  The  ex- 
tra equipment  used  in  making  this  home- 
made outfit  consisted  of  two  small 
sprocket  wheels;  a  heavy  steel  shaft,  or 
axle,  and  two  clamps  for  bolting  it  to 
the  frame;  steel  braces;  two  grain-binder 
drivcvvheels  with  large  sprocket  wheels  at- 
tached; two  drive  chains,  and  a  few  bolts, 
keys,  etc.  Most  of  these  parts  can  be 
found  in  the  junk  pile  on  the  average 
farm. 


The  Rear.Axle  Shaft  of  the  Car  Serves  as  a 

Jacksh,ift.  from  Which  Power  Is  Transmitted 
by  a  Chain  to  the  Large  Binder  Wheels 


automobile  was  really  a  great  deal  less 
than  $125,  for  it  was  equipped  with  four 
tires,  two  of  which  were  almost  new. 
These  were  valued  at  about  $75,  and  were 
transferred  to  another  automobile  that 
the  farmer  already  owned.  So,  in  fact,  a 
machine  costing  about  $70,  or  less  than 
the  price  of  one  good  horse,  was  capable 
of  doing  the  work  of  four  or  five. 

The  work  of  converting  the  old  auto- 
mobile into  a  tractor  was  very  simple, 
and  could  be  accomplished  easily  by  any- 
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one  with  the  aid  of  a  blacksmith.  The 
two.  rear  wheels  were  first  removed,  and 
the  tires  were  taken  off  the  front  ones. 
,  On  each  end  of  the  rear  axle  a  small 
sprocket  wheel  was  fastened  by  means  of 
a  key.  The  axle  being  of  the  full-floating 
type,  the  roller  bearings  inside  the  wheel 
housing*  were  left  in.  The  rear  springs 
Wfve  then  removed,  and  the  axle  was 
clamped  firmly  to  the  frame  of  the  car. 

A  short  distance  in  front  of  the  rear 
axle,  the  heavy  steel  shaft  was  bolted  se- 
curely to  the  frame,  on  each  side:  and 
on  the  ends  of  tliis  shaft  were  keyed  the 
two  binder  drivewlu  i-.  with  sprocket 
wheels  attached.  I  hc  ends  of  the  shaft 
were  braced  to  the  frame  in  front  with 
Additional  steel  rods,  as  the  illastrations 
.•:how.  Ordinary  binder  drive  chains  were 
used  to  connect  the  sprocket  wheels  on 
the  rear  axle  to  the  large  ones  of  the  drive- 
wheels.  The  fenders  and  all  other  un- 
necessary equipment  were  removed,  and 
the  conversion  of  the  automobile  into  the 
homemade  tractor  was  complete.  No  ad- 
ditional ^cars  were  needed,  the  same  dif- 
ferential was  used,  and  all  that  remained 
to  do  was  to  hitch  on  the  load. 

The  sprocket  wheels  gave  a  gear  ratio 
of  to  1 ;  that  is,  the  sprockets  on  the 
rear  axle  made  revolutions  to  1  revo- 
lution of  the  dri\ I'wheels.  The  machine 
is  operated  in  the  field  on  high  gear,  or 
direct  drive.  At  first,  larger  sprockets 
were  used  on  the  rear  axle,  and  the  ma- 
chine was  driven  on  the  intermediate  gear, 
but  this  method  did  not  prove  very  suc- 
cessful, so  the  smaller  sprocket  wheels 
were  sti!)?tituted.  These  are  4  in.  in  diame- 
ter and  have  five  teeth.  The  sprockets 
on  the  drivewheels  are  26  in.  in  diameter 
and  have  33  teeth. 

With  this  gear  ratio,  the  machine  moves 
nt  the  rate  of  three  miles  an  hour,  pull- 
ing with  ease  a  pang  plow  in  the  field, 
without  running  the  engine  extremely  fast 
or  slow.  The  gang  plow  is  attached  to 
the  frame  of  the  tractor  in  the  rear.  The 
absence  of  the  rear  springs  makes  the 


Removing  Dents  from  Auto  Bodies 
and  Fenders 

Tf  sufficient  care  is  exercised,  it  is  pos- 
sible to  make  a  good  repair  job  of  the 
dents  and  disfiguring  depressions  which 
mar  the  surfaces  of  autouKiMle  bodies 
and  fenders.  Fill  a  sack  made  of  heavy 
canvas  with  builders'  sand,  and  fasten  a 
board  to  one  side  of  it,  so  that  one  side 
of  the  bag  is  soft  and  one  rigid.  Place 


machine  ride  somewhat  roughly,  but 
springs  of  some  kind  could  leadtty  be  put 

on  to  absorb  some  of  the  jar,  and  to 
lessen  the  strain  on  the  gearing  and 
frame. 

Besides  plowing  50  acres  up  to  date, 
the  tractor  has  pulled  a  three-section  har- 
row over  some  of  the  plowed  ground, 
which  shows  that  the  machine  will  do 
work  on  soft  ground.  It  was  also  used 
to  move  a  chicken  house  a  distance 
of  one-fourth  mile.  The  building  was 
dragged  on  the  ground,  and  most  of  the 
distance  was  covered  with  the  machine 
traveling  on  high  gear.  The  ground  was 
wet  in  places,  and  when  such  a  condition 
was  encountered,  it  was  necessary  to  shift 
to  low  gear.  On  another  occasion,  a  com- 
crih  was  moved  with  the  tractor,  as  the 
illustration  shows.  The  crib  was  d2  by  10 
ft.  in  dimensions,  and  was  monnted  on 
wheels.  T(  was  pulled  a  distance  of  200 
yd.  The  owner  of  the  machine  intends  to 
use  it  also  for  pulling  a  grain  binder  in 
the  harvest  field. 

Apparently  there  has  been  no  exces- 
sive wear  on  the  bearings  and  gears,  and 
no  tronble  has  been  experienced  with  the 
motor,  which  is  a  four-cylinder  one.  One 
headlight  was  allowed  to  remain  on  the 
car,  and  was  of  use  occasionally  for  late 
or  early  plowing.  Extra  lugs  or  spUkes 
were  bolted  to  the  drivewheels  on  the 
outer  surface,  to  give  them  more  traction. 
The  machine  thus  equipped  weigbed  2,234 
pounds. 

W  hile  it  would  not  be  possible  in  every 
case  to  buy  a  used  motor  car  as  cheaply 
as  in  this  case,  or  to  get  one  in  as  good 
condition,  yet  there  are  many  times  when 
used  cars  can  be  bought  for  a  small  figure 
and  made  use  of,  or  when  one  that  is 
about  to  be  disposed  of  might  be  con- 
verted into  something  more  useful  on  the 
farm.  The  number  of  old  automobiles  in- 
crease.*! each  year,  and  a  general  applica- 
tion of  the  method  followed  would  help  . 
to  reduce  the  number  of  cars  that  an- 
nually go  to  the  junk  pile. 


the  soft  side  against  the  cavity  in  the 
sheet  metal,  and  hammer  the  ridge  which 
corresponds  to  the  cavity  on  the  other 
side  of  the  metal.  Use  a  rubber-faced  or 
boxwood  mallet,  to  avoid  cracking  the 
material,  and  strike  light  blows  in  cir- 
cles around  the  damaged  part,  narrowing 
the  circles  gradually  until  the  center  is 
reached.  In  this  way  the  material  will 
be  restored  to  its  original  shape,  and  if 
the  blows  are  not  too  violent,  there  is 
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no  danger  of  making  a  bulge  in  the  oppo- 
site direction,  as  the  sand  offers  sufficient 
resistance  to  keep  the  surface  flat.  The 
method  of  holding  the  sack  in  position 
will  depend  on  the  conditions  governing 
each  case,  but  if  the  car  is  placed  near  a 
wall,  the  matter  will  not  be  difficult. 


^TAl>CR  fO«»  Cl£>Si)«  CHUCK 


Cutting  Slots  in  a  Chuck 
after  Hardening 

The  special  chuck  shown  in  the  cut  was 
required  for  holding  a  job  in  the  turret 
lathe.  It  has  eight  jaws,  separated  by 
slots  about  %  wide;  these  slots  end 
in  oval  holes,  which  give  spring  to  the 
jaws.  The  surfaces  marked  "grind"  were 
required  to  be  hardened  and  ground  be- 
fore the  eight  slots  were  cut.  This  was 
to  insure  great  accuracy,  as  the  work  to 
be  held  in  the  chuck  was  previously  fin- 
ished on  the  outside,  and  only  .015  in. 
was  allowed  for  clamping.  The  prob- 
lem of  cutting 
these  slots  after 
the  work  had 
been  hardened 
was  a  somewhat 
unusual  one,  and 
was  solved  as  fol- 
lows : 

.'\  piece  of  .40- 
ovALMocEfl"'  per-ccnt  carbon 

steel  was  used,  and  was  finished  all  over, 
as  shown  in  the  sketch,  except  that  the 
slots  were  not  cut.  and  about  .020  in,  was 
allowed  on  all  surfaces  to  be  ground.  The 
oval  holes  were  cut  as  shown.  The  piece 
was  then  carbonized,  as  is  done  in  case- 
hardening,  to  a  depth  of  about  Me  in., 
but  instead  of  being  hardened,  was  cooled 
slowly  to  leave  it  soft.  During  this  proc- 
ess, the  threads  were  protected  with  fire 
clay.  The  slots  were  then  cut  to  a  depth 
of  only  %2  in.  below  the  surface,  so  that 
the  jaws  were  still  connected  with  each 
other  by  solid  metal,  This  connecting 
portion  was,  however,  entirely  below  the 
carbonized  layer,  so  that,  when  the  piece 
was  now  heated  and  cooled  suddenly,  it 
did  not  harden  as  did  the  carbonized  part 
on  the  outside. 

The  proper  surfaces  were  ground  to 
finish,  and  the  slots  were  cut  apart  in 
the  milling  machine.  The  other  member 
of  the  clutch,  which  has  an  internal  taper 
fitting  against  the  tapered  surface  shown, 
is  omitted  from  the  drawing  for  the  sake 
of  clearness.  It  screws  onto  the  outside 
threads,  shown  below,  while  the  inside 
threads  fit  the  spindle  of  the  lathe. — S.  B. 
Royal,  Baltimore,  Md. 


A  Sitnple  Potato  Planter 

The  owner  of  a  kitchen  garden  avoided 
the    expense    of    purchasing    a  potato 


Four  Pieces  of  Wood 
Make  Dn  Inexpensive 
Potato  Planter  Whjch 
Gives  Good  Service  in 
the  Hardest  Soil 

]»lantcr  by  niak- 
in£^  a  very  serv- 
iceable one  out  of 
two  pieces  of 
w  f)  o  tl  connecte(i 
by  strips,  or  cross- 
pieces,  of  the  same 
material.  The 
illustration  shows 
how  the  potato  is  held  in  the  planter, 
and  dropped  into  position  by  separat- 
ing the  jaws.  The  crosspieces  should 
l)e  made  strong,  so  that  foot  pressure  may 
be  applied  to  force  the  points  of  the  tool 
into  the  ground. 


Wick  Waters  Seedlings 

In  dry  weather,  young  seedling  plants 
may  wilt  for  lack  of  water.  Yet  it  is  a 
difficult  matter  to  supply  them  with 
moisture  in  the  ordinary  way,  since  the 
sun  dries  the  water  up  very  quickly.  By 
placing  a  tub,  or  pail,  full  of  water  at 
each  end  of  the  row,  with  a  wick  of  soft 


A  Length  of  Cotton  Wick  Provides  an  Irrigation 
System  to  Supply  Young  Plants  with  Water 

cotton,  or  other  absorbent  material,  be- 
tween them,  and  lying  along  the  ground 
at  the  side  of  the  plant  stems,  they  will 
receive  sufficient  moisture  with  a  mini- 
mum of  attention. — S.  Leonard  Bastin, 
Bournemouth,  Eng. 


CA  cheap  glass  cutter,  dipped  in  kero- 
sene, does  straight  work  on  all  but  very 
heavy  glass,  with  satisfactory  results. 


GoogI 


POPULAR  MECHANICS 


li 


LAMP 


Series-Parallel  Switching 

for  House  Lights 

The  method  of  dimming  electric  lamps 
by  connecting  them  in  series  instead  of 
in  paralle]  has  been  widely  used  on  auto- 
mobiles, but  it  has  also  interesting  pos- 
sibilities in  hotise 
lighting.  The  dia- 
gram shows  how 
an  ordinary  dou- 
ble-pole, double- 
throw  switch  can 
be  connected  to 
two  lamps  in  such 
a  way  that,  when 
the  switch  is 
thrown  to  the  up- 
per position,  the 
lamps  are  in  parallel  as  usual,  while,  with 
the  switch  in  the  lower  position,  they  are 
in  series  across  the  line.  It  must  be  un- 
derstood that  lamjjs  biiriiin^'  on  half  volt- 
age, as  these  are  when  connected  in  series, 
burn  with  a  very  low  efficiency,  but  for 
occasions  when  but  little  light  is  required, 
this  may  not  be  a  great  objection.  The 
power  used  by  the  two  lamps  when 
dimmed  will  be  but  little  more  than  one- 
fourth  of  what  the  two  use  when  con- 
nected in  parallel. — Victor  H.  Todd,  Rain- 
bow Lake,  N.  Y. 


^^^^^^^^ 


Test  Gauge  for  Latlie  Centers 

The  cut  shows  a  simple  tool  which  will 
be  of  assistance  to  every  machinist  who 

works  on  a  lathe. 
With  it  the  two 
lathe  centers  can 
be  tested  for  cor- 
rect shape  and 
position  at  one 
observation.  The 
tailstock  center  is 
brought  up  to  the 
proper  distance, 
and  the*  gauge  is 
placed  with  the 
two  60°  angles  fitting  over  the  two  cen- 
ters. Like  an  ordinary  center  gauge, 
it  shows  the  correct  60^  shape,  and  at 
the  same  time  indicates  whether  the 
two  centers  are  in  line  with  each 
Other.  If  the  gauge  fits  them  neat- 
ly, but  the  pointer  does  not  rest  upon 
the  center  line,  it  will  be  apparent  that 
there  is  an  angular  error  in  the  posi- 
tion of  the  centers.  The  gauge  should 
be  accurately  made  f»f  tool  steel,  tempered 
and  ground.  It  will  also  be  useful  for 
testing  centers  in  the  milling  machine  or 


shaper.  For  resetting  the  centers  accu- 
ratdy  after  doing  taper  work,  it  may  give 

more  accurate  results  than  the  marking 
on  the  tailstock  itself. — S.  B.  Royal,  Balti- 
more, 


Securing  AsbestM  Gaskets 

A  tight  joint  can  be  made  in  the  faulty 
exhaust-pipe  coupling  of  an  automobile 
by  placing  a  gasket  of  fine  brass-wire 
mesh  between  the  asbestos  gaskets.  When 
the  flanges  are  tightly  bolted  it  becomes 
imbedded  in  the  asbestos,  and  prevents  it 
from  blowing  out.— Joseph  Magis,  Ouffet, 
Belgium. 

Rubber-Hose  Bushing  for  Plug 

When  cutting  a  wooden  plug  for  a  bar- 
rel or  trough,  it  is  not  necessary  to  spend 
time  in  shaping  it  to  make  a  water-tight 

fit  in  the  vent,  if  a 
piece  of  rubber 
hose  is  ready  to 
hand.  Thrust  the 
rubber  into  the 
vent,  allowing  It 
to  project  about 
%  in.  on  both 
sides,  and  secure 
it  in  position  with 
four  nails,  or 
short  pieces  of 
wire.  When  the 
plug  is  forced  into 
the  hole,  the  pres- 
surc   of  the 

tapered  handle  against  the  rubber  causes 
the  latter  to  expand,  and  effectually  pre- 
vents leakage. — C.  A.  Black,  Jr.,  Hights- 
town,  N.  J. 

Quick  Repair  for  Auto  Radiator 

An  automobile  driver  found  it  neces- 
sary to  do  an  emergency  repair  job  on  a 

Icakin^::  tubular  radia- 
tor.   As  he  was  far  5,^*^^^'^,':'"^^ 
from   a    garage  and 

had  no  soldering  out-  .  — •-- 

fit,  he  cured  the 
trouble  with  his  pliers 
and  a  pair  of  tin- 
smith's shears,  which 
he  always  carried.  He 
cut  the  leaking  tube 
with  the  shears  and 
flattened  the  two 
broken  ends  with  the 
I)liers.  after  which  he  bent  the  ends  over, 
as  shown,  and  stopped  the  leak  com- 
pletely.— Harold  E.  Benson,  Boulder,  Col. 
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Taking  Panorama  Photographs  to  edge  on  a  cardboard  mount,  so  that 

with  an  Ordinary  Camera  they  form  a  continuoas  scene.   If  this  is 

carefully  done,  the  jomts  will  be  hardly 
With  a  little  care,  the  amateur  photog-  noticeable,  but  the  result  depends  to  a 
rapher  can  use  an  ordinary  camera  to  great  extent  upon  the  judgment  shown  in 
malee  landscape  views  of  a  width  extend-  using  the  camera.  The  views  should  all 
ing  far  beyond  the  limits 
of  the  visual  held.  It  is 
necessary  to  use  a  tri- 
pod, as  the  picture  is 
composed  of  a  series  of 
▼tews  taken  from  the 
same  point,  the  angle  of 
vision  being  changed  for 
each  picture.  Select  the 
landscape  to  be  photo- 
firaphcd,  and  direct  the 
lens  to  that  part  of  it 
which  is  to  appear  at  the  right  or  left  ex-  overlap,  and  the  joints  should  be  made, 
tremity  of  the  panorama.  Focus  for  ex-  if  possible,  along  the  vertical  outlines  of 
treme  distance,  and  expose,  after  which  objects  in  the  picture,  such  as  trees  or  tel- 
swing  the  camera  to  the  next  portion  of  egraph  poles,  so  that  the  dividing 
the  view,  and  expose  ae:ain  on  another  lines  will  be  nearly  invisible,  or  can  b« 
section  of  the  film,  repeating  the  process  made  so  with  light  strokes  from  a  lead 
until  the  whole  of  the  landscape  has  been  pencil.  It  is,  of  coarse,  important  thai 
photographed.  When  prints  have  been  the  degree  of  development  should  be  unn 
made  trim  the  edges,  and  paste  them  edge    form  in  the  different  views. 


In  Joiniog  Prints  Tocether  to  Get  the  Panorama  Effect,  It  la  Beat  to 
Trim  Them  aMng  Soait  Vertical  Lia*  ia  the  Pliotosnipl* 


Trough  Prevents  Grotmdillg 

of  Spark  Plugs  by  Rain 

Water  leaking  through  the  hinge  of  the 
hood  cover  on  an  automobile  collects  in 
the  depressions  around  the  spark  plugs 

and  often  grounds  them.  A  galvanized- 
iron  trough,  hung  from  the  center  rod  that 
extends  n'om  dash  to  radiator,  will  carry 
oflf  the  water  as  it  collects,  and  thus  avoid 
the  trouble.  This  trough  should  be  sloped 
from  the  cowl  down  toward  the  front  end 
of  the  car,  the  spout  being  in  front  and  to 
the  left  of  the  engine.  Either  wire  or 
iron  straps  may  be  used  to  hold  the  trough 
in  place^Harvey  Mead,  Scranton,  Pa. 


H93r  Gcane  Hdpt  in  Utilisiiic 
Bam  Space 

The  mechanical  fork  which  runs  on  a 
track  under  the  ridgepole  of  a  barn  is 
only  partly  efficient,  according  to  the  ex- 
perience of  most  farmers.  The  center  of 
the  mow  can  be  filled  with  it.  but  con- 
siderable work  has  to  be  done  by  hand 
in  storing  the  hay  at  the  sides  of  the  bam. 
To  eliminate  most  of  this  labor,  a  farmer 
made  an  adjustable  crane  with  fork  at- 
tachment, of  the  type  shown  in  the  sketch. 
Hinges  of  the  simplest  hook-and-eye  con- 
struction were  made  in  the  farm  smithy, 
*tlie  hooks  being  made  permanent  fixtures 


on  all  the  posts  standing  on  both  sides 
of  the  barn  driveway.  The  crane  was 
then  hung  to  the  post  nearest  to  the  part 


An  Easily  Adjusted  Crane  Enables  a  Mechanical 
Fork  to  Operate  in  Everjr  Part  of  a  Haymow 

which  was  to  be  filled,  and  was  after- 
ward moved  to  the  other  posts  by  the 
fork  which  ran  along  the  roof.  The  beam 
of  the  crane  was  made  to  swing  over  the 
mow  by  the  weight  of  the  fork,  this  con- 
dition being  effected  by  adjusting  one  of 
the  hinges  off  center,  so  that  the  upright 
member  was  tilted  at  a  slight  angle  from 
the  vertical. 
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This  arrangement  also  proved  advan- 
tageous when  the  barn  was  being  un- 
loaded, as  hay  is  not  easily  lifted  by  hand 
when  it  has  been  trampled  down  solidly 
in  the  mow.  With  the  crane,  however, 
it  was  found  possible  to  move  enough 
feed  in  15  minutes  to  last  for  several  days. 
•—Herbert  A.  Shearer,  Willits,  Calif. 


Old  Newspapers  as  Kindling  Wood 

When  a  number  of  old  newspapers  are 
used  to  kindle  fires  it  requires  consid- 
erable lime  to  crumple  them,  and  if  they 

are  left  folded 
they  do  not  burn 
readily.  On  the 
other  hand,  when 
crumpled  they 
sometimes  burn 
too  quickly.  A 
convenient,  quick 
way,  when  the 
newspapers  are 
desired  to  take  the 
place  of  kindling 
wood,  is  to  lay 
ei^ht  or  ten  single 
sheets  of  newspa- 
per, one  upon  the 
other,  and  roll 
them  up  in  a  slender  tube,  then  flatten 
the  tube  out  and  bend  it  under  the  fingers, 
so  that  a  single  knot  can  be  tied  with  it. 
Pull  the  knot  tight ;  five  or  six  of  these 
knots  laid  in  the  stove  grate  will  ignite 
the  coal  as  well  as  wood  kindling. 


Poultry  Houses  on  Posts  Save  Space 

\  isiting  a  city  back-yard  poultry  keeper, 
the  writer  was  surprised  to  discover  that 
his  flock  numbered  600  head.  His  lot  was 
of  liberal  size,  but  that  was  not  the  ex- 
planation, because,  ordinarily,  it  would 
have  seemed  a  small  place  for  175  hens. 
His  simple  device  was  the  building  of 
poultr>-  houses  on  posts.    The  runway  of 


each  house  was  the  space  beneath  it,  ef- 
fecting a  striking  and  obvious  economy. 
The  enthusiastic  owner  told  of  other  ad- 
vantages. The  post  feature  reduced  the 
outlay  for  chicken  wire;  it  created  an  ex- 
ceptionally dry  and  healthful  pen,  and  it 
minimized  the  rat  danger. 

The  principle  is  adaptable  to  most  styles 
of  poultry  houses.  A  lifted  trapdoor  in 
the  pen  floor  gives  the  hens  access  to  an 
inclined  board,  on  which  cleats  are  nailed, 
extending  to  the  ground  below.  This 
space  is  inclosed  on  two  sides  with  ordi- 
nary poultry'  wire.  In  the  back  it  is 
boarded  up  for  protection  against  wind. 
Here  a  door  is  installed  for  convenience 
in  removing  contaminated  surface  soil, 
and  substituting  fresh  material. 

It  will  pay  many  poultry  keepers  to 
elevate  their  chicken  houses  on  posts.  In 
doing  this,  one  of  the  main  things  is  to 
obtain  an  absolutely  tight  floor.  A  double 
floor,  or  a  floor  of  matched  material,  is 
advisable.  A  cartload  of  dry  sand  spread 
over  the  bare  floor,  then  liberal  use  of 
shavings,  straw,  or  other  good  litter  ma- 
terial, makes  the  floor  draft-proof  and 
sanitary.  The  sand  should  be  removed 
twice  a  year,  and  will  be  found  valuable 
for  fertilizer. 

To  the  poultry  keeper  whose  premises 
are  not  well-drained,  so  that  at  rainy 
periods  water  accumulates,  the  poultrj- 
house  on  posts  should  make  special  ap- 
peal. Thousands  of  back-yard  flocks  are 
unprofitable  because  their  quarters  are 
damp.  Under  such  conditions,  the  house 
on  posts  should  be  considered  well-nigh 
indispensable.  In  some  of  the  commercial 
poultry  districts  of  the  Pacific  coast  ii 
is  employed  successfully  for  this  reason. 

On  the  score  of  appearance,  no  one 
could  possibly  object  to  the  poultn.*  house 
on  posts.  \Vith  the  ordinary-  back-yard 
flock,  the  most  unsightly  feature  is  the 
runway.  It  can  be  placed  in  a  subordinate 
position  beneath  the  chicken  house  with 
undeniable  profit. — J.  T.  Bartlett,  Ft.  Col- 
lins. Col. 


Poultry  Houscf.  Placed  on  Potts  above  the  Runway, 
EcoDomixe  Space  and  Provide  a  Drjp 
Floor  for  the  Fowls 


Fruit  Keeps  Better  When  Carefully 

Picked  and  Packed 

A  certain  proportion  of  the  fruit  har- 
vest is  worthless  before  it  reaches  the 
market,  but  the  proportion  is  being  re- 
duced even>-  year  through  the  efforts  of 
experts.  Two  causes  are  given  for  nearly 
all  the  waste  that  occurs.  One  is  care- 
lessness in  handling  the  fruit,  and  the 
other  is  neglect  of  the  precautions  neces- 
sary to  keep  it  cool  after  har\'esting.    The  - 
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former  must  be  eliminated  durinsr  each 

of  the  three  processes  through  which  the 
crop  goes  before  shipment — ^picking,  grad- 
in^,  and  handling.  Any  injury  to  the 
skin  of  the  fruit  is  likely  to  cause  decay ; 
and  to  reduce  wastage,  fruit  growers  con- 
tinue to  improve  the  equipment  used  in 
these  processes.  Where  fruit  is  grown 
on  a  small  scale,  it  is  not  possible  to  make 
radical  changes  in  organization  and  ma- 
terial* but  considerable  saving  is  insured 
by  increasing  the  supply  of  grading  ta- 
bles and  picking  baskets,  and  by  using 
care  in  the  selection  oif  trays,  crates, 
boxes,  and  containers.  To  keep  the  crop 
cool  until  shipment,  special  cellars  and 
storerooms  arc  advised,  and  some  pro- 
vision can  be  made  against  transporta- 
tion risks  if  the  shipper  gives  personal 
attention  to  the  condition  of  the  refriger- 
ator cars  that  are  to  haul  his  crop. — ^F. 
H.  Sweet,  Waynesboro,  Va. 


Dirt  Trap  for  Gasoline  Line 
in  Boat  Engines 

The  owner  ot  a  motorboat  experienced 
a  good  deal  of  trouble  through  the  accu- 
mulation of  sediment  in  his  gasoline  tank, 

and  to  prevent  the 
ipeARBunETOft-s        frequent  choking  of 

the  needle  valve  in 
the  carburetor,  and 
PIPE.  CAP  also  to  prevent 
flooding,  he  i  n- 
stalled  a  trap  in  the 
feed  line  between 
the  carburetor  and 
tank.  It  consisted 
of  a  wrought-iron 
pipe,  with  a  cap  at 
the  upper  and  low- 
er ends,  the  upper 
one  being  drilled 
and  tapped  to  take 
the  feed  pipe  on 
both  sides.  T  h  e 
lower  cap  was 
tapped  to  take  a  Vv- 
in.  petcock,  with 
which  the  trap  was  carefully  drained  be- 
fore making  a  trip.  No  screen  was  used, 
as  the  engine  was  only  of  moderate  size, 
so  that  the  flow  of  fuel  was  slow  enough 
to  permit  dirt  and  water  to  sink  into  the 
well  between  the  separated  ends  of  the 
feed  pipe. — Wm.  F.  Crowell,  Providence, 
Rhode  Island. 


Changing  a  Rigid-Fraiiift  Ifirror 

to  a  TUtiiig-Fftme  Type 

A  plain  mirror  was  ctmrerted,  by  the 
addition  of  two  friction  hinges,  into  a  tilt- 
ing mirror,  which  was  mounted  on  a  low 


By  Sawing  through  All  Pour  Sides  of  Its  Frame  aod 
MoaatiBS  Friction  Hingea.  •  Straight  Mimr 
waa  Converted  into  a  Tilting  One 

dresser,  thus  forming  a  much  more  use- 
ful article  of  furniture.  By  means  of  a 
gimlet  and  a  keyhole  saw,  the  cuts  were 
completed  through  all  four  sides  of  the 
mirror  frame;  the  inner  part  containing 
the  mirror  was  then  removed,  and  the 
sawed  edges  dressed  and  varnished.  The 
friction  hinges,  which  were  obtained  for 
a  few  cents  from  an  upholstery  store, 
were  mounted  behind  as  shown.  Two 
pieces  of  hard  wo  -d  were  shaped  to  form 
the  curved  brackets  at  the  sides,  and  up- 
right cleats  were  fastened  securely  with 
screws  to  the  back  of  the  mirror  and  the 
dresser.  The  cleats  held  the  mirror  in 
place,  the  curved  pieces  being  merely  for 
ornament. — W.  B.  Gray,  Louisville,  Ky. 


CWhen  no  other  supply  is  available,  resin 
taken  from  knots  in  |ime  boards  may  be 
used  in  soldering  a  tm  roof. 


Horse  Muzzle  for  Hanging  Basket 

A  hanging  basket  for  flowers  may  be 
quickly  made  by  adding  a  handle,  made  of 
three  wires  meeting  at  a  hook,  to  an  ordi- 
nary horse  muzzle.  The  basket  is  lined 
with  moss,  dirt  put  in,  and  the  flowers 
planted.  It  is  then  ready  to  hang,  and 
makes  as  neat  an  appearance  as  a  manu- 
factured basket,— Chas.  A.  Black,  Jr., 
Hightstown,  N.  J. 
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Oil  FatecB  for  Garage  Uae 

It  is  well  known  that  smooth  operation 
and  long  life  of  automobilc-typc  engines 
are  promoted  by  draining  the  crank  case 
at  regular  intervals  and  renewing  the  oil. 
If  the  old  oil  is  thrown  away,  however,  it 


CLE.  AN 
OIL 


VUtering  the  Oil  Which  has  been  Removed  from  the 
Ame-Bafiae  Crank  Case  Makes  It  AllDOtt 

as  Good  AH  New 

represents  a  considerable  waste.  Filter- 
ing this  oil  for  the  removal  of  particles 
of  grit,  metal,  and  carhmi  is  a  j^ractical 
process  which  can  be  accomplished  with- 
out any  expensive  apparatus.  Two  meth- 
ods are  illustrated,  tiuso  having  been  se- 
lected from  several  which  were  found  in 
use  in  large  auto-repair  shops. 

The  method  shown  at  the  left  is  used 
in  quite  a  large  shop,  where  a  dozen  cars 
are  drained  daily,  making  the  item  of  oil 
saving  one  of  considerable  importance. 
The  apparatus  consists  of  a  cone-shaped 
canvas  bag,  supported  by  a  metal  ring 
thrown  over  the  top  of  a  5-gal.  can.  In^ 
side  of  the  canvas,  separated  from  it  a 
distance  of  about  1  in.,  a  fine  wire-mesh 
screen  of  similar  shape  is  used  as  a  con- 
tainer for  broken  charcoal,  such  as  is  sold 
for  use  in  kitchen  ranij-cs.  Filtration  by 
this  means  is  rapid,  being  about  2  or  3  gal. 
each  hour.  The  charcoal  acts  as  an  ab- 
sorbent, pathcrint:  the  trrit.  wax.  and  dirt 
from  the  oil,  and  the  wire  mesh  and  can- 
vas also  assist  by  catching  certain  kinds 
of  dirt  which  do  not  adhere  to  the  char- 
coal. The  filter  is  emptied  every  other 
day,  and  washed  out  in  gasoline. 

The  second  type  of  filter  is  even  less 
expensive,  thoucrh  the  operation  is  very 
slow.  One  large  can,  of  5-gal.  capacity, 
receives  the  oil  after  it  has  been  filtered 
by  working:  thrnucjh  the  felt  wick  leading 
from  a  smaller  can,  attached  in  the  posi- 
tion shown.  The  felt  wick  is  made  up  of 
several  loi^  strips  of  felt,  snch  as  used 
for  packet?;  around  crank  cases  and  the 
transmission.   The  wick  should  dip  some 


distance  into  the  used  oil,  but  the  other 
end  should  hang  down  so  as  to  reach  a 
lower  level  than  the  bottom  of  the  small 
can.  The  oil  works  up  into  the  wick  by 
capillary  attraction,  leaving  the  dirt  b^ 
hind.  Gradually,  it  soaks  through  the 
other  end  of  the  wick,  where  it  gathers 
into  drops  and  falls  to  the  bottom  of  the 
large  can.  After  as  much  oil  has  filtered 
from  the  small  can  as  will  separate  itself 
from  the  dirt,  the  remainder  is  thrown 
out,  and  the  can  is  cleaned  with  gasoline 
ready  for  filtering  a  new  lot  of  oil.  It 
is  ncccssarj'  occasionally  to  immerse  the 
wick  in  gasoline  for  cleaning,  or  to  sub- 
stitute a  new  wick. 

Diigiaiii  Pacilitatet  Bmoiiibttiiii^ 
Electrical  Fomiulai 

Formulas  which  an  dectrician  has  to 

use  very  frequently  in  his  work  can  be 
written  in  a  form  winch  makes  them 
much  easier  to  remember  than  the  ordi- 
nary mathematical  expressions.  Three  of 
these  formulas  are  shown  in  the  diagram, 
expressed  in  the  usual  ways  at  the  right, 
and  embodied  at  the  left  in  the  circular 
form.  The  principle  of  these  circles  is 
that  the  product  is  balanced  or  set  against 
its  factors.  In 
the  first  formula  s^SH^' 
E  is  the  product, 
and  I  and  R  are 
the  two  factors. 
By  dividing  the 
product  by  either 
factor,  the  other 
one  is  obtained. 
The  circle  is 
merely  a  visual 
method  of  re- 
membering this 
relation.  The 
same  holds  true, 
in  formula  2,  of 
the  power,  volt- 
ape,  and  current, 
W  being  here  the 
product,  and  E 


R  *CM*K • V 


and  I  the  factors.  (It  should  be  noted  that 
formula  2  applies  in  direct-current  work 
only.)  Formula  3  refers  to  the  resist- 
ance of  a  piece  of  wire  in  relation  to  its 
dimensions.  The  ordinary  form  of  this 
formula  is  the  second  equation  given,  and 
means  that  the  resistance  of  a  piece  of 
wire  is  equal  to  the  length  in  feet  multi- 
plied by  a  certain  constant  number,  K, 
divided  by  the  area  of  the  cross  section, 
which  is  expressed  in  circular  mils,  or 
circles  .001  in.  in  diameter.   In  this  case, 
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R  multiplied  by  CM  is  equal. to  K  multi- 
plied by  L;  that  is,  the  products  of  each 
pair  of  factors  opposite  each  other  are 
equal.  Any  of  the  four  factors  may  be 
found  by  multiplying  together  the  two 
to  the  right  and  left  of  it,  and  dividing 
the  result  by  the  one  opposite.  Thus,  if 
the  relation  of  these  four  symbols  in  the 
diagram  can  be  fixed  in  the  mind,  it  is 
not  necessary  to  remember  any  of  the 
formulas  themselves.  The  number  K  is 
the  resistance  of  a  wire  1  ft.  long  and 
,001  in.  in  diameter,  as  given  in  electrical 
handbooks;  for  soft  copper,  it  is  about 
9.6.— Geo.  W.  Lord,  Philadelphia,  Pa. 


Mud  Hook  for  Auto  Trucks 

A  lumber  dealer,  who  used  motortrucks 
to  haul  his  loads,   found   that  nonskid 

chains  and  trac- 
tion lugs  were 
sometimes  insuffi- 
cient to  extricate 
a  mired  truck. 
For  such  cases  he 
used  a  block  of 
wood,  which  he, 
attached  to  the 
felloe  of  the  wheel 
by  means  of  a 
chain,  eyebolt,  and  hook.  Only  one  block 
is  needed  on  each  driving  wheel.  If  one 
is  particular  about  the  appearance  of  his 
car,  a  piece  of  rubber  hose  may  be  used 
on  the  chain  to  protect  the  finish  on  the 
felloe  and  spokes. — Stanley  R.  Booth,  Sis- 
tersville,  W.  Va. 


Table  Supported  on  Open  Drawer 

In  a  very  small  apartment  kitchenette, 
the  occupant  contrived  to  save  space  by 
arranging  a  little  breakfast  table,  consist- 
ing of  a  device  to 
fit  into  an  opened 
drawer,  as  shown. 
The  drawer  was 
opened  far  enough 
so  the  cleats  fitted 
in  them,  the  staples 
hooking  under  the 

face  board  over  the  eo^no — S  ^^siAPLts 
drawer.   The  draw-  *^-^'-r- 
er  was  pushed  in  CLtAi-^  ^^Slz^i^iT 
far  enough  to  touch  '"^  y"|i  — - 

the  outer  end  of 
the  bottom  cleat. 
One  pair  of  cleats 

was  placed  in  each  side  of  the  drawer.  \ 
common  bread  board  was  then  laid  across 
the  cleats,  and  the  result  was  an  excel- 
lent table  for  a  light  breakfast,  or  some  ex- 
tra table  space  for  doing  the  kitchen  work. 
There  is  nothing  to  prevent  fastening  the 
board  permanently  to  the  cleats,  as  the 
whole  can  then  be  removed  upon  pulling 
out  the  drawer  slightly. — L.  B.  Robbins, 
Harwich,  Mass. 


Wiring  Insulators  from  Inner  Tubes 

The  electric  wiring  on  a  car  body  may 
be  insulatr.'d  when  installed  by  putting 
pieces  cut  from  old  inner  tubes  under  the 
heads  of  ihe  double-pointed  staples  used 
to  hold  the  wires  in  place. 


Park  Entrance  Made  of  Plain  Lumber 

The  gateway  here  shown  was  very  eco- 
nomically constructed  by  using  lumber 

supplied  in  standard  di-   

mensions.  The  uprights 
are  4  by  4  in. :  the  low- 
er crosspieces  and  fence 
rails.  2  by  4  in.,  and 
the  fence  spindles  and 
upper  crosspieces  of  the 
pates,  2  by  2  in.,  as  are 
also  the  short  horizontal 
strips  which  extend  at 
right  angles  between  the 
crosspieces,    to  support 


color  scheme  in  such  a  case  depends  on 
the  surroundings.  Al  very  slight  expense, 
a  gateway  of  this  kind  greatly  improves 
the  entrance  to  a  farm,  a  small  park,  or 


vines  over  the  archways.  By  Using  Cheap 
The  arches  are  made  of  Entrance 
basswood.  which  is  easily  bent  into 
shape  after  being  soaked  overnight  in 
water.  The  structure  was  painted  white, 
with  the  exception  of  the  fence  spindles, 
which  were  given  a  brown  tone;  but  the 


Lumber,  an  Ornamental  Gateway  ia  Erected  at  the 
to  an  IJndeveloped  Park,  at  Trifling  Cost 

even  a  private  residence.  The  example 
shown  stands  at  the  side  entrance  to  a 
large  park,  to  serve  until  the  development 
of  the  neighborhood  will  make  possible 
something  of  a  more  substantial  nature. 


Googl 


Listalling  Shop  Motors  on  the  Cefling 

By  H.  T.  BOYNTON 


'  INHERE  are  many  methods  of  raising 
^  an  inverted  motor  to  a  location  on  a 
ceiling;  but  the  one  outlined  herein  will 

be  found  unexcelled  under  certain  condi- 
tions.   Fig.  1  shows  how  the  tackle  is 


a?5  FLOOR  V 


^TEMPORARY  PCANK 


HtAVY  HORSE 


Tb*  TftCklc  Blocks  are  Attached  to  a  Hont,  Set 
INsfSBally,  or.  Better  in  Many  Catett  to 

Eyebolts  in  the  Next  Floor  Above 

arranged,  and  Fig.  2  gives  a  plan  view 
at  the  second  floor.  The  inverted  motor 
is  raised  with  two  ropes,  each  of  which 
passes  through  a  foiindation-liolt  hole  in 
the  bedplate,  is  arranged  around  the  mo- 
tor frame,  and  made  fast  in  the  eycbolt 
at  what  is  normally  the  top  of  the  motor. 
The  two  holes  in  the  bedplate  are  located 
at  diagonally  opposite  corners.  The  hoist- 


 -I 
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Fm.2 

Ulinc  Only  Two  Holes  for  Hoisting,  Leavtl 
Othar  Two  for  the  Bolts  to  Hold  the  Motor 
While  the  Ropet  are  Unlaatened 

ing  ropes,  after  being  made  fast  to  the 
motor,  are  threaded  through  two  of  the 
four  holes  which  have  been  bored  to  ac- 


commodatc  the  bolts  in  the  stringer 
pieces  which  will  support  the  motor. 
Then  the  ropes  are  carried  through  two 
accurately  located  holes  in  the  floor  above. 
On  this  floor  rests  a  horse  supporting 
the  two  sets  of  blocks  with  which  the 
motor  is  raised.  As  indicated  in  the 
drawings,  the  horse  is  arranged  diagonally 
so  that  it  is  directly  over  the  two  holes 
in  the  floor  through  which  the  hoisting 
ropes  pass.  Sometimes,  instead  of  using 
a  horse  to  support  the  tackle,  it  is  better 
to  arrange  temporary  eyebolts  in  the  floor 
of  the  story  next  above,  as  shown  at  the 
top  of  Fig.  1.  They  can  be  readily^  re- 
moved after  the  motor  has  been  raised, 
but  can  be  quickly  relocated  when  the 
motor  must  be  replaced  or  taken  down. 

After  the  motor  has  been  raised  to  its 
position  on  the  stringer  planks,  two  bolts 
arc  inserted  through  the  open  holes,  and 
set  up  tightly.  Then  the  hoisting  ropes 
are  pulled  out  and  the  other  two  bolts 
are  inserted. 

It  should  be  noted  that,  with  this 
method,  it  is  not  necessary  to  cut  any 
large  holes  in  the  floors.  The  stringer 
pieces  having  been  bolted  to  the  beams, 
the  four  holes,  two  in  each  stringer,  for 


2":?  FLOOR 


Fm.9 


  If  

in  the  Stringer*,  a  Plumb  Bob  Is  Useful 

the  four  motor-supporting  bolts,  are  lo- 
cated and  bored  in  them.  These  holes 
should  be  at  least  in.  greater  in  diame- 
ter than  the  diameter  of  the  supporting 
bolts.  Then  the  two  holes  for  the  ropes 
are  bored  through  the  floor  above.  If  a 
bit  long  enough  is  available,  this  is  easily 
done  by  using  the  holes  in  the  stringers 
as  guides  and  boring  with  the  lower  end 
of  the  bit  through  one  of  them.  If  no 
long  bit  is  at  hand,  the  locations  of  the 
Hoor  holes  can  be  accurately  determined 
with  a  plumb  bob,  as  shown  in  Fig.  3. 
The  floor  holes  should  be  generously 
large,  so  that  they  will  not  bind  the  hoist- 
ing rope.  When  buying  a  motor  for  in- 
verted ceiling  mounting,  select  one  which 
has  a  single  bedplate,  instead  of  two  slide 
fails,  as  it  is  much  more  dilBcalt  and 
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tedious  to  line  up  and  level  two  slide  rails 
than  one  bedplate.  Furthermore,  the  slide 
fafls  will  require  at  least  twice  as  many 
supporting  bolts  as  the  bedplate. 


Nickel-Pointed  Soldering  Copper 
for  Aluminum  Work 

Owing  to  surface  oxidation,  it  is  diffi- 
cult to  make  solder  adhere  to  aluminum 
surfaces,  but  if  the  soldering  copper  is 
furnished  with  a  nickel  tip,  the  opera- 
tion can  be  performed  quite  succes.sfuUy. 

Place  the  molten 
solder  on  the  alum- 
inum surface,  ap- 
ply a  small  quantity 
of  acid  f^ux.  bring 
the  copper  to  an 
intense  heat,  and 
thrust  the  t  i  p 
through  the  solder. 
*«^»*^  Work  the  copper 
back  and  forth,  so 
that  the  hard  nickel  tip  will  scrape  away 
the  oxidized  surface,  and  the  solder  fol- 
lowing in  the  path  of  the  tool  will  ad- 
here to  the  ahimiiuim  before  tlio  air  can 
Strike  it  and  oxidize  it  afresh.  It  is  im- 
portant that  the  surface  should  be  com- 
pletely covered  with  solder  before  the 
scraping  process  is  begun;  otherwise  the 
penetrating  air  will  renew  the  oxidation. 

To  unite  two  pieces  of  aluminum  which 
are  already  coated  with  solder,  it  is  only 
necessary  to  brinjj  the  surfaces  together, 
and  to  use  a  little  flux  and  a  hot  iron. 
The  coating  will  then  fuse  without  per- 
mitting air  to  penetrate  and  oxidize  the 
aluminum  underneath. — :G.  A.  Luers, 
Washington,  D.  C. 


Drawing  on  Glass  with  Ink 

Blueprints  from  drawings  made  on 
glass  are  more  distinct  and  show  greater 

contrast  than  those  made  from  tracing 
cloth.  For  classified  factory  records  it  is, 
of  course,  out  of  the  question  to  use  glass, 
but  in  special  cases,  when  it  is  necessary 
to  make  very  clear  prints  of  small  size,  a 
glass  drawing  is  preferable.  The  surface 
docs  not  take  mk  readily,  but  when 
treated  with  a  preparation  of  rncrn  and 
turpentine  it  gives  no  difficulty.  Fill  a 
half-pint  bottle  with  gasoline,  break  up 
a  1-in.  cube  of  rosin,  and  let  it  dissolve 
in  the  bottle.  Then  paint  the  surface  of 
the  glass  with  the  solution,  and  when  it 
is  dry  proceed  to  make  the  drawint:  with 
ordinary  India  ink.— William  Ghnstead, 
Columbia,  Mo. 
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Notching  a  Lock  Makes  It 

Harder  to  Pick 

Some  night  latch  locks  are  virtually 
useless  for  keeping  out  the  skilled  bur- 
glar, for  the  rea- 
son that  such 
locks  can  be 
Opened  by  any 
skilled  lock  picker 
with  a  putty  knife, 
or  any  other  thin- 
I'laded  instrument. 
About  all  one  has 
to  do  to  open 
such  a  lock  is  to 
thrust  the  blade 
between  the  door 
and  the  jamb,  pushing  the  latch  inward 
and  unlocking  the  door.  But  if  the  latch 
has  been  filed,  as  indicated  in  the  accom- 
panying sketch,  the  blade  cannot  reach 
the  beveled  portion,  and  in  consequence 
the  door  cannot  be  so  easily  opened  with- 
out the  key.— J.  E.  Hogg,  Los  Angeles, 
California. 


String-and-Metal  Paper  Clip 

For  filing  away  papers  and  magazines, 

a  neat  and  very  inexpensive  arranp^ement 
is  made  from  two  strips  of  galvanized 
iron  and  a  shoe- 
string. The  two 
strips  may  be  cut 
out  with  a  pair  of 
snips,  and  should 
be  about  in. 
wide  and  6  in. 
!oi\t:.  P'.iiich  holes 
%  in.  from  each 
end,  and  in  one 
piece  cut,  or  file, 
y  -  notches  near 
each  end.  After  a 
new  magazine  has 
been  added  to  the 
hie,  pull  the  string  tight,  and  wind  the 
ends  around  through  the  notches  in  the 
ends  of  the  upper  strip.  Thi';  will  give 
quite  a  strong  fastening,  and  it  is  a  mat- 
ter of  only  a  few  seconds  to  loosen  it  to 
add  the  next  magasine.— T.  T.  Templin, 
Paris,  Ky. 


CA  suitcase  is  an  awkward  object  to 

carry  on  a  crowded  street.  It  may  be  made 
much  easier  to  handle  in  a  crowd  by  add- 
ing an  extra  handle  placed  on  one  end. 

This  enables  the  owner  to  carry  the  suit- 
case end  up,  thus  occupying  as  little  room 
as  possible. 
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Table  Desk  for  Calculating  Machines 

Adding  machines  are  now  so  generally 
used  in  commercial  houses  that  desks  con- 
structed to  hold  them  are  becoming  neces- 


A  Siinple  Carpentering  Job  Transforms  a  Cheap 
Table  into  a  Handy  Desk  to  H«ld 
Adding  Machine 

sary  articles  of  office  furniture.  It  is 
possible,  however,  to  use  an  inexpensive 
tal)lc  for  the  purpose  by  making  a  few 
simple  changes.  Cut  away  a  portion  of 
the  top,  as  shown  in  the  sketch,  and, 
after  removing  part  of  the  horizontal 
frame  which  supported  it,  fasten  it  in  po- 
sition again  about  3  in.  below  its  former 
elevation.  In  this  way  the  machine  can 
be  kept  on  the  operator's  ric^ht  side,  with 
the  keys  at  a  convenient  level,  and  the 
rest  of  the  table  can  be  use!  for  the  rec- 
ords in  which  the  totals  arc  l)L'in}:^  entered. 
By  observing  the  dimensions,  it  will  be 
seen  that  the  machine  is  set  at  an  angle 
to  the  edge  of  the  table,  so  that  the  key- 
board is  turned  toward  the  operator. — M. 
G.  Adair,  Los  Angeles,  Calif. 


wooocN  a«u. 


Ball-Clainp  Towd  Hanger 

By  using  a  hanger  of  the  type  shown, 
the  danger  of  tearing  a  towel  is  much 

reduced.  It  is  made 
with  a  small  metal 
plate,  a  piece  of  ^in-in. 
rod.  and  a  wooden  ball, 
with  a  hole  bored  in  it 
so  that  it  will  slide  free- 
ly on  the  wire.  Cut  a 
groove  in  the  back  of 
the  plate  before  screw- 
ing it  to  the  wall,  bend 
]  i  ijiiii'  the  small  portion  of  the 
wire  that  projects  on 
that  side,  press  it  down 
into  the  groove,  and 
flatten  it  with  a  ham- 
mer. This  will  make  the  wire  flush  with 
the  plate,  and  prevent  it  from  turning 
in  the  hole. — Violet  Johnson,  Rockford, 
Illinois. 


Drilling  Drain  Holes  in  Auto  Axle 

Melted  grease  which  escapes  at  the  end 
of  an  automobile-axle  housing  is  likely 
to  fall  upon  the  brake  lining,  but  can  be 
prevented  from  doing  so  by  drain  holes 
drilled  in  the  housing  a  short  distance 
from  the  hub.   A  hole  is  about  the 

right  size.  Jack  up  the  axle  about  1  in., 
and  mark  the  lower  surface  of  the  hous- 
ing with  a  center  punch  at  the  point 
where  the  hole  is  to  be  drilled,  placing  a 
breast  drill,  pointing  upward,  on  a  Mock 
beneath  it,  with  the  point  of  the  drill  in 
the  punch  mark.  Let  the  axle  down 
irradiially  while  operating  the  drill  untfl 
the  hole  is  made.  This  method  of  keep- 
ing grease  off  the  brake  lining  should  only 
be  used  when  no  other  cure  is  possible,  as 
tht  re  is  always  a  possibility  that  dust  and 
dirt  may  find  their  way  into  the  housing 
through  the  hole.  Much  of  this  dirt  wtll, 
however,  flow  out  again  when  the  grease 
in  the  housing  becomes  hot. — ^Anthony 
Ottts,  Bloomington,  111. 


Strings  Kept  on  Old  Handle 

A  handle  of  this 
type  can  be  read- 
ily used  as  a  hold- 
er for  pieces  of 

string,  these  being 
rolled  up  on  it 
very  quickly. 


Tool  Bores  Deep  Holes  in  Wood 

When  a  long  hole  of  large  diameter 
was  to  be  bored  in  a  pattern,  the  tool 

illustrated  was  de- 
vised. First,  a 
piece  of  V4-i"- 
pipe  was  split 
down  the  seam 
for  about  1V4  i"-; 
then  one  side  of 
the  split  was 
bent  in  toward 
the  center,  to  re- 
move the  chips, 
the  other  side  be- 
ing bent  out  to  form  a  lip  to  do  the 
cutting.  This  lip  was  drawn  to  a 
keen  edge  with  a  smooth  file;  it  may  be 
casehardened  if  the  tool  is  to  be  used 
often.  This  makes  a  veiy  cheap  and  sat- 
isfactory tool ;  to  forge  one  out  complete 
would  be  a  comparatively  expensive  and 
very  slow  method. — George  Ebclhare, 
Norristown,  Pa. 
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Lawn  Mowers  Drawn  by  Light  Automobile 


The  cutting  of  grass  in  large  parks  and    to  get  out  of  order,  beyond  the  mechan- 
private  grounds,  golf  links,  and  other     ism  of  the  automobile  itself,  and  the 
places  where  a  neat  appearance  is  desired,     mowers    require    no    attention    exce|  t 
is  a  problem  for  which  various  solutions     sharpening  and  oiling.    A  swath  about 
have  been  ofifercd-   Specially  built  power    10  ft.  wide  can  be  cut.   The  device  is,  of 
lawn  mowers,  operated  usually  by  gaso- 
line engines,  have  been  used  in  many 
places  with  good  results,  but  the  cost  of 
these  machines,  and  the  fact  that  they 
are  often  subject  to  heavy  wear  from  con- 
tinual  high  speed  and,  perhaps,  from 
faulty  springing,  have  diminished  their 
usefulness.    A  method  has  been  adopted 
for  use  on  a  golf  links  which  is  char- 
acterized by  great  simplicity,  and  which 
does  the  work  at  a  very  good  rate  of 
speed.     Three   wide  lawn 
mowers  are  attached  to  a 
steel  frame,  as  illustrated, 
and  the  whole  is  attached 
to  the  rear  of  an  ordinary 
light  automobile.   The  two 
mowers  at  the  side  overlap 
the  central  one  by  a  few 
inches,  to  insure  covering 
the  swath  completely.  As 
the  automobile  did  not  have 
to   be  provided  especially 
for  this  purpose,  but  was 
required  for  other  purposes, 
for  which  it  could  be  used 
■when  not  engaged  in  draw- 
ing the  mowers,  the  first 
cost  of  the  apparatus  is  very  low,  con-    course,  best  adapted  for  use  on  large 
sisting  of  only  three  mowers  and  a  few     areas,  where  there  is  plenty  of  space  for 
pieces  of  angle  steel.    There  is  nothing    cutting  rounded  comers. 


The  Three  Howert.  Held  in  «  Fixed  Position  to  Each  Other  by  the 
Angle -Steel  Frame,  are  Drawn  by  the  Car  at  a  Very 
Good  Speed  and  Cut  a  10-Poot  Swath 


Pinion  Machined  on  a  Shaper 

When  a  mine  pump  broke  down,  and 
emergency  repairs  became  necessary,  a 
pinion  had  to  be  replaced.  The  mine 
would  fill  up  with  water  before  a  new 
pinion  could  come  from  the  nearest  sup- 
ply point,  so  It  was  necessa.ry  to  make 
one.  The  only  machine  available  was  a 
good  shaper,  and  it  was  accordingly 
pressed  into  service.  The  pinion  to  be 
replaced  was  somewhat  wider  than  the 
gear  it  meshed  into,  and  consequently 
the  teeth  on  one  edge  of  it  were  not  worn 
at  alL  When  the  blank  for  the  new 
pinion  had  been  turned  up,  it  was  forced 
on  a  mandrel,  together  with  the  old 
pinion.  The  mandrel  was  then  mounted 
on  the  V-blocks  on  the  shaper  table,  and 
clamped  securely.  The  old  pinion  was 
used  as  a  template  to  cut  the  new  one, 


and  the  mandrel  was  revolved  to  the 
proper  position  for  cutting  each  succes- 
sive tooth  with  the  shaper  tool.  Two 
cuts  were  made  for  each  tooth — one  with 
a  parting,  or  cutting-off,  tool,  which  re- 
moved most  of  the  metal,  and  one  with  a 
side-cutting  tool,  slightly  rounded  at  the 
point  and  ground  to  fit  the  side  of  the 
tooth. 

In  this  way  the  breakdown,  which  had 
occurred  at  4:00  p.  m.,  was  ended  at 
9:30  the  next  morning,  and  the  new 
pinion  ran  with  scarcely  any  more  noise 
than  the  old  one  had  been  making. 


CA  handle  for  a  door  which  opened  up- 
ward was  made  from  an  old  shovel  han- 
dle. The  handle  was  cut  off  the  shovel 
near  the  grip,  and  bolted  to  the  door  at 
a  right  angle,  the  bolt  head  inside  the 
grip  circle. 
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Tin  Can  with  Open  End  Fonat 

Emergency  Float 

A  flat  dweller  made  an  elTcctive  repair 
job  in  a  toilet  tank  by  using  an  ordinary 
tin  can.  The  float  ball  had  become  full 
of  water,  and  sank  to  the  bottom  of  the 

tanky  so  that  the  es- 
cape valve  was  kept 
permanently  open. 
He  substituted  a 
smalt  can  for  the 
hall,  and  attached  it 
to  the  float  rod  by 
TO  TRAP  screwing  the  latter 
into  a  piece  of 
wood  which  he  fas- 
tened with  wire  to 
the  can.  The  can  was  then  placed  in  the 
water  with  the  lower  end  open,  so  that  it 
sank  a  short  distance,  and  then  floated 
like  a  diving  bell,  due  to  the  presence  of 
the  air  at  the  lop.  In  this  way  the  plunger 
at  the  other  end  of  the  rod  was  made  to 
close  the  valve  as  effectively  as  when  the 
float  ball  was  in  use.- 


Houses  Made  Proof  against  Ants 

and  Insects 

In  many  tropical  countries,  ants  arc  a 
constant  plague,  and  several  methods  have 
been  devised  to  prevent  them  from  en- 
tering buildings. 
One  of  those,  fa- 
miliar in  the  Ca« 
nal  Zone,  is  shown 
in  the  drawing.  It 
consists  of  sepa- 
rately constructed 
Steps  and  wall 
cheeks,  which  do 
not  come  in  con- 
t  a  c  t  with  the 
building,  but 
leave  openings,  C, 
between.  Small 
oil  troughs  in  the 
foundation  footings  prevent  the  ants  from 
passing  there.  The  cniT^trnctinn  is  very 
simple,  and  may  be  carried  out  in  a  vari- 
ety of  ways,  according  to  the  architectural 
layout.  The  floor  of  the  huihlinc^  projects 
in  the  form  of  a  cantilever  at  the  top  of 
the  steps,  and  is  slightly  narrower  than 
the  steps  below,  so  as  to  leave  openings 
on  each  side.  The  troughs  in  the  foot- 
ings must  be  kept  filled  with  oil,  and  all 
vegetation  must  be  kept  away  from  the 
walls  and  Steps:  it  is  necessary,  also,  to 
keep  the  gaps  free  from  small  articles 
and  mbbi^,  which  might  bridge  them. 


Methods  for  Preserving:  Eggt 

without  Refrigeration 

Air  which  penetrates  the  shell  of  an  egg 
carries  destruction  with  it,  so  that  proc- 
esses by  which  the  shells  are  made  air- 
tight are  of  great  importance  to  the  work 
of  preservation.  Different  chemical  prep- 
arations are  used  in  coating  the  shells, 
and  before  they  are  applied  it  is  advisable 
to  cleanse  the  surfaces  thoroughly.  A 
rag  dipped  in  chloroform  is  very  effective 
for  this  purpose. 

Among  the  best  materials  for  coating 
eggs  are  paraffin  wax,  sodium  silicate, 
and  beeswax.  If  paraffin  is  used,  melt 
the  wax  to  a  liquid,  and  dip  the  eggs 
one  at  a  time,  using  an  iron  spoon.  The 
sodium-silicate  method  is  a  little  more 
cnmi)licated,  as  a  certain  portion  of  the 
chemical  must  be  dissolved  in  boiling 
water  until  a  rich,  sirupy  solution  is  oIh 
taincd.  Use  three  parts  of  water  to  one 
of  silicate,  and  leave  each  egg  a  few  min- 
utes in  the  mixture,  which  should  be 
quite  hot.  If  beeswax  is  used,  melt  it  in 
a  dish  over  a  gentle  fire,  and  then  mix  it 
with  olive  oil.  Four  ounces  of  wax 
to  eight  of  oil  will  be  sufficient  when  the 
eggs  are  dipped  one  at  a  time. 

With  the  boric-acid  and  quicklime 
treatments,  no  coating  is  applied.  When 
using  quicklime,  mix  12  oz.  with  each 

fallon  of  water,  adding  6  oz.  common  salt, 
dr.  soda,  V2  dr.  saltpeter,  dr.  tartar, 
and  IV2  dr.  borax.  Pour  a  quantity  of 
the  mixture  into  a  barrel  until  it  is  a 
few  inches  deep.  Put  in  a  layer  of  eggs, 
pour  quicklime  over  them,  and  place 
another  layer  of  eggs  above.  Continue  un- 
til the  last  layer  of  eggs  is  about  8  in.  from 
the  top  of  the  barrel,  fill  the  remaining 
space  with  quicklime,  cover  it  with  a 
cloth,  and  scatter  lime  upon  it.  The 
boric-acid  treatment  is  a  little  simpler. 
Put  five  or  six  eggs  at  a  time  into  a  piece 
of  netting,  and  plunge  them  for  a  moment 
into  a  boiling  solution  of  boric  acid  and 
water.  Bacteria  are  killed  by  the  boiling 
acid,  and  the  shell  becomes  strengthened 
with  a  thin  layer  of  coagulated  albumen. 
— ^S.  Leonard  Bastin,  Bottmemonth,  Eng. 


Chalk  Used  When  Piling  Lead 

When  filing  lead,  or  other  soft  metals, 
it  is  well  to  rub  a  piece  of  chalk  over  the 
file  before  commencing  work.  The  chalk 
prevents  particles  of  metal  from  filling  the 
file  teeth.  To  clean  the  file,  tap  it  against 
the  workbench,  and  the  filings  will  fall 
oat— J.  N.  Bams,  Buffalo, 


tiimgs 
»,  N.  Y. 
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A  Power  Plant  for  the  Canoe 


Br  L.  B.  ROBBINS 


A  CANOEIST  who  can  pick  up  an  old 
chainless  bicycle  and  a  low-powered 
engine  of  suitable  size  and  weight,  such 
as  a  single-cylinder  motorcycle  engine, 
may  easily  make  himself  the  possessor  of 
a  power-driven  canoe.  The  illustration 
gives  an  idea  of  how  this  may  be  accom- 
plished. No  attempt  has  been  made  to 
privc  dimensions,  as  the  style  of  c.inoe, 
engine,  and  bicycle  will  necessarily  de- 
termine the  details.  The  propelling  mech- 
anism is  patterned  closely  after  the  av- 
erage outboard  mo- 
tor in  operation.  It 
has  the  advantage 
of  being  very  inex- 
pensive. 

The  power  is 
transmitted  by  a 
chain  drive  from 
the  crankshaft  of 
the  engine  to  the 
bicycle  crank,  which 
is  monnted  in  its 
hanger,  forming 
the  upper  part  of 
the  transmission. 
Here  the  bevel 
gears  from  the 
chainless  bicycle 
carry  the  power 
flown  ward  through 
the  bottom  of  the  canoe  to  the  propeller 
shaft,  to  which  connection  is  made  by 
thf  small  bevel  c:cars  taken  from  the 
rear  bub  of  the  bicycle. 

Saw  off  the  rear  forks  of  the  bicycle, 
so  as  to  remove  the  sprocket  hub,  the 
rear-gear  housing,  and  shaft  tube.  The 
parts  used  consist  of  the  driving  gear, 
and  that  part  of  the  frame  which  holds 
and  contains  it. 

About  6  in.  above  the  rear  housing, 
where  the  rear-hub  spring  projects,  saw 
tbe  shaft  tube  in  two  parts.  Before 
doing  this  it  will  be  well  to  remove  the 
driving  gears  and  the  shaft  at  each  end. 
A  wide  flange  must  then  be  brazed,  wa- 
ter-tight, to  each  section  of  the  tube. 


-  V  . 


The  Dfivtef  McchaaiiiB  of  w  Old  Clminln  Btcjrcl* 
caa  be  ueed  for  Pittint  «  Propeller  to  ■  Canoe 


An  amount  of  tube  must  be  removed  be- 
fore thc"^c  flange^  are  brazed,  sufficient  to 
compensate  for  the  added  thickness  of  the 
two  flanges  and  the  bottom  of  the  canoe, 
not  including  the  keel  piece.  The  flanges 
will  be  much  more  easily  brazed  at  right 
angles,  and  since  the  tube  will  most  likely 
have  to  project  through  the  bottom  of  the 
canoe  at  an  angle  to  it,  it  may  be  nec- 
essary to  insert  wooden  angle  shims, 
as  shown  in  the  detail,  which  must  be 
fitted  so  as  to  be  water-tight. 

Remove  the  pedal 
hanger  from  the 
sprocket  gear,  and 
lit  a  steel  shaft  in 
its  place,  plugging 
up  the  unused  end 
of  the  hub.  i'hc 
projecting  end  of 
the  shaft  should 
then  be  fitted  with 
a  large  chain 
sprocket.  Insert  a 
grease  cup  over  the 
main  driving  gears 
in  the  hub.  Cut 
down  the  opposite 
fork,  and  flatten 
and  bend  the  end, 
so  that  it  can  be 
bolted  to  the  floor 
in  line  with  the  upper  flange,  and  will 
act  as  a  brace. 

Xcxt.  bore  a  hole  in  the  center  of 
the  bottom  of  the  canoe  at  the  desired 
point,  removing  about  6  in.  of  the  keel 
piece  at  that  point.  Make  the  hdle  the 
same  diameter  as  the  inside  of  the  shaft 
tubing.  Reassemble  the  shaft  and  gears 
in  the  longest  tube  and  set  it  in  place 
in  the  canoe  by  bolting  down  tbe  brace. 
This  will  set  the  upper  flange  over  the 
hole.  Then  attach  a  suitable  propeller, 
R  or  9  in.  in  diameter,  to  the  rear 
hub  shaft  in  the  rear  housing.  Set  the 
short  end  of  the  tube  on  the  bottom  of 
the  canoe,  to  fit  the  hole,  and  bolt  the 
two  flanges  together,  using  rubber  gaskets 
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under  each  flange  to  render  the  joint  wa- 
ter-tight. Then  set  up  the  bevel  gears  of 
the  under  housing  in  their  proper  place, 
and  replace  the  rear  housing.  If  this 
housing  does  not  furnish  a  suitable  bear- 
ing in  itself  for  the  propeller  and  shaft,  an 
auxiliary  brace,  to  support  the  outer  end 
of  the  propeller,  can  be  attached  to  the 
keel,  as  shown,  in  the  sketch.  An  iron 
brace,  bolted  to  the  propeller  housing  and 
to  the  keel  as  shown,  will  give  additional 
strength.  Any  light  single-cylinder  mo- 
torcycle engine  will  provide  sufficient 
power  to  turn  this  proi)ellcr. 

The  method  of  mounting  the  motor  as 
illustrated  is  only  suggestive.  It  will  be 
necessary,  in  the  first  place,  to  provide  a 
pair  of  heavy  wooden  blocks  to  which  the 


motor  can  be  bolted.  The  blocks  can 
then  be  fastened  to  the  ribs  of  the  canoe 
with  angle  irons  to  keep  them  in  nosi- 
tion.  Arrange  a  crank  and  pin  on  one  end 
of  the  crankshaft,  and  a  small  sprocket 
on  the  opposite  end,  which  will  come  in 
line  with  the  large  sprocket  on  the  gear 
shaft.  Connect  these  sprockets  by  a  suit- 
able chain.  Gasoline  tank,  accessories, 
and  controls  can  then  be  placed  at  suit- 
able and  convenient  points  along  the  in- 
side of  the  gunwales.  Make  every  effort 
to  keep  the  weight  as  low  as  possible,  to 
insure  steadiness.  The  difference  in  the 
size  of  the  two  sprockets  will,  of  course, 
determine  the  number  of  revolutions  of 
the  propeller  when  the  motor  is  running 
at  its  average  speed. 


4 


Photographing  a  Person 

"Floating  in  Air" 

Pictures  can  be  taken  of  persons  while 
they  are  in  mid-air,  using  ordinary  cheap 
cameras,  though  some  judgment  is  neces- 
sary. The  photograph  shows  such  a  snap- 

 .    shot,  made  with  a 

single-lcns.  fixed- 
focus,  vest-pock- 
et-size camera. 
The  light  must  be 
good,  even  better 
than  for  an  ordi- 
n  a  r  y  instantane- 
ous exposure. 
Place  the  person 
to  be  snapped  on 
a  fence,  porch 
railing,  or  other 
convenient  place, 
at  least  5  ft.  above 
the  ground.  If 
possible,  there 
should  be  a  light- 
c  o  I  o  r  c  <1  back- 
ground, as  in  the 
photograph, 
so  that  the 
clothing  of  the  subject  will  contrast  with 
it.  Point  the  camera  at  the  feet  of  the 
subject  while  he  is  standing  on  the  railing. 
Then  count  100,  200,  300,  400  just  rapidly 
enough  to  say  the  words  distinctly.  The 
subject  must  jump  when  300  is  spoken, 
and  the  shutter  is  snapped  at  400.  This 
should  give  time  for  the  subject  to  be 
in  mid-air.  The  result  naturally  depends 
on  conditions,  but  with  ordinary  care, 
good  light,  an  exposure  of  ^5  second,  and 
a  fairly  good  camera,  the  trick  should 
not  be  difficult- 


I 
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Lantern  Slides  from  Paper 
and  Magazine  Pictures 

It  is  possible  to  make  lantern  slides, 
without  going  to  the  expense  of  photog- 
raj)hy,  by  transferring  newspaper  or  mag- 
azine illustrations  to  the  glass.  The  articles 
needed  are  some  old  camera  plates,  a  glass 
cutter,  transparent  varnish,  some  transfer 
solution,  which  can  be  made  cheaply  at 
home,  and  the  illustrations.  To  make  the 
transfer  solution,  dissolve  a  bar  of  soap 
in  1  gal.  of  hot  water,  and  add  1  pt.  of 
turpentine.  Let  it  stand  overnight,  stir 
well,  and  bottle. 

Then  cut  a' camera  plate  to  the  size  of 
a  standard  slide,  wash  off  the  emulsion, 
and  apply  a  coat  of  transparent  varnish  to 
one  side.  When  this  has  dried,  cut  a  pic- 
ture the  same  size  as  the  slide,  and  apply 
a  coating  of  the  solution  to  its  face  with 
a  soft  brush.  Place  the  print,  face  down- 
ward, on  the  varnished  side  of  the  glass, 
and  rub  the  back  of  it  with  the  hand. 
Take  the  print  off  the  slide,  and  it  will  he 
seen  that  the  picture  has  been  transferred. 

To  color  the  slide,  use  oil  paint,  but 
apply  only  a  thin  coat,  as  oil  colors  are 
not  so  transparent  as  aniline,  and  the  lat- 
ter cannot  be  used  satisfactorily  on  a  var- 
nished surface.  The  color  will  take  a  day 
or  two  to  dry. — William  T.  Grinstead,  Co- 
lumbia, Mo. 


Camping  Hints  for  the  Beginner 

The  pleasure  of  a  camping  trip  depends 
so  much  on  the  baggage  carried  for  cloth- 
ing, food,  and  equipment,  that  judgment 
shown  in  listing  the  articles  makes  as 
much  difference  as  the  choice  of  the  lo- 
cation.   For  provisions,  take  as  much 
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canned  food  as  possible,  depending  for 
fresh  meat  on  the  fishing  line  and  rifle. 
Sufficient  variety  will  be  found  in  canned 
soups,  fruit,  and  vegetables;  a  ham,  a 
rasher  of  bacon,  coffee,  condensed  milk, 
sugar,  pepper,  salt,  cornmcal,  flour,  pota- 
toes, onions,  cookies,  crackers,  and  but- 
ler. Cups  and  plates  shouhl  be  of  tin, 
and  for  cooking,  take  a  frying  pan,  a 
small  gridiron,  two  kettles,  two  iron  pails, 
and  two  cotTeej)ots.  For  fishing,  take  a 
heavy  trolling  rod  with  100  yd.  of  troll- 
ing line,  and  spoon  hooks,  carrying  a  light 
rod  for  casting,  and  bait  hooks  with  flics, 
if  the  camp  is  near  a  trout  stream. 

The  important  part  of  a  camper's  cloth- 
ing is  underwear,  a  spare   winter  suit 
being  indispensable,  as  well  as  a  sweater 
and  several  pairs  of  stockings.    The  tent 
should  be  of  the  wall  pattern,  as  it  gives 
more  room  than  the  conical  type,  though 
it  takes  a  little  longer  to  pitch;  and  un- 
less the  location  is  on  rising  groitnd.  be 
careful  to  dig  a  trench  around  it  for  sur- 
face drainage.     Tent  poles  can  be  im- 
provised  on   the  camping  ground,  but 
carry  a  rubber  blanket  to  sleep  on  and 
several  blankets  for  covering.   To  build 
the  cooking  fire,  use  a  large,  flat  bowlder 
for  the  back  of  the  fireplace,  with  the 
front  facing  any  lake  or  open  space  from 
which  a   breeze   is  likely  to  blow,  and 
build  the  sides  5  ft.  apart  by  piling  stones 
rather  more  than  1  ft.  high.    These  will 
support  green  sticks  laid  across  them  to 
hold  the  frying  pan  after  the  fire  has 
ceased  to  blaze  and  come  to  a  red  glow. 
A  pot  for  boiling  can  be  hung  from  a 
horizontal  stick  supported  by  two  forked 
uprights. — F.  II.  Sweet,  Waynesboro,  Va. 


Wire-Mesh  Scratchcr  on  Match  Box 

A  small  fine- 
mesh  wire  screen 
makes  a  more 
durable  match 
scratcher  than  the 
sandpaper  kind, 
which  wears  out 
in  a  short  time. 
The  screen  is 
soldered  to  the 
box. 


CWhen  caterpillars  become  a  pest  they 
c^in  be  burned  from  trees  very  easily  by 
using  a  pole  with  some  \yire  screening  on 
the  end  of  it,  formed  into  a  cone-shape, 
and  containing  a  piece  of  lighted  cloth 
soaked  in  kerosene. 


Toy  Rocker  for  Small  Children 

A  farmer  used  a  worn-out  wagon  wheel 
to  make  a  rocker  for  his  children,  and 
found  that  it  gave  them  more  pleasure 
than  a  swing  or  rocking-horse.  No  mat- 
ter how  often  they  overturned  it  or  how 
roughly  they  played,  they  could  not  fall 
far  enough  to  hurt  themselves.  Nearly 


A  Toy  Rocker  is  Made  Cheaply  from  a  Light  Wagon 
Wheel,  and  Provide*  Healthfll  Exerciie 
with  Great  Safety 

the  entire  felloe  was  used,  portions  slight- 
ly less  than  one-half  being  cut  to  form 
the  side  frames,  which  were  held  together 
at  the  ends  by  strips  of  wood  about  18 
in.  long.  Two  wooden  braces  at  each  side 
completed  the  frame,  and  floor  boards, 
V2  in.  thick,  were  nailed  at  the  bottom, 
while  seats  were  formed  by  nailing  V'2-in. 
boards  to  the  lower  pair  of  side  members, 
12  in.  below  the  top  of  the  frame. — C.  A. 
Black,  Jr.,  Hightstown,  N.  J. 


Inverted  Desk  Drawer  Holds 
Typewriter  and  Eraser 

It  is  not  unusual  in  flat-top  desks  to 
find  a  drawer,  the  top  of  which  is  at  just 
the  right  height  for  a  typewriter  table. 
If  this  drawer  is 
removed  and  in- 
serted upside 
down,  it  will,  in 
fact,  form  a  very 
handy  place  to  set 
the  typewriter,  as 
it  can  be  reached 
by    the  operator 
without  changing 
the  position  of  his 
seat,   and  at  the 

same  time,  the  whole  surface  of  the  desk 
top  is  left  free.  In  the  case  illustrated, 
the  handle  of  the  inverted  drawer  was 
made  use  of  as  a  receptacle  for  the  eraser. 
— S.  R.  Mills,  Saranac  Lake,  N.  Y. 
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A  Simple  Wooden  Bicycle  Stand 

The  homemade  bicycle  stand  shown  in 
the  illustration  was  made  almost  without 
expense,  and  yet  combines  strength  with 


A  Light  Bicycle  Stand,  Made  of  Strips  of  Wood,  is 
Attached  to  the  Machine  as  a  Permanent  Fixture, 
without  Inapairing  Its  Appearance 

extreme  lightness.  It  consists  of  a  three- 
sided  wooden  frame,  the  two  uprights  be- 
ing about  7  in.  apart  at  the  bottom,  but 
close  together  at  the  top,  with  a  small 
hole  bored  tlWough  the  upper  extremity 
of  each.  Metal  mounting  steps,  fastened 
to  both  sides  of  the  bicycle  frame,  enter 
the  holes  in  the  uprights,  and  the  length 
of  the  horizontal  strip  at  the  bottom  of  the 
stand  gives  it  sufficient  foundation  to  hold 
it  steady.  Blocks  of  wood,  nailed  to  the 
uprights,  strike  the  horizontal  fork  of  the 
bicycle  frame,  so  that  the  frame  is  kept 
from  slipping  backward.  A  metal  clip 
may  be  riveted  to  the  end  of  the  rear  mud 
guard,  to  hold  the  stand  in  a  horizontal 
position  when  not  in  use. — R.  Huddle- 
stone,  Victoria,  B.  C,  Can. 


Sunshade  for  Rifle  Sight 

The  glitter  of  sunlight  on  the  notch  in 
the  rear  sight  of  a  rifle  is  sometimes  a 
great  annoyance,  particularly  in  station- 
arj'-target  shooting,  when  the  rifle  must 
be  held  in  the  same  direction  for  ever>' 


sight.  The  box  forms  a  small  tunnel 
over  the  sight  and  keeps  it  continually 
in  the  shade. — Willis  E.  Berg,  Flagstatf, 
Arizona. 


Drinking  Cups  Used  as  Torches 

While  a  meal  was  being  served  in  a 
large  mess  hall,  the  electric-light  circuits 
went  out  of  commission,  and  no  candles 
or  other  means  of  illumination  were  avail- 
able. There  were,  however,  a  number  of 
drinking  cups  made  of  paper  treated  with 
paraffin  wax.  and  an  experiment  with  one 
of  them  showed  that  the  material  could 
be  used  as  a  torch  when  twisted  into 
cylindrical  shape.  It  burned  for  about 
five  minutes,  and  gave  a  steady  light  with 
hardly  any  smoke.  The  cups  were  ac- 
cordingly used  for  illumination  until  the 
current  was  turned  on  again.— Francis 
W.  Xunenmacher,  Berkeley,  Calif. 


A  Fan  Made  of  a  Fountain  Pen 

It  is  hardly  convenient  to  carry  a  fan 
at  all  times  during  warm  weather,  but  at 

many  an  odd  mo- 
ment it  is  a  dis- 
tinct relief  to 
have  one.  A  foun- 
tain pen  and  a  few 
calling  cards  pro- 
vide the  materials 
for  a  ver>'  handy 
makeshift.  Large  busi- 
ness cards  will,  of  course, 
give  the  best  result,  and 
if  the  spring  clip  of  the 
pen  is  a  strong  one,  it 
will  hold  all  the  cards  in 
position  even  when  the 
fan  is  used  vigorously. — Frank  W.  Bent- 
ley,  Jr.,  Missouri  \'alley.  la. 


A  SmaU  Cardboard  Box  is  Uaed  Effectively  as  an 
Aid  to  Clear  Vision  at  Target  Practice 

shot.  To  avoid  this,  make  a  semicircular 
cut  in  each  end  of  a  small  wood  or  card- 
board box.  turn  it  upside  down,  and  set 
it  astride  the  barrel  just  over  the  rear 


Catching  Mice  on  Fly  Paper 

A  household  which  was  plagued  with 
mice  found  that  the  animals  gained  access 
to  a  cellar  by  sliding  down  a  wire.  .\ 
large  piece  of  fly  paper  was  therefore 
placed  at  the  lower  end  of  the  wire,  so 
that  the  mice  dropped  directly  onto  it: 
and  as  all  four  feet  were  caught  at  once, 
they  had  no  way  of  freeing  themselves.  .\ 
mouse  was  caught  in  this  way  every  day 
until  they  ceased  to  cause  trouble. — Mrs. 
O.  G.  Romig.  Denver.  P.i. 


CA  piece  of  carpet,  mounted  on  a  small 
wooden  block,  is  useful  for  removing  dirt 
and  grit  from  phonograph  records. 
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Perfumes  Made  from  Flowen 

in  the  Home  Garden 

The  readiness  with  which  odors  can  he 
communicated  to  fatty  substances  pro- 
vides us  with  two  methods  of  making  per- 
fume.   One  of  them  is  called  "macera- 
tion," where  fresh  flowers  are  laid  from 
day  to  day  during  a  period  of  weeks  in 
the  same  bed  of  slifjiuly  warmed  fat.  The 
Other  method  is  called  "cnflcuragc,"  where 
the  flowers  are  renewed  daily  in  unhcated 
fat  or  oil.  The  fat  must  be  cut  into  very 
small  pieces  and  boiled,  after  wliich  it 
should  be  skimmed  until  absolutely  clean, 
odorless,  and  free  from  water.  Perfectly 
fresh,  odorless  beef-kidney  suet  is  good 
for  the  purpose.    Gather  the  blossoms 
when  they  are  most  fragrant,  which  is 
usually  in  the  morning;   discard  every- 
thing but  the  petals,  and,  if  the  enfleuragc 
process  is  to  be  used,  put  them  at  once 
into  frames,  made  of  small,  shallow  boxes 
from  which  the  tops  and  bottoms  have 
been  removed.    These  four-sided  frames 
must  be  all  alike  in  size  and  shape,  each 
with  a  partition,  made  of  fjlass  or  coarse- 
mesh  wire  netting,  midway  between  the 
top  and  bottom.    Glass  is  needed  when 
the  perfume  is  to  be  absorbed  by  layers 
of  fat,  and  netting,  when  soft  cotton  mats 
are  used  soaked  in  olive  oil.  If  fat  is  used, 
spread  a  la}  or  on  the  glass,  %  deep, 
and  cover  it  thickly  with  blossoms.  Place 
a  second  frame  above  it  with  its  glass 
partition  greased  above  and  below,  so  as 
to  protect  the  flowers  unde^neath  and  to 
serve  as  a  bed  for  others  on  the  top. 
When  these  are  in  position,  continue  up- 
ward until  the  whole  stock  of  flowers  is 
used  up,  and  lay  a  thick  cloth  over  all, 
to  prevent  the  fragrance  from  escaping. 
Leave  the  blossoms  in  the  frames  not  less 
than  12  hours  and  not  more  than  24,  after 
which  se{>arate  the  frames  and  renew  the 
blossoms.    The  fat  is  loft  where  it  is  until 
it  has  absorbed  perfume  up  to  the  desired 
Strength,  which  is  determined  by  the  ratio 
of  the  weight  of  the  flowert  to  Uiat  of  the 
fat.    Tuberose  perfume  requires  3  lb.  of 
blossoms  to  1  lb.  of  fat;  jonquil  two  to 
one;  jasmine  three  to  one;  violet  four  to 
one;  while  rose  perfume  needs  10  of 
petals,  after  separation  from  the  blossoms, 
to  1  lb.  of  fat.  The  result  of  the  absorp- 
tion is  a  stronfrly  scented  "pomade,"  from 
which  the  fragrance  is  extracted  by  chop- 
pttig  it  small  and  placing  it  in  a  fruit  jar, 
\\hcre  it  should  be  covered  with  the  finest 
odorless  alcohol.    It  should  stand  in  the 
jar  for  three  or  four  weeks.    During  this 
period  the  perfume  will  be  transferred  to 
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the  alcohol,  which  can  then  he  strained 
into  bottles  to  make  a  stock  solution;  but 
it  must  be  further  diluted  with  pure  alco- 
hol for  general  use,  as  the  fragrance  of 
the  concentrated  extract  is  extremely 
Strong. 

PuHty  lor  Toy  Machineiy 

The  metal  ring  used  to  hold  an  in- 
verted gas  mantle  can  be  used  to  good 
advantage  as  a  grooved  pulley,  by  model 
builders  and  toy 
enthusiasts.  Its 
shape  and  char- 
acter make  it  an 
ideal  pulley,  and 
one  that  can  be 
easily  procured 
wherever  pas  is 
used.  Cut  out  a 
heavy  cardboard, 
or  wooden,  disk  somewhat  larger  than  the 
ring,  and  glue  the  two  together  so  they 
fit  concentrically.  Then  fit  a  shaft  to  the 
center  of  the  disk,  or  drill  a  center  hole 
through  it,  if  thick  enough,  to  reeeive  a 
shaft.  The  grooves  are  deep  in  these 
rings,  and  they  will  run  better  than 
wooden  or  lead  pulleysv— L.  6.  Robbins, 
Harwich,  Mass. 


Fire  Picttmt 

A  simple  chemical  formula  provides  a 

method  of  making  pictures  and  decorative 
designs  on  paper  by  burning  away  the 
material  in  whatever  direction  the  lines  of 
the  design  are  planned.  Dissolve  two 
parts  of  saltpeter  and  one  part  of  i^um 
arable  in  two  parts  of  water,  and  when  the 
solution  is  fluid  enough  to  flow  from  a 
pen,  draw  a  design  on  a  sheet  of  white  pa- 
per. Be  careful  to  make  all  the  lines  con- 
nect, and  run  one  of  them  to  the  edge  of 
the  paper,  marking  the  point  where  it 
ends  with  a  small  pencil  cross.  When  the 
lines  are  dry  they  will  be  almost  invisible ; 
but  if  a  match  is  applied  to  the  penciled 
cross,  the  chemical  will  burn  continuous 
tracks  wherever  the  design  has  been 
drawn.  Before  igniting  the  train,  raise  the 
surface  of  the  paper  Ity  bending  it  down  at 
all  four  sides  about  V4  from  the  edge. 
This  will  allow  the  fire  greater  ventilation, 
and  will  enable  the  ashes  to  fall  below 
the  paper,  thereby  giving  clearer  defini- 
tion to  the  lines. 


CSoda-fountain  straws  dipped  in  melted 
paraflin  make  good  insulation  for  low- 
voltage  wires. 
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A  FIKK  plaything  for  the  children,  and 
one  that  is  easily  and  cheaply  made, 
especially  if  some  lumber  has  been  left 
over  from  a  building  job,  is  a  swing  which 
is  operated  by  hand  levers,  as  laid  out  in 
the  working  drawing.  It  is  fully  strong 
enough  for  adults.  Most  of  these  will 
probably  not  see  much  fun  in  the  seating 
arrangement,  but  two  or  four  youngsters 
win  not  require  much  argument  to  be 
convinced  of  its  possibilities  as  a  fun  pro- 
ducer. 

All  material  required,  with  the  excep- 
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The  Swing  is  Operated  by  the  Hands  of  the  Two  Occupants  Nearest  the 
Center,  and  will  Furnish  Plenty  of  Exercise  as  Well  as  Pleasure 

lion  of  a  few  nails,  is  included  in  the  list 
below.  Substitutions  can  be  made  in  many 
cases  where  lumber  of  different  dimen- 
sions is  easier  found,  but  if  the  material 
is  at  hand  exactly  as  called  for,  consider- 
able time  may  be  saved  in  fitting.  The 
quickest  way  to  make  the  swing  is  to  cut 
the  lumber  fairly  accurately  to  the 
lengths  given.  The  bolt  holes  can  then 
be  bored  before  any  of  the  parts  are  as- 
sembled, and  all  that  will  remain,  after 
bolting  the  pieces  together,  is  to  trim  off 
a  few  projecting  corners.  In  boring  these 
holes,  much  time  will  be  saved  by  clamp- 
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ing  several  pieces  to- 
gether and  running 
through  them  with  a  T4«-in.  aug- 
er bit.  this  size  being  used  for  all 
liolt  holes.  It  is  important,  for  good 
running  of  the  swing,  that  the  bit  be 
kt'|)t  at  right  angles  to  the  work.  Fol- 
lowing this  method,  lay  the  six  hori- 
zontal pieces  H,  F,  and  A  together,  so 
that  their  center  points  come  together, 
and  the  projection  of  the  longer  pieces 
beyond  the  shorter  ones  is  the  same  at 
both  ends.  Then  bore  holes,  30^2  in.  on 
each  side  of  the  center  point,  or  14  in. 
from  the  ends,  of  A.  All  these  bolt  holes 
are  bored  on  the  broad  sides  of  the  pieces, 
directly  on  the  center  lines,  or  midway 
between  the  two  edges. 

Before  removing  the  clamps  from  the 
boards,  bore  the  two  holes  in  the  two 
pieces  A,  2  in.  from  each  end.  The  boards 
A  should  then  be  removed  from  the  pile, 
and  the  four  pieces  F  and 
II  clamped  together  so 
that  the  end  holes  reg- 
ister with   each  other: 
two  other  holes  should 
now  be  put  through  the 
four  pieces,  24  in.  from 
the    holes  previously 
driven.  These  new  holes 
will  thus  be  13  in.  apart, 
and  are  used  for  attach- 
ing   the    levers    E.  In 
similar    fashion,  clamp 
together  the  four  pieces 
E  and  D,  so  that  all  four 
are  flush  at  one  end.  .\t 
distances  of  2  in.  and  14 
in.  from  this  end.  bore 
holes,  and  at  a  distance 
of  2  in.  from  the  other  end  bore  holes, 
which  will,  of  course,  pass  through  the 
long  pieces  D  only.    The  clamps  should 
then  be  removed,  and  the  shorter  pieces 
E  can  be  clamped  together  again,  if  de- 
sired, for  the  two  holes  at  the  top.  which 
are  2  in.  from  the  top  end.    The  two 
pieces  A  should  again  be  clamped  to- 
gether, and  two  holes  bored  12  in.  further 
toward  the  center  than  previous  ones, 
these  being  then  37  in.  apart.    Next,  the 
four  pieces  B  arc  clamped  together,  and 
holes  made  2  in.  from  each  end,  these 
holes  being  then  6  ft.  2  in.  apart,  center 
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to  center.  The  boards  C  should  all  be 
beveled  off  at  one  end  to  an  angle  of  20% 

as  shown,  and  holes  made  2  in.  from  this 
end  perpendicular  to  the  beveled  face-* 
not  to  the  length  of  the  board.  One  hole 
is  made  in  each  piece  C  at  a  distance  of 
24  in.  from  the  nearest  side  of  the  hole 
through  the  bevel,  measuring,  of  course, 
center  to  center.  Four  blocks,  P,  used  as 
sheers,  are  each  horcd  with  one  Jiole 
directly  through  the  center. 

The  lower  edges  of  the  boards  H  are 
nailed  to  K,  as  shown  in  the  end  view, 
to  form  members  of  L-shaped  section. 
These  are  then  set  together,  leaving  just 


MATERIAL 

A — ^2  pieces,  1  by  4  in.  by  7  ft.  5  in. 
B — i  pieces,  1  by  2  in.  by  6  ft.  6  in. 
C— 4  pieces,  2  by  4  in.  by  8  ft. 
D — 2  piecca,  1  by  4  in.  by  6  ft.  6  in. 
Bi—9  pieces,  1  by  2  in.  by  2  ft.  8  fa. 

K^2  pieces.  1  by  2  in,  by  7  ft.  0  in. 
G — 4  pieces,  1  by  4  fn.  by  1  ft.  . 
H— 2  piecM.  1  by  4  in.  by  6  ft.  6  io. 


enough  space  between  the  pieces  H  for 

the  uprights  D  to  move  freely,  and  the 
five  crosspieces  L  are  nailed  on  securely, 
nails  being  driven  into  both  boards  K 
and  II.  The  two  boards  F  may  he  as- 
sembred  temporarily  in  position  on  the 
uprights  D,  leaving  them  loose  enough  to 
work  freely,  and  the  seats  G  can  then  be 
nailed  in  position.  Two  pieces  of  strong 
broomstick,  or  curtain  pole,  Q,  about 
9  in.  long,  are  driven  through  holes  of 
suitable  size,  bored  in  the  Upper  ends  ol 
£,  to  serve  as  handles. 

The  swing  is  now  ready  for  assembling. 
Three-eighths-inch  bolts  are  used  flirnugh- 
out,  all  being  3^^  in.  long,  except  those 


joining  the  pieces  A  and  C,  which  are 
5  in.  in  length,  jam  nuts,  cotter  pins,  or 

other  suitable  locking  arrangement,  must 
be  provided  for  all  bolts  passing  through 
the  parts  D,  F,  and  H,  so  that  the  nuts 
will  not  drop  off.  It  will  be  convenient 
to  assemble  first  the  stationar>'  frame, 
then  the  swinging  portion,  and  finally 
hanging  the  uprights  D  from  the  top 
beams  A.  The  assembly  of  the  swing 
will  then  be  completed  by  nailing  on  the 
braces  J  and  M. 

One  more  addition  may  be  made,  how- 
ever, in  case  it  is  found  that  there  is  any 
dangerous  tendency  of  the  swing  to  run 


REQUIRED 

1—2  piece;!,  1  by  2  in.  by  1  ft.  8  in. 
K--2  pieces,  Iby4ia;by6ft6in. 

L — ">  pieces,  1  liy  4  by  10 ',i  in. 

M — '2  pieces,  1  by  4  in.  by  4  ft.  11^  in. 

P — 4  pieces,  1  by  4  by  4  in. 

Q— 2  pieces,  1  in.  round  by  9  in. 

£-2  pieces.  1  by  4  by  8  ft.  2  in. 


over  against  the  frame  when  in  motion. 

This  tendency  may  apiicnr  if  the  work  is 
not  very  accurate,  and,  i£  necessary,  it 
may  be  corrected  by  installing  the  guide 
R  extending  between  the  two  braces  J, 
and  bolted  together  at  the  center  with  a 
spacer  of  the  proper  thickness  between 
them.  It  will  certainly  be  necessary  to 
caution  the  youngsters  against  letting 
their  arms  or  hands  project  too  far  to  the 
side  when  the  swing  is  in  rapid  motion. 
The  same  applies,  of  course,  to  lawn 
swings  of  the  ordinary  type,  and  if  ordi- 
nary care  is  exercised,  the  hand*car  swing 
should  be  productive  of  a  great  deal  of 
pleasure  and  no  accidents. 


How  to  Grow  Dwarf  Trees 

Miniature  trees  used  as  parlor  decora- 
tions generally  belong  to  species  which 

under  ordinary  conditions  grow  to  a  much 
greater  height.  These  particular  exam- 
ples owe  their  small  size  to  the  foct  that 
their  growth  has  been  artificially  stunted. 
The  process  is  simple.  Cut  a  thick- 
skinned  orange  in  two,  and  remove  the 
pulp  from  one  of  the  halves.  Coat  the 
skin  on  the  outside  with  shellac  to  pre- 
serve it,  and  fill  it  with  fine,  rich  soil. 
Plant  two  or  three  seeds  of  some  ever- 
green tree  in  the  soil,  and  set  it  in  a  room 
where  the  growing  plant  will  get  plenty 
of  sunlight.    Be  careful  to  prop  up  the 


sldn  in  such  a  way  that  the  shoot  will 

grow  vertically;  do  not  allow  the  room 
where  it  stands  to  become  overheated, 
and  water  the  soil  in  moderation  from 
time  to  time.  When  the  roots  force  their 
way  through  the  peel,  cut  them  otf  flush 
with  Its  outer  surface,  and  in  doing  so 
be  careful  not  to  injure  the  coat  of  shel- 
lac. After  the  plant  has  attained  maturity 
it  may  be  placed  in  a  large  flowerpot,  and 
will  continue  to  thrive  there;  but  as  its 
roots  have  been  curtailed,  it  will  1)e  un- 
able to  draw  more  than  a  reduced  amount 
of  nourishment  from  the  soil,  and  so  its 
growth  will  be  permanently  stunted.  Ce- 
dars, pines,  and  even  some  fruit  trees, 
endure  this  process  remarkably  well. 
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Right  Angle  for  Sawing  Found 

by  Reflected  Light 

When  a  board  is  being  divided  with  a 
saw,  the  cutting  line  can  be  kept  at  an 

exact  right  angle  to 
the  board  without 
the  aid  of  a  square, 
if  the  surface  of 
•yf  /  the  saw  is  bright 
enough  to  reflect 
an  image.  As  long 
as  the  right  angle 
is  maintained,  the 
f  edge  of  the  board 

I J  and    its  reflection 

k^^^T""^    X^^k      ^^'^^  appear  like  one 
r""*^^  continuous  straight 

line;  but  other\vise 
the  two  will  seem 
to  be  inclined  to  each  other. — Abel  Green, 
New  York,  N.  Y. 


rWJL  PCARL  TO  •♦i''ANQ».t 


Pearl-Handled  Knife  Repaired 
with  Solder 

Sometimes  a  pearl-handled  knife  be- 
comes broken  while  one  is  endeavoring  to 
use  it  as  a  screwdriver.  The  break  usu- 
ally occurs  at  the 
blade  end, and  many 
persons  might 
throw  away  a  good 
knife  because  of 
the  occurrence. 
However,  the  illus- 
tration shows  how 
to  repair  such  a 
break.  File  the 
pearl  back  until  a 
fairly  even  45°  angle  is  obtained.  Then,  by 
using  a  good  soldering  "acid,"  clean  well 
the  brass  lining  which  has  been  exposed 
by  the  missing  pearl,  and  proceed  to  build 
up  the  hollow  spot  with  solder,  .-Vfter  the 
solder  has  been  allowed  to  cool,  clean  off 
the  surplus  solder  with  a  file,  or  knife,  so 
as  to  have  its  shape  conform  to  the  rest 
of  the  knife  handle. 


Invisible  Writing  without  Chemicals 

Hidden  records  can  be  preserved,  and 
secret  messages  transmitted,  by  means  of 
invisible  inks  and  cryptograms:  but  chem- 
ical formulas  are  required  for  the  former, 
and  the  latter  entail  the  labor  of  decoding. 
To  dispense  with  both,  soak  a  sheet  of 
white  paper  in  water  for  a  minute  or  two, 
and  then  lay  it  upon  a  smooth,  hard  sur- 
face— preferably  a  sheet  of  glass.  Lay 


another  piece  upon  it,  and  write  the  mes- 
sage on  the  upper  piece.  This  can  be  done 
with  a  match,  or  anything  else  that  will 
cause  a  fairly  heavy  pressure  where  the 
strokes  are  made,  a  pencil  being  prefer- 
able, because  it  enables  the  writer  to  see 
his  message.  Remove  the  top  piece  of 
paper,  and  the  message  may  be  distinctly 
read  on  the  lower  piece.  When  the  paper 
becomes  dry  the  traces  of  the  words  will 
vanish,  but  can  be  made  to  reappear  re- 
peatedly by  moistening  the  paper. — S.  G. 
Stephen,  Trinidad,  B.  W.  L 


COTTEQ  PIN 


Ring  Bolt  for  Canoe  Made 

of  Ring  and  Cotter  Pin 

There  is  a  good  deal  of  risk  in  the  com- 
mon practice  of  using  a  screw  eye  to  hold 
a  mooring  ring  to  the  deck  of  a  small 

pleasure    boat.  The 
threads  tend  to  wear 
loose  in  the  wood,  and 
an  unexpected  strain 
may     set    the  boat 
adrift  at  a  most  in- 
opportune   time.  In 
addition,  any  stranger 
who  takes  a  notion  to 
unscrew  it  can  do  so 
in  a  moment.    It  is  better,  therefore,  to 
make   a   more   permanent   fixture,  and 
about  the  cheapest  appliance  is  a  brass 
or  enameled-iron  harness  ring,  held  by  a 
^o-in.  cotter  pin,  about  2  in.  in  length. 
It  is  advisable,  also,  to  let  the  pin  pass 
through  a  %-in.  metal  disk  before  enter- 
ing the  surface  of  the  deck,  and  on  the 
lower  side  it  should  be  clinched  tightly 
against  an  iron  plate,  about  1  by  \'i  in.  in 
size.    The  disk  improves  the  appearance 
of  the  attachment,  and  protects  the  upper 
surface  of  the  deck,  while  the  iron  plate 
serves  the  same  purpose  underneath. — ^C. 
C.  Davis,  Annapolis,  Md. 

Alarm  Clock  Adapted  for  Store 

.^n  alarm  clock, 
fitted  with  a  mahogany 
face,  and  with  hands 
and  letters  cut  out  of 
brass,  was  hung  in  a 
store,  where  it  makes 
a  very  good  appear- 
ance. 


CWhen  polishing  paste  cannot  be  ob- 
tained for  brightening  nickelplated  sur- 
faces, good  results  can  be  secured  with 
gasoline  or  kerosene. 
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Babies  Get  Fresh  Air  and  Sunlight  Undisturbed  by  Flies 


This  screened-in  bedroonuand  peram- 
bulator was  designed  by  the  father  and 
mother  of  the  happy 
twins  seen  inside  it.  The 
running  gear  was  con- 
structed by  a  black- 
smith; Ft  has  double-ac- 
tion springs,  which  give 
the  cab  plenty  of  bounce, 
and  has  the  usual  rub- 
ber-tired wheels.  The 
frame  is  entirely  inclosed 
by  screen  wire,  and  there 
are  double  doors,  open- 
ing at  the  sides.  These 
are  securely  fastened  to 
prevent  the  babies  from  tumbling  out. 

Through  openings  in  the  floor,  the  ba- 
bies' feet  go  into  the  canvas  bags  that  ex- 
tend underneath  the  cab,  when  they  are 
sitting  up.  Canvas  flaps  button  over  their 
laps  to  hold  them  steady.  When  a  smooth 
floor  is  desired,  so  the  babies  may  lie 
down,  the  foot  bags  are  drawn  up  and 
fastened,  and  the  flaps  buttoned  down  to 
close  the  opening.  • 


Overhead  curtains,  designed  to  keep  out 
an  excess  of  sunshine,  slip  back  and  forth 


Comfort  for  the  Babies.  Freedom  from  Worry  for  Their  Mother,  and  Great 
Satisfaction  for  Their  Father,  Were  the  Results  of  This  Fly- 
Proof,  Fresh-Air  House  on  Wheels 

on  wires.  Side  curtains  extend  about  half- 
way up  the  doors  and  sides.  Canvas  cur- 
tains at  each  end  can  be  raised  and  hooked 
to  the  framework,  thus  providing  small 
back  rests  and  also  serving  to  regulate 
the  supply  of  air.  In  this  air>'  cab,  the 
babies  can  enjoy  either  an  outdoor  or  in- 
door nap  without  a  fly  to  disturb  their 
slumbers. — Dclphia  Phillips,  Long  Beach, 
California, 


Changing  Key  Sockets  to  Real 
Pull  Sockets 

Electric  lights  on  the  wall,  or  on  fix- 
tures that  are  firmly  secured,  may  be  op- 
erated from  the  floor  by  a  very  simple 
arrangement,  as  illustrated.  The  key  of 
the  socket  is  made  into  a  wheel  by  the 
addition  of  two  half-circular  pieces, 
grooved  on  the  outer  surface.  They  are 
attached  to  the  key  by  drilling  a  small 
hole  through  its  center  and  screwing  the 
two  halves  together  through  the  hole. 
This  may  also  be  accomplished  by  making 
a  slot  in  a  wooden  wheel,  to  receive  the 
key  very  snugly. 

A  cord,  or  narrow  tape,  and  a  very  flex- 
ible spiral  spring  will  be  needed.  The 
cord  is  attached,  as  shown  in  the  sketch, 
so  as  to  limit  the  distance  it  can  be  pulled 
against  the  spring  to  that  necessary  to 
turn  the  key  the  proper  distance.  When 
the  key  turns  easily,  it  is  not  necessary  to 
secure  the  cord  to  the  wheel,  but  if  it 
slides,  it  may  be  supplied  with  a  little 
cone-shaped  brass  stop,  as  suggested  in 
the  detail.  This  stop  engages  the  edge  of 
the  half  wheel  in  the  space  between  the 
halves,  these  being  of  a  slightly  greater 
diameter  than  the  width  of  the  key.  To 
operate,  puH  down  on  the  cord  below  the 
point  where  it  joins  the  lower  end  of  the 


spring.  The  spring  elongates,  and  in  so 
doing,  permits  the  cord  to  grip  the  wheel 
on  the  key  and  revolve  it  the  desired  dis- 


An  Ordinary  Key  Socket  may  be  Operated  by  a  Pull, 
When  Fitted  with  This  Simple    Homemade  Device 


tance.  When  released,  the  pull  of  the 
spring  on  the  cord  permits  it  to  slack  and 
return  to  its  former  position.  When  the 
cone  is  attached  to  the  cord,  it  engages 
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the  edge  of  the  half  wheel  and  turns  the 
key.  When  the  pull  is  released,  the 
stop  runs  back  to  its  former  position,  en- 
gaging the  opposite  slot,  and  is  ready  to 
be  operated  again. — 11.  E.  Gififord,  Med- 
io rd,  Mass. 


V-Blocks  Made  from  Angle  Irons 

Many  bench  jobs  are  simplified  by  us- 
ing a  V-block  made  of  angle  irons  riveted 

together.  In  one 
position  or  anoth- 
er, the  appliance 
will  hold  round, 
square,  or  flat 
stock;  and  in 
some  operations, 
it  can  even  be 
substituted  for  a 
vise,  with  the  ad- 
ditional advantajge 
that  it  is  easily 
moved  from  place 
to  place.  Cut  four  lengths  of  P^j-in. 
angle  iron,  making  each  piece  2  in.  long, 
and  use  a  file  to  smooth  the  edges  and 
the  surfaces  that  are  to  be  riveted  to- 
gether. Drill  and  countersink  the  rivet 
holes,  and  file  the  rivet  heads  smooth 
when  the  parts  have  been  joined  togeth- 
er.— Carl  L.  Rynning,  Brooklyn,  X.  Y. 


Handlebar  Clamp  Permits  Carrying 

Vacuum  Bottle  on  a  Motorcycle 

Motorcyclists  who  have  tried  various 
methods  unsuccessfully  for  carrying  the 
vacuum  bottle  on  a  motorcycle  without 
breaking  the  glass  container,  may  be  in- 
terested in  the  clamp  illustrated,  which 

,    carries  the  bottle 

in  such  a  way  as 
to  minimize  vibra- 
tion, anil  has  been 
found  quite  suc- 
c  e  s  s  f  u  1.  The 
clamps  which  hold 
the  bottle  to  the 
handlebar  are  pro- 
vided with  wing 
nuts,  which  com- 
press bands  of 
thick  felt  against 
the  sides  of  the  bottle  under  the  metal 
hands.  The  comparative  freedom  from 
vibration  in  this  position  seems  to  be 
largely  due  to  the  fact  that  it  is  directly 
above  the  spring  forks.  The  owner  says 
he  has  ridden  some  very  bad  roads,  and 
has  had  two  baJ  "soiJls"  without  breaking 


the  bottle.  Although  removal  or  replace- 
ment of  the  bottle  takes  but  a  short  time, 
it  is  not  necessary  to  remove  it  in  order 
to  pour  out  the  contents.  Simply  tilt  the 
machine,  remove  the  cap  from  the  bottle, 
hold  the  cup  in  front  of  the  opening,  tilt 
the  machine  the  other  way,  and  out  comes 
the  contents  of  the  vacuum  bottle. — John 
E.  Hogg,  Los  Angeles,  Calif. 


Anvil  for  Triple- Gear  Rivets 

Triple  gears  from  light  automobiles  are 
often  thrown  away  because  the  rivets 
holding  the  gears  together  are  loose.  In 
many  cases,  the  teeth  of  the  gear  are 

not  worn  out  by 
the  time  the  rivets 
are  loose,  and  the 
gear  may  be  made 
to  serve  for  an- 
other season  by 
tightening  the  riv- 
ets. This  is  not  a 
difficult  task  if 
the  anvil  de- 
scribed is  used. 
Either  a  bushing 
or  a  short  piece 
of  pipe  is  screwed 
into  a  lV4-in.  pipe  coupling,  and  then 
sawed  off  flush  with  the  end  of  the  cou- 
pling. When  filed  off  flat,  this  forms  an 
anvil  which  fits  into  the  triple  gear,  and 
comes  against  all  the  eight  rivets  that  hold 
the  gear  together.  The  anvil  is  placed  on 
a  solid  block,  and  the  mechanic  can  then 
tighten  the  rivets  by  battering  the  ends 
with  a  punch.  Unless  there  is  such  an 
anvil  handy,  the  job  is  difficult  to  manage 
as  the  rivets  are  hard  to  get  at.  A  gear 
tightened  in  this  manner  has  been  known 
to  wear  two  seasons. — Fred  Page,  Win- 
field,  Kan. 


CLASS  Tuaes 


Perfuming  the  Air  in  a  Room 

Any  kind  of  fragrance  desired  can  be 
communicated  to  the  atmosphere  in  a 
room  by  means  of  a  fan  and  a  jar  con- 
taining perfume. 
Thrust  two  short 
tubes  through  the 
stopper  of  a  wide- 
necked  bottle  or 
jar,  one  of  them 
being  bent  at  a 
right  angle.  The 
jar  should  be 
about  half  full  of  perfume,  and  neither  of 
the  tubes  should  be  long  enough  to  reach 
its  surface.    Fit  a  paper  funnel  to  the 
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horizontal  part  of  the  bent  tube,  and  place 
a  fan  in  front  of  it  with  its  back  to  the 
jar.  When  the  fan  is  in  motion,  it  will 
suck  perfumed  air  from  the  interior  of  the 
bottle,  and  the  vacuum  thus  created  will 
be  filled  by  fresh  air  admitted  through  the 
other  tube.  This  will  in  turn  become  per- 
fumed, and  subsequently  distributed  by 
the*  fan  through  the  room.— Violet  John- 
son, Rockford,  111. 


Combined  Pail  and  Funnd  for  Boats 

On  a  motorboat  locker  space  is  valu- 
able, and  for  this  reason  boatmen  are  dis- 
inclined to  carry  articles  which  are  not 
in  constant  use.  It  is  quite  usual,  there- 
fore, to  leave  the  gasoline  funnel  behind 

when  on  a  trip,  and  to 
trust  to  each  gasoline 
dealer  to  provide  one 
which  will  not  be  too 
large  for  the  filling 
hole  or  too  short  to 
reach  through  the 
deck  to  the  tank.  Un- 
fortunately,  these  con- 
ditions are  not  always  realized,  and, 
to  aToid  trouble  as  well  as  to  save 
locker  space,  a  boatman  devised  this 
method  of  converting  a  pail  into  a  fun- 
nel whenever  necessary.  He  soldered  a 
small  iron  plate  to  the  bottom  of  the 
I)ail.  and  drilled  a  hole  through  lioth  plate 
and  pad,  tapping  it  afterward  to  admit  a 
short  piece  of  pipe.  This  provided  him 
with  a  funnel  whenever  he  desired  one, 
and  by  substituting  a  threaded  plug  for 
the  pipe,  he  turned  the  funnel  into  a  pail 
again. — Wm.  F.  Crowell,  Providence,  K.  I. 


fiat  Trap 


No  Resettiiig 


The  chief  merit  of  the  trap  shown  in 
the  sketch  is  that  it  needs  no  attention 
after  it  has  been  placed  in  position,  and 
will  catch  oiu'  rat  after  another  without 
being  reset,  or  baited,  afresh.  It  is  placed 
over  a  hole  in  the  covered  top  of  a  bar- 
rel, or  large  box,  and  the  rodent  enters 
through  the  roof  of  the  trap,  plunges 
through  the  false  bottom,  and  falls  into 
the  barrel.  The  trap  is  made  of  wood 
throughout,  except  the  floor,  which  is 
formed  by  two  tin  plates.  These  are  bent 
into  the  shape  shown,  and  supported  by 
Mrhf  rods  which  act  as  htngn,  so  that 
the  two  horizontal  leaves  swing  down- 
ward under  the  weight  of  an  entering  rat, 
but  are  kept  in  equilibrium  at  other  times 
by  «mall  pieces  of  lead  soldered,  or  wired, 
to  the  vertical  portions.   In  constructing 


the  trap,  it  is  important  to  place  the  bait 
pans  sufficiently  far  from  the  hole  in  the 
roof  to  insure  that  the  rats  will  lose  their 
foothold  on  the  wood,  for  it  is  necessary 


ftOUOCR  ROO  TO  TiM 


With  •  ColUpnble  Floor  a  Rat  Trap  ii  Kept  P«r» 


aMBtBtljr  8«%  umi  Renewal  of  the  Bait 
is  Mads  Vaneceeaanr 

that  their  whole  weight  should  fall  on 
the  false  floor,  so  that  they  will  be  unable 
to  save  themselves.  If  the  barrel  contains 
enough  water  to  drown  the  rats,  the  work 
of  destroying  them  will  entail  no  farther 
trouble. — Omar  M.  Highley,  Converse, 
Indiana. 


ling-Boat  Anchors  Opstated 
from  the  Seat 

The  inconvenience  of  traveling  from 
one  end  of  a  rowboat  to  the  other  in  heav- 
ing or  raising  the  anchors  can  be  dis- 
pensed with  by  adopting  the  simple 
method  illustrated.  Holes  are  made  in 
the  woodwork  at  both  bow  and  stem, 
through  which  the  ropes  reach  to  the 
anchors  hanging  outside.  Each  line  runs 
through  a  series  of  pulleys  along  the  in- 
side of  the  gunwale,  to  a  cleat  placed  near 
the  rowing  seat — a  handy  point  is  directly 
beneath  one  of  the  oarlocks.  When  cast- 


With  Uic  Rope-and-PuUey  Attachment,  the  Fiaher- 
nan  Has  Hb  Two  Anchera  at  Hit  Fiagera*  Bads 

ing  anchor,  it  is  only  necessary  to  release 
the  ropes  at  the  cleat :  when  raised,  they 
are  fastened  as  indicated^ 
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Making  a  Tap  Cut  Large 

The  drawing  shows  three  methods  of 

making  a  tap  cut  a  thread  slightly  larger 
in  diameter  than  it  would  otherwise.  The 
two  in  the  upper  picture  are  crude  but 


effective  methods,  where  great  accuracy 
of  thread  is  not  required.  The  tin  will, 
of  course,  he  bent  to  fit  into  the  threads 
between  the  tap  and  the  thread  it  cuts,  so 
the  enlargement  will  be  but  little  more 
than  the  thickness  of  the  tin.  By  using 
wires  of  different  size  in  one  fiutc  of  the 
tap,  It  is  possible  to  vary  the  size  of  the 
tapped  thread,  within  narrow  limits. 
Where  a  more  accurate  job  is  required, 
with  less  enlargement,  the  tap  can  be 
heated  by  dipping  it  in  melted  babbitt 
metal,  which  will  expand  it.  With  all 
these  methods,  it  is  best  first  to  run  the 
tap  through  in  the  ordinary  way,  after- 
ward enlarging  the  diameter  by  running  it 
through  again. — C.  H.  Willey,  Concord, 
New  Hampshire. 

Imitation  Marble  Finish  Produced 
by  Candle  Smoke 

''  The  tedious  process  of  making  veins  in 
an  imitation  marble  finish  can  be  short- 
ened by  using  smoke.  The  surface  to  be 
finished  should  he  thorouphly  prepared 
with  No.  1  sandpaper,  after  which  two 
coats  of'  flat  white  should  be  applied, 
each  coat,  when  dry.  being  smoothed  with 
No.  0  sandpaper.  'I'hen  apply  another 
coat  of  flat  white,  tinted  with  lampblack, 
and  add  a  little  varnish.  When  this  coat 
is  nearly  dry,  lay  the  article  on  its  side, 
light  a  candle,  and  hold  it  near  enough 
to  the  surface  to  allow  the  smoke  to  play 
over  it.  Draw  it  back  and  forth  with 
quick,  even  movements,  working  from 


the  bottom  to  the  top  so  that  any  of  the 
upper  parts  which  have  been  darkened  by 
the  rising  smoke  will  be  treated  last. 
After  the  whole  area  has  been  covered, 
a  little  color  may  be  used  in  imitating 
different  kinds  of  marble,  and  when  the 
surface  is  thoroughly  dr\',  it  should  be 
smoothed  with  sandjpaper  and  varnishjcd. 
— John  L.  Jacklin,  Flushing,  L.  I. 


Polding  Butterflly  or  Landiiig  Net 

A  folding  butterfly  net  that  can  be  car. 

ried  in  a  coat  pocket  makes  a  naturalist's 
field  outfit  less  cumbersome,  and  such  a 
net  can  be  made  lai^  enough  for  landing 
fish,  without  being  more  than  10  in.  long 
when  wrapped  in  a  bundle.  -Make  the 
circular  frame  by  cutting  four  pieces  of 
^«-in.  steel,  or  brass,  wire,  12  in.  long,  and 
bend  each  of  them  to  the  shape  of  a  quad- 
rant of  a  circle,  thereby  making  the  com- 
pleted circle  about  15  in.  in  diameter.  The 
parts  are  tongued  and  grooved  at  the 
ends,  so  that  tongues  fit  into  correspond- 
ing grooves  at  three  of  the  joints,  and 
at  the  fourth  joint,  the  members  fit  snugly 
into  a  squared  sleeve,  brazed  to  a  tapered 
ferrule,  which  receives  the  end  of  the 
shaft.  When  the  tongues  are  placed  in 
position  for  assembling,  drill  small  holes 
for  rivets,  but  be  careful  not  to  let  the 
members  fit  too  tightly  after  riveting. 
They  must  be  tight  enough  to  make  the 
frame  rigid  when  the  net  is  being  used, 
without  making  it  diflScult  to  fold  it  after- 
ward. The  wooden  shaft  mast  be  suffi- 


ThC  Prninc  of  the  Butterfly  Net  Folds  Up  tO  « 
Packa(c  10  Inches  Long,  So  Tbat  It 
can  be  Hcadiljr  Cinicd 

ciently  thick  to  make  a  tight  fit  when 

thrust  into  the  tapered  ferrule;  and  the 
not  may  be  held  onto  the  frame  by  spring 
fasteners,  or  even  by  safety  pins. 
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Kerosene  in  Cloth  Kills  Flies 

in  Garbage  Can 

Dead  flies  arc  a  danger  to  the  health  of 
a  household.  Unless  they  are  swept  away 
with  all  other  kinds  of  refuse,  they  can 
still  spread  infection,  and  it  is  therefore 
a  good  plan  to  use  the  garbage  can  itself 
as  a  flytrap.  The  insects  swarm  there,  so 
that  many  can  be  killed  at  once,  and  after 
falling  into  the  can  they  do  not  need 
further  attention.  Solder  two  pieces  of 
wire  in  a  horizontal  position  inside  the 
lid  of  the  can,  and  stretch  a  cloth  from 
one  to  the  other,  saturating  it  with  kero- 
sene. The  fumes  will  kill  all  flies  which 
approach  close  enough,  as  long  as  the 
cloth  remains  damp,  and  after  it  dries  it 
can  easily  be  saturated  again. — Albert  B. 
Meyer,  Chicago,  III, 


Tires  for  Doll-Carriage  Wheels 

The  worn-out  tires  of  a  doll  carriage 
can  be  replaced  with  insulated  wire.  Cut 

the  wire  to  the  length 
of  the  wheels'  circum- 
ference, and  leave  1 
in.  of  bare  wire  pro- 
jecting at  each  end.  Put  both  ends 
through  a  nail  hole,  punched  in  the  rim 
of  the  wheel,  and  bend  them  back  to  se- 
cure the  tire.  The  joint  will  hardly  show 
if  properly  taped. — Edwin  L.  Camp, 
Huntington  Park,  Calif. 


The  Self-Balancing  Egg  Trick 

Blow  the  white  and  yolk  from  an  egg. 
and  fill  one-third  of  the  interior  with  fine 
sand.  Stop  the  holes  with  a  paste  made 
from  white  of  egg  and  powdered  lime. 
The  egg  can  then  be  balanced  in  any  po- 
sition, as  the  sand  will  always  settle  at 
the  bottom.  To  remove  any  suspicion 
of  the  audience,  pass  another  egg  for  ex- 
amination, and  substitute  the  prepared 
egg  when  about  to  perform  the  trick. — 
Hall  Axtell.  Amarillo,  Tex. 


Writing  on  Photo  Negatives 

Any  marking  which  is  desired  to  be 
placed  on  a  photographic  negative,  so 
that  it  will  show  on  all  prints,  may  be 
written  on  the  back,  or  shiny,  side  of  the 
film  with  India  ink,  using  a  clean  pen. 
The  lettering  may  appear  in  the  blank 
border  or  in  any  clear  portion  of  the 
negative ;  it  will,  of  course,  appear  white 
in  the  prints. 


A  Grass  or  Pine-Needle  Tent  for 
the  Summer  Camp 

A  most  useful  sleeping  tent  for  camp- 
ers can  be  made  from  long  grass  or  pine 


A  Small  but  Pleasant  and  Healthful  Sleeping  Tent 
can  be  Made  from  Long  Grass  or  Pine  Needles 

needles  when  either  of  these  materials 
are  available  in  sutTicient  quantity.  The 
poles  are  cut  and  erected  for  whalovcr 
size  of  tent  is  wanted,  and  small  pieces 
of  wood  are  laid,  about  4  in.  apart,  to 
form  the  framework  of  the  roof  extend- 
ing from  the  ridgepole  to  the  ground. 
These  ."re  then  covered  with  the  grass  or 
pine  needles.  The  odor  from  the  boughs 
is  a  great  help  toward  a  healthful  sleep. 


Drawing  Milk  from  Bottom  of  Pan 

The  "cream  separator"  shown  in  the 
illustration,  while  not  able  to  make  a  com- 
plete separation 
of  milk  and 
cream,  is  useful 
when  milk  is 
wanted  before 
the  cream  has 
been  skimmed 
off.  Punch  a 
small  hole  in  the 
bottom  of  the 
pan  used  to  hold 
the  milk,  and  plug  it  with  a  stopper  cut 
from  wood  or  cork.  Fill  the  pan,  and 
when  the  cream  has  partly  risen,  there 
will  be  no  difficulty  in  drawing  milk  from 
the  bottom  without  disturbing  the  cream 
which  has  risen  to  the  top. 
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Miniature  lading  li^t 
for  Hot  Evenings 

When  reading  on  a  porch  at  night  in 

warm  wcnther.  it  is  not  always  desirable 
to  have  the  whole  veranda  illuminated, 

and  a  small  rtsid- 
ing  lamp  w  h  i  c  h 
can  be  attached 
to  a  book  cover 
m  a  k  c  s  this  un- 
necessary. Cut 
three  short  strips 
of  brass  about 
the  same  Icnfjth, 
and  solder  them 
together  as 
s  h  ()  w  n.  Two  of 
act  as  a  spring  clip  to  fit 
the  book  cover,  and  the 
serves  as  a  lamp  bracket, 
bent  into  such  a  position 
that  the  light  will  be  thrown  directly  on- 
to the  page,  and  the  width  of  the  metal 
prcvf!iTs  it  f  om  ^hininp;  in  the  evc^  of 
the  reader,  i  lie  lamp  is  of  low  candle- 
power,  of  the  type  used  on  Christmas 
trees,  and  is  fitted  tightly  into  a  hole 
drilled  through  the  bracket. — William 
Warnecke,  Jr.,  New  York,  N.  Y, 


The 


them 
onto 

third 
latter  is 


'  Ringing  a  Bell  by  Charges 
of  Static  Electricity 

Cut  an  apple,  or  a  potato,  in  two. 
Fasten,  upright  in  one  of  the  halves,  a 
stick,  4  or  5  in.  long.  On  the  top  of  this 
stick  attach  a  bell  taken  from  an  old  alarm 
clock.  Invert  n  glass  tumbler,  and  place 
upon  it  a  tin  pie  pan  so  that  the  edge  of 


fMOMOOPAPH 


WOOQCN  SUCH 


TIm  Passing  of  Eleetrie  Charges  between  the  Pan. 
tiM  Bt«d.  and  the  Bell,  Causes  the  Latter  to  Ring 

the  pan  will  be  in  line  with  the  edge  of 
the  bell.  Insert  slantingly,  in  the  other 
half  of  the  apple  or  potato,  a  very  dry 
slen<lcr  stick,  1  ft.  or  so  long.  At  the 
Other  end  vl  this  stick,  fasten  a  silk  thread 
with  a  glass  bead  tied  to  one  end  of  it, 
so  that  the  bead  comes  on  a  line  with  the 
edges  of  the  bell  and  pan.  Charc:e  a  phono- 
graph record,  or  piece  of  paper,  by  means 
of  a  static  machine,  or  by  stroking  the 
record  or  paper  with  cat's  fur.  or  with  a 
silk  cloth.    Lay  the  record,  or  paper,  on 


the  top  nf  the  pie  pan.  and  the  glass  bead 
will  begin  to  swing  quickly  back  and  forth 
between  the  bell  and  pan,  thereby  catistng 
the  bell  to  ring. 

The  explanation  of  this  is  simple.  The 
pie  pan  is  positively  charged  and  the  un- 
charged bead  is  attracted  by  the  pan.  The 
moment  the  bead  touches  the  i)an,  it  be- 
comes positively  charged  and  is  repelled. 
The  uncharged  bell  attracts  the  positively 
charged  bead.  When  the  bead  touches 
the  bell  it  becomes  discharged  and  falls 
back,  and  is  again  attracted  by  the  pan. 
The  frequency  with  which  it  repeats  this 
cycle  depends  on  the  cbarpe  in  the  pan. 
A  greater  charge  can  be  obtauied  on  a  dry 
day  than  on  a  damp  one. — B.  Jackson,  Lo- 
gansport,  Ind. 

Alternating  Current  Detected 

by  Tdephone  Recover 

Electricians  at  times  find  it  necessary 
to  distinguish  alternating-current  lines,  or 

switches,  from  those  on  direct-current  cir- 
cuits, when  both  kinds  of  current  are  used 
on  the  same  system,  and  the  switches  or 
conflnits  arc  inst.illed  close  together. 
With  a  pair  of  high-resistance  telephone 
receivers,  the  difference  is  easily  detected. 
Connect  them  with  two  short  cables,  so 
as  to  form  a  complete  circuit,  and  hold 
one  of  them  against  the  ear  and  the  other 
close  to  the  switches,  or  onduits.  whicll 
are  to  be  distinguished.  W  hen  the  sec- 
ond receiver  enters  the  field  set  up  about 
a  switch,  or  conductor,  on  an  alternating- 
current  circuit,  the  humming  sound  iden- 
tifying it  will  be  transmitted  to  the  re- 
ceiver held  against  the  ear.  No  battery, 
of  course,  will  be  used  with  the  receivers, 
and  caution  is  necessary  to  avoid  touch- 
ing any  live  part  on  the  circuits. — H.  S. 
Rich,  Hartford,  Conn. 

Opening  a  Milk  Can 

To  make  pour-out  and  vent  holes  in  a 
condensed-milk  can,  place  the  can-opener 
point  with  the  back  of  the  blade  towar<l 
the  center  of  the  can;  punch  a  hole 
through,  and  cut  a  slot  to  the  outside  of 
the  circle,  or  circumference  of  the  can. 
This  permits  a  clean-cut  stream  of  milk 
to  flow,  and  does  not  give  a  slobberine 
effect  as  does  the  usual  haphazard  method 
of  puncturing  the  can. — T.  J.  Hubbard^ 
Mendota,  111. 

CWhen  no  soft-tone  phonograph  needles 
are  at  hand,  use  a  loud-toned  needle  and 
inser*^  halfway. 
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A  Water-Pdwer  Pan  for  the  Hot  Days 


By  JOHN  SCHOE 


A  CYCLIST  whose  machine  was  ready 
for  the  junk  pile  used  parts  of  it  in 
the  construction  of  a  water-driven  fan. 
drawing'  his  power  from  a  kitchen  faucet. 
The  fan  revolved  on  the  crankshaft  of 
the  bicycle,  from  which  the  cranks  and 
sprocket  had  been  removed,  and  was  con- 
nected by  a  belt  with  a  water  wheel,  in- 
closed in  a  wooden  housing.  An  installa- 
tion of  this  kind  can  be  made  by  anyone 
who  has  a  bicycle  that  has  outlived  its 
usefulness,  and  if  he  has  access  to  a  small 
lathe  and  band  saw,  his  work  will  be  much 
simplified. 

Build  the  motor  first,  beginning  with 
the  housing.  Make  this  in  separate 
halves,  using  a  lathe,  if 
one  is  obtainable,  to  re- 
produce the  shape  shown 
in  the  illustration,  and 
keep  closely  to  the  fig- 
ures given  for  the  in- 
terior dimensions,  which 
sUlow  a  clearance  of  % 
in.  at  the  sides  and  cir- 
cumference of  the  water 
wheel.  Then  prepare 
bearings  for  the  housing 
by  cutting  the  ball  races 
with  a  hacksaw  from  the 
front  hub  of  the  bicycle, 
and  force  them  into 
holes  bored  in  each  half 
of  the  housing,  taking 
care  to  make  the  metal  a 
water-tight  fit  against 
the  wood.  Next,  cut  out 
a  wooden  water  wheel 
with  the  band  saw,  and 
bore  a  hole  through  the 
center,  large  enough  to 
make  a  force  fit  on  the 
front  axle  of  the  bicycle. 
Thrust  the  axle  through 
it,  and  also  through  the 
ball  races,  and  then  bolt 
both  halves  of  the  hous- 
ing together,  using  pieces 
of  rubber,  cut  from  the 
inner  tube  of  a  tire,  to 
senre  as  a  gasket.  The 
axle  must  project  far  enough  from  one 
side  of  the  housing  to  hold  a  wooden  pul- 
ley, secured  by  the  locknut  and  washer 
previously  used  outside  the  fork  of  the  bi-. 
cycle.  The  thickness  of  the  housing  must 
be  such  as  to  give  this  projection,  but 
not  so  much  that  the  cone  nuts  will  reach 
the  end  of  their  threads.  The  length  of 
the  axle,  and  of  the  threads  upon  it, 


should  therefore  be  checked  up,  and  if 
the  housing  is  not  thick  enough  when 
made  of  ^-in.  wood,  thicker  stock  should 
be  used,  or  a  wooden  shim  put  in. 

All  ordinary  garden-hose  coupling  con- 
nects the  housing  with  a  rubber  hose 
which  supplies  water  from  a  faucet.  In 
the  half  of  the  coupling  which  is  pressed 
into  the  housing,  a  nozzle  is  formed  by 
inserting  a  cone-shaped  wooden  plug  and 
pouring  in  solder,  as  shown  in  the  detail. 
The  plug  is  then  driven  out.  A  hole,  ^2 
in.  in  diameter,  is  bored  at  the  bottom 
for  drainage,  so  that  the  motor  may  be 
placed  in  the  sink  over  the  escape  pipe. 

Throughout  the  rest  of  the  equipment. 


MOSe-COUOUNG  OCtML 


A  Wattr  Whetl*  Operated  from  a  Kitchen  Faucet,  Senrea  a*  a  Motor  to 
Dflvo  a  Homeinade  Pan.   Parta  for  Making  Both  wara 
Obttiaad  from  aa  Old  Bicycle 

less  precision  is  necessary  in  working  to 
dimensions.  Cut  a  fan  from  a  sheet  of 
heavy  tin,  and  bend  the  blades  to  an 
angle  of  20"*  with  the  plane  of  the  hub. 
The  bicycle  crank  hanger  will  furnish  a 
bracket  and  bearing,  the  parts  of  the 
frame  which  are  not  used  being  cut  away 
with  the  hacksaw.  Mount  the  hanger  on 
a  wooden  base,  and  ht  the  fan  and  a 
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wooden  pulley  to  the  crankshaft,  as 
shown.  The  wooden  pulleys  on  the  fan 
and  on  the  motor  present  no  problem  if  a 
lathe  is  used,  while  even  a  wood  chisel 
will  turn  out  a  thoroughly  serviceable  job. 
Each  pulley  must  have  a  groove  wide 
ctiontjh  to  take  an  ordinary  sewing-ma- 
chine belt.  A  flat  belt  may  be  used  if 
easier  obtained,  and  the  pulleys  should 
then  he  crowned  instead  of  grooved. 

After  assembling  all  the  fan  and  motor 
parts,  connect  both  units  with  the  belt, 
and  complete  the  installation.  Two  pieces 
of  strap  iron  arc  stifl^icipiit  to  secure  the 
wheel  housing  to  the  base  that  supports 
the  fan,  or  scrap  metal  can  be  taken  from 
other  parts  of  the  machine  to  serve  this 
purpose.  The  whole  installation  will  then 
stand  firmly  when  the  water  is  turned  on, 
and  the  rpced  developed  will  be  about  the 
same  as  that  obtained  on  most  small  elec- 
tric fans. 


A  Model  Range  Finder 

An  article  that  will  prove  of  interest  to 

boys  who  go  camping,  or  take  hikes,  is  a 
range  finder,  which  enables  two  bovs,  by 
sighting  across  points  at  the  end  of  it,  to 


OCTAH.  or  RANOe  PINDCR 


lO'  o 


Bv  lIcsBB  of  This  Range  Fir.  Ier.  Readily  Constructed 
irem  a  Few  Sticks  and  Nails.  Distances  can  be 
Dctcnniaad  witlMiit  Actual  Mcaeureneat 

tell  the  distance  to  any  object  within  100 

ft.  or  more.  The  base  of  the  range  finder 
is  a  stick  10  ft.  long.  If  one  docs  not  wish 
to  carry  an  object  of  this  length,  it  may 
be  hinged  on  the  broad  side  and  folded 


up  to  5  or  2'2  ft.  At  each  end  of  the 
10-ft.  stick,  a  shorter  stick  is  fastened,  in 
which  are  driven*  headless  nails  to  form 
sig^hfs.  Two  of  these  are  set  in  each  short 
stick,  one  at  either  end,  and  at  least  7  or 
8  in.  apart.  At  the  left  end  the  short  stick 
holding  the  sights  is  fastened  by  a  wing 
nut  and  bolt  through  one  end,  and  a  metal 
brace  is  set  diagonally^  t«  hold  the  sight 
arm  at  right  angles  with  the  base.  One 
end  of  this  brace  can  be  fastened  per- 
manently with  a  screw;  the  other  end 
may  have  a  pin  which  fits  tightly,  but 
allows  the  brace  to  be  removed  and  the 
whole  folded  up  parallel  with  the  base 
for  carrying.  At  the  right  end  is  a  sight 
arm  similarly  pinned,  hut  without  the 
brace.  Instead,  two  other  sticks  are 
mounted  to  form  with  the  base  a  ri^ht- 
angled  triangle,  as  shown.  Tluso  sticks 
can  be  fastened  permanently  with  screws, 
or,  if  the  feature  of  folding  up  parallel 
to  the  base  is  desired  here  also,  they  can 
be  attached  with  pins  similar  to  the  one 
at  the  Other  end. 

The  sight  arm  at  the  right  end  swings 
over  the  stick  which  forms  the  long  side 
of  the  triangle,  and  marks  are  made  on 
the  latter  to  indicate  the  angular  posi- 
tion of  the  sight  arm.  Tlicse  marks  shoqld 
be  determined  by  experiment,  setting  up 
some  object  at  measured  distances  from 
the  observers,  setting  the  sitjlit  arms,  and 
making  a  mark  to  indicate  the  position  for 
each  distance. 

The  method  of  using  the  range  finder 
will  be  apparent  from  the  lower  diagram. 
Two  boys  hold  the  instrument,  one  at 
each  end.  The  one  at  the  left  end  turns 
the  range  fnulcr  to  such  a  position  ih.it 
the  object  to  be  observed  is  in  line  with 
his  t\vo  sights.  The  other  boy  then  turns 
his  sight  arm  until  his  sif^hts  arc  also 
in  line  with  the  object.  The  reading  of 
the  scale  will  then  indicate  the  distance 
of  the  object  from  the  observers. 

It  may  be  noted  that  no  measurements  of 
either  angles  or  lengths  really  have  to  be 
made  in  I)uilding  the  instrument;  the  only 
lengths  that  have  to  be  measured  ac- 
curately are  the  distances  to  the  object 
used  for  the  purpose  of  locating  the 
scale  marks.  The  workmanship  mu-^t, 
however,  be  careful  and  accurate,  and 
if  folding  or  hinged  joints  are  nsed,  there 
mtist  he  very  little  pl.iy  in  them,  or  the 
accuracy  of  the  instrument  will  be  de- 
stroyed. This  is  shown  by  the  fact  that  in 
the  part  of  the  sc.ile  which  will  actu- 
ally be  used  in  measuring  the  objects  at 
a  considerable  distance,  the  scale  marks 
come  quite  close  together.    It  will  be 
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seen  from  this,  also,  that  the  longer  the 
sight  arms  are  made,  the  greater  is  the 
accuracy  which  can  be  obtained. — Wayne 
W.  Leyrer,  Atlantic  City,  N.  J. 


Motor-Driven  Egg  Beater 

A  small  electric  motor,  which  had  be- 
come unfit  for  shop  work,  was  used  by 
one  of  the  mechanics  in  his  home  kitchen, 
where  it  rendered  good  service  in  beating 
eggs,  whipping  cream,  and  even  churning 
butter.  He  screwed  it  to  the  kitchen  wall, 
with  the  drive  shaft  in  a  vertical  position, 
and  as  this  adjustment  threw  all  the 
weight  of  the  armature  onto  the  lower 
thrust  bearing,  he  placed  two  mica  wash- 
ers between  the  bearing  and  the  shoulder 
of  the  armature.  The  power  was  trans- 
mitted to  the  egg  beater  by  means  of  a 
collar,  pinned  permanently  to  the  lower 
end  of  the  shaft,  and  the  top  of  the  egg 
beater  was  thrust  into  the  collar  and  held 
firmly  with  a  thumbscrew,  so  that  it  re- 
volved with  the  shaft.  The  beater  was 
made  from  a  piece  of  fairly  coarse  iron 
wire,  twisted  into  spirals  at  its  lower  end, 
where  it  entered  the  dish  or  pan  contain- 
ing the  eggs.  To  prevent  the  weight  of 
the  thumbscrew  from  causing  the  shaft  to 
turn  unevenly,'a  small  lump  of  solder  was 
used  as  a  counterweight  on  the  collar,  op- 
posite the  screw.  Several  wire  beaters 
were  made  and  twisted  into  different 
shapes,  so  as  to  adapt  the  machine  to  the 
nature  of  the  work  which  was  to  be  done. 


found 


Cutter  for  Fiber  Phonograph  Needles 

A  function  for  old  safety-razor  blades 
by  using  them  to  sharpen 
fiber  phonograph 
needles.  The 
blade  is  attached 
to  a  small  rec- 
tangular piece  of 
wood,  which  is 
fastened  to  a 
base  by  a  hinge, 
and  operates  like 
an  ordinary  pa- 
per cutter.  When 
the  upper  leaf  is  pressed  down,  the  blade 
enters  a  slot  which  is  cut  in  the  base 
before  assembling,  while  a  groove  run- 
ning at  an  angle  to  the  slot  holds  the 
needle,  the  angle  determining  the  sharp- 
ness of  the  point  to  be  made.  The  slot 
is  faced  with  iron  at  the  side  in  which 
the  groove  ends,  the  iron  fitting  snugly 
against  the  blade  as  it  descends,  so  as  to 
insure  a  clean  cut. 


Music  Rack  Makes  a  Convenient 

Camera  Tripod 

In  view  of  the  present  high  cost  of 
camera  tripods,  camera  users  whose 
homes  are  provided  with  music  racks  may 
find  it  convenient  to  arrange  the  rack 
so  that  it  can  be 
used  as  a  tripod 
for  taking  time 
exposures  with 
any  kind  of  a 
small  camera.  For 
a  few  cents,  a  ma- 
chine shop  will 
turn  out  a  thread- 
ed end  to  screw 
into  the  tripod 
socket  of  the  cam- 
era, and  to  attach 
to  the  end  of  the 
music-rack  staff, 
after  the  upper 
frame  has  been 
detached.  If  it  is 
not  convenient  to 
make  such  a  fix- 
t  u  r  e  or  have  it 
made,  the  tripod- 
head  ball  joint 
can  be  bought 
from  a  photographer's  supply  shop  for 
about  50  cents.  The  staff  of  the  music 
rack  will  pass  through  the  threaded  hole 
in  the  bottom  of  this  accessory,  and  the 
top  of  the  staff  may  be  clamped  between 
the  two  halves  of  the  ball-joint  jaws,  by 
tightening  up  the  wing  nut.  The  camera 
may  then  be  screwed  into  its  place  on  lop 
of  the  ball  joint,  where  it  is  rigidly  stvp- 
porte<l.  Good  music  racks  are  alwiiys 
provided  with  a  vertical  adjustment, 
which  will  be  useful  with  the  camera;  it 
is  always  desirable  to  get  the  lens  as 
nearly  level  with  the  subject  as  possible, 
and  many  bad  pictures  are  the  result  o"* 
failure  to  do  this.  The  ball-joint  fixture., 
if  used,  permits  tilting  the  camera. 


Mirror  Bait  for  Raccoon  Trap 

To  catch  a  raccoon  without  using  ed- 
ible bait,  use  a  steel  trap  of  medium  size, 
with  a  mirror,  or  piece  of  tin  foil,  laid 
flat  on  the  bait  pan  and  secured  in  posi- 
tion with  solder  or  wire.  Set  the  trap,  in 
water  if  possible,  by  some  creek,  or  in 
some  gully,  where  the  tracks  of  a  raccoon 
have  been  found.  He  is  a  very  inquisi- 
tive animal,  and  when  he  sees  light  re- 
flected from  any  surface,  he  is  apt  to  paw 
it  with  his  foot — in  this  case  to  his  own 
destruction. — J.  W.  Reynolds,  Mason,  III. 
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AUTO  TRAILER  IS  LUXURIOUS  BUNGALOW 


Hitched  to  Its  Auto  and  Ready  for  the  Road,  the 
Traveling  Home  is  Seen  in  the  Upper  Left-Hand 
View.  At  ihc  Right  We  See  the  Front  Running 
Gear,  the  Method  of  Attachint;  to  the  Auto,  and 
a  Corner  of  the  "Steps" 


The  Plan  Above  Gives  an  Idea  of  the  Homelike 
Arrangement  Inside:  at  the  Left  Is  a  Corner  of 
the  "Parlor."  in  Which  Part  of  One  Bed  Is 
Visible.  The  Spot  between  the  Windows  Is  an 
Electric  Light.  Over  at  the  Right  Is  the  Lava- 
tory, with  Its  Nickeled  Pump  for  Drawing  Water 


'TPO  a  great  many  people,  a  camp  is 
attractive  only  in  theory.  It  sug- 
gests hardship,  or  at  least  hard  work, 
and  that  is  pleasing  only  to  a  certain  ro- 
hust  minority.  A  fully  equipped  sum- 
mer home  that  could  be  hitched  on  be- 
hind a  small  auto,  and  rolled  through 
the  landscape  at  the  will  of  the  vaca- 
tioner, is  about  the  only  contrivance  that 
promises  to  meet  all  tastes  and  overcome 
all  objections. 

It  sounds  like  a  large  order;  yet  a 
Chicago  designer  has  accomplished  it. 
His  trailer  is  a  cottage — a  bungalow,  if 
you  like — with  running  water  and  toilet 
facilities,  and  a  regular  cookstove  and 
beds  with  mattresses.  The  front  part, 
or  observation  compartment — call  it  liv- 
ing room  if  you  prefer — has  seven  plate- 
glass  windows  that  drop  into  the  frame, 
and  two  glass  doors.  Besides  the  fold- 
ing bed  (which  takes  a  box  spring  if  the 
owner  be  a  real  sybarite)  and  the  fold- 
ing table,  there  is  room  for  an  upright 


piano;  though  some  will  prefer  to  pile 
trunk  loads  of  clothing  in  the  space. 

The  kitchenette  at  the  back  contains 
a  cabinet,  a  range  for  coal  or  wood,  and 
a  sink,  and  has  two  windows.  From  it 
opens  a  little  lavatory  with  regular  bath- 
room fittings,  a  medicine  closet,  a  clothes 
press,  and  a  window.  The  water  comes 
from  a  tank  underneath,  and  is  drawn 
up  by  a  small  nickeled  pump.  The 
"house"  is  wired  for  seven  electric  lights, 
supplied  from  the  auto  or  a  battery. 

The  body  is  built  on  a  frame  of  hick- 
ory, oak,  and  elm,  finished  inside  with 
painted  wall  board,  and  covered  outside 
with  sheet  steel,  enameled  like  an  auto- 
mobile. Steel  running  gear,  artillery  auto 
wheels  on  ball  bearings,  and  solid-rub- 
ber tires  put  the  itinerant  dwelling  in 
readiness  for  any  reasonable  road,  with 
delightfully  indeterminate  stop-over  privi- 
leges at  all  points.  The  whole  trailer, 
20  by  8  ft.  and  7  ft.  high,  weighs  about 
1,700  pounds. 
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Magnificent  Greenhouse  Tops  Largest  Hotel 


TN  the  very  heart  of  America's  largest 
city,  opposite  the  largest  railway  ter- 
minal, there  has  just  been  opened  the 
most  magnificent  and  sumptuous  of 
greenhouses.  The  ground  at  that  point 
is  of  almost  incredible  value;  but  the  new 
greenhouse,  to  make  its  location  still 
more  peculiar,  is  more  than  20  stories 
above  the  ground — perched  on  the  roof 


of  the  Pennsylvania  hotel,  which  is,  to  use 
the  superlative  once  more,  the  largest  in 
the  world.  The  conservatory  in  the  sky 
is,  as  a  matter  of  fact,  a  group  of  three 
huge  glass-inclosed  halls  each  a  wonder 
in  itself. 

Other  extraordinary  qualities  might  be 
expected  of  such  an  unusual  greenhouse 
as  this,  and  they  are  not  lacking.  The 


Grc.Tt  Triple  Greenhouse  on  the 
Roof  of  the  Biggest  Hotel  in  the  World: 
Several  Hundred  Feet  above  the  Groun<l,  the 
New  "Sky   Conservatory"    Is  Remarkable  for  a 
Number  uf  Unusual  Featurts.  Including  an  Unsup- 
ported 66-FQot  Span  of  Glass  Roof;  Walls  Decorated 
to  Give  the  Illusion  of  Distance,  and  Lighting  Fixtures 
That  Kescmble  Hurc  Butterfliea 
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feattirc  first  to  strike  the  eye  is  the  prcat 
unsupported  span  of  glass-paneled  roof, 
55  ft.  from  side  to  side.  The  next  effect 
that  startles  the  visitor  is  the  ai)parcnt 
absence  of  confining  walls — the  illusion 
of  distance  as  the  vision  travels  on  into 
green  jungles.'  That  is  the  decorator's 
art.  of  course:  the  walls  are  treated  to 
produce  just  that  etfect.  And  the  illumi- 
nating engineer  has  cooperated.  Fairy 
butterflies  with  incandescetit  bodies  re- 
flect their  light  downward  from  translu- 
cent wings,  veined  and  shaded  in  vivid 
semblance  of  life.  Birds,  too,  but  they 
are  real,  with  plumage  that  outcolors  the 
best  work  of  the  colorists — inhabitants  of 
the  tropics  transplanted  to  the  make-be* 


lieve.  Hotel  life  takes  a  considerable  stride 
away  from  the  conventional  with  this  in- 
novation. Not  merely  can  its  devotees 
tako  their  ease  in  sybaritic  enjoyment  of 
nature's  clever  counterpart;  they  may- 
pluck,  with  their  own  hands,  the  precious 
winter  grapes,  the  tangerines  and  tropic 
fruits  of  stranger  sort,  and  so  come  to 
realize  that  these  gastronomic  delicacies 
grow  beatitifally  on  trees  and  vines,  and 
not  on  silver  plates. 

Thus  is  a  new  and  rare  flavor  brought 
to  the  jaded  palate  of  the  traveler,  and  a 
concent ratcil  breath  of  wilderness  air  held 
captive  a  few  hundred  feet  above  the  un- 
romantic  pavement  of  the  crowded  city 
street. 


AN  EXTRAORDINARY  SUBMARINE  ACCIDENT 

By  JOHN  EDWIN  HOGG 


AFTKR    a    practice    flive    of  several 
hours'  duration,  cruising  submerged 
at  a  depth  of  65  feet,  the  United  States 
submarine    suddenly  became  un- 

manageable, and  began  to  sink.  Some- 
thing had  apparently  gone  wrong  with 
the  Kingston  controls  (operating  the  bal- 
last tanks),  and  the  crew  was  unable  to 
bring  the  craft  to  the  surface.  All  our 
submarines  are  now  equipped  with  blow- 
ers which  empty  the  ballast  tanks  auto- 
matically whenever  the  submarine  sinks 
to  the  depth  which  is  its  safety  limit.  In 
this  particular  submarine  the  safety  limit 
happened  to  be  300  feet.  The  boat  sank 
to  tnat  depth  when  the  automatic  blowers 
sufldenly  functioned,  and  the  craft  shot 
upward  like  a  cork.  Meanwhile  the  op- 
erator at  the  submarine  signaling  station 
had  heard  no  sounds  of  any  surface  ves- 
sels in  the  vicinity,  so,  when  the  craft 
began  to  rise,  no  attempt  was  made  to 
check  it.  The  surprise  of  the  crew  can 
be  well  imagined  when,  as  the  boat 
neared  the  surface,  there  was  a  mighty 
crash  and  the  ascent  suddenly  stopped. 
Tn'itead  of  bobbing  out  on  the  surface 
the  submarine  had  come  up  under  a 
three-masted  schooner  which  was  sailing 
peacefully  on  its  way,  its  crew  unaware 
that  a  submarine  was  anywhere  near. 

The  U-boat,  which  was  one  of  the 
latest  and  largest  American  type,  struck 
crosswise  of  the  schooner's  kerl.  aluMtt 
one-third  aft  of  the  bow,  which  was 
reared  several  feet  out  of  the  water  as 
the  submarine's  conning  tower  canp:bt 
its  keel.  The  bow  of  the  submarme 
also  went  high  out  of  the  water.  The 
schooner,  having  all  sails  set  and  run- 


ning before  the  wind,  continued  to  dri\r 
onto  the  deck  of  the  U-boat.  Thus  locked 
together,  the  two  boats  began  drifting 

down  wind. 

,  Several  members  of  the  schooner's 
crew  thinking  the  craft  had  gone  on  the 
rocks  leaped  over  board.  Others  took  to 
the  lifeboats.  Because  of  the  crippled 
condition  of  the  submarine  its  com- 
matider  refused  to  attempt  submerging 
again.  The  situation  was  surveyed 
through  one  of  the  two  periscopes,  which 
was  undamaged  in  the  accident.  Then 
the  forward  deck  hatch  was  opened.  Two 
officers  climbed  out,  and  with  the  aid  of 
ropes  reached  the  deck  of  the  schooner. 
The  submarine  was  then  closed  up  while 
the  officers  directed  the  lowering  of  the 
saUs.  After  the  two  vessels  had  been 
brought  around  in  the  wind  the  schoon- 
er's sails  were  used  tO  pull  it,  stem 
first,  clear  of  the  sub. 

Besides  losing  one  of  its  periscopes, 
the  submarine  bad  a  big  dent  in  the  for- 
ward deck,  and  the  front  of  its  conning 
tower  was  stove  in.   The  schooner  was 

not  seriously  damaged.  1)Ut  was  leaking 
quite  badly.  Cruising  on  the  surface,  the 
submarine  took  the  schooner  in  tow,  and 
both  vessels  went  into  port  and  dry  dodc. 


C Fishing  is  expected  to  become  an  im- 
portant industry  on  Sardinia,  an  island  off 
the  coast  of  Italy,  when  a  recently  formed 
aerial  transportation  company  begins  fly- 
ing airplanes  between  the  island  and 
Rome.  \'.!tives  in  the  past  have  limited 
their  catches  to  supply  local  needs  onlv, 
due  to  the  lack  of  swift  shipping  facili- 
ties to  the  mainland. 
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The  Picture  Telli  the  Story  of  the  Ex- 
traordinary  Adventure  That  Recently 
Befell  a  United  States  Submarine  and 
a  Three -Masted  Schooner.  When  the 
U-Boat,  Disabled  and  Brought  to  the 
Surface  by  Its  Automatic  Air  Equip- 
ment, Collided  with  the  Keel  of  the  Sail- 
ing Ship,  Lifting  the  Latter's  Prow 
Clear  of  the  Water.  By  Heading  the 
Schooner  into  the  Wind  It  was  Backed 
off  the  Sub.  Which  Then  Towed  It  into 
Port  for  Repairs 
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MICROBES  FIND  NO  CREVICES 
IN  CONCRETE  REFRIGERATOR 


TO  EXTEND  YELLOWSTONE  PARK 
AROUND  JACKSON  LAKE 


As  it  gains  in  popular  confidence,  con-  Yellowstone  National  Park  is  expected 
Crete  is  used  in  more  and  stranger  ways,  to  grow  1,265  square  miles  larger  as  soon 
Now  it  is  the  concrete  refrigerator,  quite  as  the  present  congress  reaches  a  bill  neg- 
lected by  the  last  session.  The  proposed 
extension.  30  miles  to  the  south  of  the 
established  boundary,  takes  in  Jackson 
Lake  and  the  wonderful  mountain  scen- 
ery about  it,  part  of  the  famous  Jackson's 
Hole  country.  Besides  providing  the  only 
variety  of  scenic  beauty  now  lacking  in 
the  park,  the  addition  includes  the  sum- 
mer grazing  ground  of  America's  last 
large  herd  of  elk,  and  some  of  the  finest 
trout-fishing  water  in  the  country.  Vic- 
tor, Idaho,  is  the  nearest  railway  point, 
but  there  are  several  good  auto  roads. 


Thetc  Indestructible  Refrigerators   Represent  the 
Latest  Commercial  Adaptation  of  Concrete.  They 
Are  Free  from  Germs  and  Odor,  as  There  Are  No 
Joints  or  Crevices  to  Hold  the  Pilth 

compact  and  far  from  unsightly  with  its 
gleaming  metal  fittings  and  glazed  finish. 
Chief  among  its  obvious  merits  is  its  in- 
destructibility; though  it  is  sanitary,  too, 
as  there  are  no  joints  nor  crevices  to  con- 
ceal dirt  and  germs.  The  doors  will  al- 
ways fit  snugly  as  the  material  is  com- 
paratively unaffected  by  changes  in  the 
temperature  or  humidity  of  the  air. 


LIGHT  AUTO  CHASSIS  BECOMES 
MILITARY  RAILWAY  TRACTOR 

The  British  army  authorities  have  de- 
veloped a  number  of  fittings  for  the 
chassis  of  a  well-known  low-priced  car 
by  which  it  is  quickly  converted  into  a 
narrow-gauge  locomotive.  All  the  parts 
necessary  for  the  conversion  are  carried 
by  the  car  itself,  so  that  it  may  travel  to 
the  railhead  on  its  own  wheels  and  there 
be  transformed  into  a  raiKvay  tractor. 
The  operation  takes  about  one  hour. 
Front  and  rear  wheels  are  removed  and 
the  chassis  mounted  on  the  tractor  frame 
of  channel  steel.  The  rear  wheels  are 
replaced  by  sprockets  from  which 
chains  lead  the  power  to  both 
tractor  axles.  Working  under 
these  conditions,  the  little  motor 
will  haul  a  load  of  five  tons  at 
approximately  15  miles  an  hour 
over  moderate  grades. 


The  Little  Passenger  Car  is  Shown  Above  as  It  Travels  to  the  Railhead  under  Its  Own  Power,  Carrying  All 
the  Fitting*  Necessary  for  Its  Transformation  into  a  Railway  Tractor.    The  Change  is  Made,  as  Shown 
Below,  by  Removing  the  Wheels,  and  Bolting  the  Chassis  to  an  Auxiliary  Frame  ol  Channel  Steel 
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Radioeraph  of  Airplane  Skid, 
Revealing  Packing  between  the 
End  and  the  Bottom  of  the  Socket, 
the  Skid  having  been  Cut  Too 
Short 


The  X-Ray  Photograph 
Made  Clear  the  Faulty 
Riveting  and  Defective 
Soldering  along  the 
Seam  of  a  Steel  C> 
oline  Tank 


At  the   Left,  the 
Radiograph   of   a  ' 
Three-Ply  Airplane  >^ 
Spar  Shows  Knots  ^ 
and  a  Grub   Hole  in 
the  Center  Lamination. 
Above  Is  a  Carburetor 
Radiographed  in  Opera- 
tion,   Revealing  Some 
Hidden  Defects  i 


X-RAY  FINDS  HIDDEN  FAULTS 

IN  WOOD  AND  METAL 

Though  the  X-ray  has  been  working 
its  way  to  a  position  of  indispensability 
in  the  surgical  field  for  some  24  years, 
its  great  value  to  industry  is  just  begin- 
ning to  be  appreciated.  An  outstanding 
example  of  its  usefulness  as  an  inspector 
of  superhuman  powers  was  afforded  re- 
cently in  England,  during  an  examina- 
tion of  new  air  craft.  Radiographs  in  this 
case  revealed  serious  defects  of  material 
and  workmanship  that  no  amount  of 
visual  study  would  have  found.  In  a 
wooden  spar  of  three  laminations,  the 
middle,  and  hidden,  section  was  shown 
to  contain  two  knots  and  a  grub  hole. 
When  the  hollow  box  strut  was  X-rayed, 
the  strengthening  block  in  the  end  was 
plainly  seen  to  be  not  only  badly  fitted, 
but  actually  split  by  its  fastening  screws. 
It  was  also  made  obvious  that  a  wood 
skid  had  been  cut  too  short  for  its 
socket,  and  the  resulting  empty  space  had 
been  filled  with  packing.  Even  the  faulty 
riveting  along  the  seam  of  a  steel  gaso- 
line tank  "came  to  light"  in  the  photo- 
graph, as  well  as  a  defect  in  a  working 
carburetor.  Factory  practices  of  this 
sort  will  probably  be  terminated  by  con- 
sciousness of  the  new  inspector's  power. 


COMPRESSED  AIR  HAMMERS 
TAMP  CONCRETE  SHIP 

Pneumatic  hammers  were  employed  to 
tamp  the  concrete  used  in  constructing 
the  steamship  "Polias,"  said  to  be  the  sec- 
ond largest  vessel  of  its  type  afloat.  After 
the  mixture  had  been  poured  into  the  hull 


form,  the  hammers  were  applied  to  the 
boards,  and  the  vibration  caused  by  their 
blows  thoroughly  packed  the  concrete. 
Two  wooden  shells,  one  placed  within  the 
other,  were  used  to  mold  it  into  the  form 
of  a  ship.  In  the  5-in.  space  between  the 
shells  was  placed  an  intricate  network  of 
steel  for  reinforcement  of  the  concrete. 
It  was  found  impossible  to  tamp  it  in  the 
ordinary  manner,  because  of  the  danger 
of  shifting  the  reinforcing  material. 

WINDOW  DISPLAY  FEATURES 

BEER-KEG  PHONOGRAPH 

Tears  spring  to  many  an  eye  as  the 
beer-keg  phonograph  in  the  window  of  a 
large  music  house  plavs  "How  Dry  I 
Am,"  "Drink  to  Me  Only  with  Thine 
Eyes,"  and  other  classics.    In  spite  of  its 


The  Place  of  Honor  in  the  Wnndow  DispJay  of  a 
Music  House  was  Given  a  Beer  Keg  Which,  with  a 
Few  Alterations,   Became  a  Practical  Phonograph 


past,  the  honest  old  keg  makes  music  just 
as  sweet  as  do  its  polished  neighbors  in 
the  show  window. 
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his  Unusual  Photograph  of  the  "R-84" 
as  Snapped  Just  One  Minute  After  Major 
ritchard  Leaped  from  the  Forward  Gon- 
}|a  to  Superintend  Landing  Arrangements 
at  Roosevelt  Field,  Long  Island 


BRITISH  DIRIGIBLE  MAKES 
PIONEER  ROUND  TRIP 
OVER  ATLANTIC  OCEAN 

By  PAUL  A.  JENKINS 

DRITAIX'S  transatlantic  dirigible,  the  "R-K" 
'-^  poked  its  huge  bulk  out  of  the  clouds  north- 
east of  Pulham,  England,  in  the  early  morning  of 
July  13.  Circling  the  aerodrome  three  times  it 
glided  smoothly  to  the  ground.  A  rope  curled 
down  from  the  forward  gondola  to  the  landing 
crew  on  the  field.  In  a  moment  hundreds  of  eager 
hands  grasped  ropes  and  railings,  and,  straining 
at  the  great  structure,  slowly  "walked"  it  into  its 
shed  without  accident. 

Conducted  with  workmanlike  precision,  this 
operation  marked  the  finish  of  the  first  aerial 
round  trip  over  the  Atlantic  Ocean.  In  just  the 
same  easy  way  the  "R-34"  rose  from  East  For- 
tune, Scotland,  on  July  2;  with  the  same  un- 
hurried exactness  the  long  craft  was  navigated 
through  darkness  and  fog,  aroimd  thunderstorms, 
and  even  down  Broadway.  The  keynote  of  the 
whole  successful  performance  was  sounded  by 
Major  Scott  on  descending  from  his  ship  at  Pul- 
ham Aerodrome.  He  remarked  that  "the  voyage 
home  has  been  without  incident."  No  better 
proof  of  success  could  be  desired.  Brig.  Gen. 
Maitland,  who  made  the  round  trip  as  represen- 
tative of  the  British  Air  Ministry,  seems  justified 
in  saying  that  the  commercial  practicality  of 
long-distance  air  voyages  was  amply  demon- 
strated. Confirming  this  is  the  remark  made  by 
Col.  Wm.  N.  Hcnsley,  Jr.,  representative  of  the 
U.  S.  Army  Air  Service,  who  was  privileged  to 
make  the  return  journey:  "While  the  sea  below 
was  tossed  by  a  40-mile  gale,  we  were  cruising 
along  in  comfort  on  an  even  keel.  Regular  air- 
ship service  between  Europe  and  America  is 
bound  to  come,  atid  soon." 

.^nd  in  reckoning  the  value  of  the  "R-34's"  per- 
formance, one  must  bear  in  mind  that  larger 
dirigibles  are  being  built.  Airmen  of  the  future 
wiir  class  the  "R-33"  and  the  "R-34"  with  the 
caravels  of  Columbus.  Yet  the  "R-34"  is  tremen- 
dously large  and  a  source  of  amazement  to  those 
permitted  to  inspect  it.  The  cigar-shaped  frame 
is  665  ft.  long  and  79  ft.  in  maximum  diameter. 
From  this  rigid  frame  are  suspended  four  gon- 
dolas, one  forward,  two  amidships,  and  one  at  the 
stern.  In  the  forward  gondola,  which  corresponds 
to  the  bridge  of  an  ocean  liner,  ride  commander, 
navigator,  and  radio  operator:  from  it  run  speak- 
ing tubes,  electric  communication  wires,  and 
steering  controls.  Each  gondola  carries  a  275-hp. 
engine  driving  a  large  pusher  propeller,  except 
•that  the  rear  gondola  carries  two  motors,  revolv- 
ing one  propeller. 

A  tour  of  inspection  about  the  cavernlike  in- 
terior of  the  big  envelope  is  the  ambition  of 
even,'onc  who  sees  it.  A  deck  or  "cat's  walk,"  15 
in,  wide  an<l  600  ft.  long,  runs  from  bow  to  stem 
along  the  bottom  of  the  framework.  Above  it  arc 
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The  Britiah  Transatlantic  Dirigible  "R-34"  is  Shown 
Making  the  Slow  Vertical  Descent  to  Roosevelt  Field, 
Long  Island,  on  the  Morning  of  July  6.  Completing 
the  Longest  Air  Journey  Ever  Made.  In  the  Distance 
Pleats  an  Escorting  "BUmp"  from  the  U.  S.  Navy. 


On  the  Field  Were  600  Soldiers  Readv  to  Catch  the  Moorinc  Lines  and  Weave  Them  throuch  the  Rin^a  of 
the  Huge  Concrete  Anchors.   At  the  Right  is  Shown  the  Rent  Tom  Next  Day  by  a  Breaking  Cross  Girder 

to  Which  One  of  These  Lines  was  Attached 


CorTWOMT,  i»rr»»ii»Tio«At  rii.li  ttavtct 

On  This  Chart  the  Navigator 
of  the  "K-SV  Marked  the 
Successive  Positions  of  the 
Great  Air  Liner.  His  Office 
was  Fitted  with  Chart  Racks, 
Tables,  and  Every  Desirable 
Navigating  Instrument 


At  the  Left  Are  a  Few  of  the 
Thousand  American  Soldiers 
Who  were  Drilled  As  a  Land- 
ing Crew  for  the  Reception 
of  the  "R.34."  In  the  Absence 
of  a  Hangar  the  Vast  Frame- 
work Was  in  Constant  Danger 
of  a  Smash-Up 
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the  18  ballonettes  which  hold  a  total  of 
2,000,000  cu.  ft.  of  hydrogen  gas,  each  bag 
in  its  own  compartment.  Ranged  along 
the  sides  are  gasoline  and  water  tanks, 
sleeping  hammocks  for  the  crew,  and 
canvas  containers  holding  life  belts  and 
parachutes.  The  "dining  salon"  is  in  the 
center,  where  the  ship  is  widest,  the 
space  measuring  about  8  ft.  by  20  ft., 
with  tables  hinged  to  the  framework. 
Unfortunately  the  men  have  to  stand 
while  they  eat.  Ladders  throughout  the 
hull  give  access  to  small  cockpits  in  bow, 
stern,  and  to  the  top  of  the  bag.  It  is 
interesting  to  read  in  General  Maitland's 
diary  that  the  navigating  officer  was 
often  on  top  of  the  bag 
making  h  i  s  observa- 
tions in  the  bright  sun- 
light, while  those  in  the 
gondolas  below  were 
surrounded  by  gloomy 
fog. 

Because  compara- 
tively free  from  difficul- 
ties and  disaster,  the 
flight  of  the  "R-34"  may 
be  summed  up  in  a  few 
sentences.  The  craft 
rose  slowly  from  the 
hands  of  the  landing 
party  at  East  Fortune, 
near  Edinburgh,  Scot- 
land, on  Wednesday, 
July  2,  at  1 :42  a.  m.,  the 
coolness  of  that  hour 
giving  the  ship  its 
greatest  possible  lifting 
capacity.  Low-hanging 
clouds  and  darkness  en- 
velope it  at  100  ft.  In 
the  tanks  are  4.900  gal. 
of  gasoline;  the  crew- 
consists  of  11  officers 
and  19  men,  not  includ- 
ing the  stowaway  later  to  be  found  in 
the  envelope.  Fog  makes  the  sea  in- 
visible at  the  start  and  during  almost 
every  subsequent  hour  of  the  voyage. 
By  3  p.  m.  the  wireless  operator  reports 
that  he  is  in  communication  with  both 
sides  of  the  Atlantic.  During  this  and 
succeeding  nights  the  crew  is  kept  busy 
with  the  regular  routine,  four  hours  on 
and  four  hours  off.  their  working  time 
being  spent  in  navigating,  steering,  ele- 
vating, and  nursing  the  engines.  Meals 
are  uniformly  pleasant  affairs,  with  hot 
drinks  to  be  had  and  phonograph  music 
if  desired.  At  2  p.  m.  Thursday,  the  en- 
gineer officer  demonstrates  a  new  method 
of  engine  repair.    He  sets  the  entire  crew 


to  chewing  gum,  with  which  he  closes  a 
crack  in  a  cylinder  water  jacket.  On 
Friday  morning  the  dreary  coast  of  New- 
foundland is  sighted,  just  59  hours  after 
leaving  the  coast  of  Ireland.  Saturday, 
at  noon,  when  500  miles  from  New  York, 
the  gasoline  situation  becomes  serious. 
During  the  afternoon,  the  precious  fluid 
is  consumed  even  more  quickly,  as  the 
ship  is  maneuvered  around  several  severe 
thunderstorms.  On  Sunday  morning. 
Major  Scott  is  fearful  that  gasoline  will 
not  hold  to  Mineola.  The  engineer  officer 
"comes  through"  again,  however,  by 
scraping  the  last  drop  out  of  more  than 
60  "empty"  tanks,  using  cups  and  cooking 

utensils  in  the  search. 
This  "bonanza,"  with  a 
favoring  wind,  brings 
them  to  Long  Island. 
On  Sunday,  July  6.  at 
9:54  a.  m.,  a  perfect 
landing  is  made  at 
Roosevelt  Field,  L.  I., 
the  air  voyage  having 
consumed  108  hours 
and  12  minutes,  and  be- 
ing remarkable  as  the 
longest  in  the  world's 
history. 

Allowing  for  the  ab- 
sence of  a  hangar,  the 
technical  arrangements 
for  the  landing  of  the 
"R-34"  were  admirable. 
In  anticipation  of  all 
possible  demands,  our 
navy  stored  on  the  field 
8,000  tanks  of  hydrogen 
gas,  7,000  gal.  of  gaso- 
line, and  500  gal.  of  oil. 
The  great  bag,  so  un- 
w  i  e  1  d  y  on  earth,  was 
anchored  and  guardeH 
w  ithout  a  mishap.  Dur- 
ing the  three  days  of  its  stay  the  dirigible 
was  seen  by  tens  of  thousands,  and  thor- 
oughly insjiected  by  air-service  officers  of 
the  U.  S.  ,\rmy  and  Navy.  Being  advised 
of  advancing  cyclonic  disturbances  on 
July  9.  Major  Scott  steered  his  craft  from 
American  soil  at  11:59  that  evening.  He 
courteously  circled  backward  on  his 
course,  passing  south  along  Manhattan 
to  let  the  New  York  crowd  share  in  the 
excitement  of  his  departure.  The  return 
journey  was  completed  without  incident 
in  the  remarkably  good  time  of  75  hours 
and  three  minutes.  With  the  assistance 
of  favoring  winds  Major  Scott  was  able 
to  make  the  first  800  miles  over  the  At- 
lantic in  just  eight  hours. 


This  Cheerful  Youth  is  Distinguished  as 
the  First  Aerial  Stowaway  to  Cross  the 
Atlantic    He  Returned  a  Prisoner  on  a 
British  Warship 
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Motor  Cultivator  and  Corn  Planter  with  Its  Front  Wheel  Replaced  by  a  Gang  of  Three  Lawn  Mowers  on 
a  Wood  Frame.  Which  Cut  a  Good  Deal  of  Grass  and  Serve  Also  to  Steer  the  Machine. 
It  is  Used  to  Mow  the  Lawns  of  an  Illinois  Golf  Club 


MOTOR  CULTIVATOR  BECOMES 

GOLF-LINKS  GRASS  MOWER 

That  so  highly  specialized  a  piece  of 
agricultural  machinery  as  a  motor  culti- 
vator and  corn  planter  can  do  other  jobs 
with  equal  success  is  being  demonstrated 
in  an  Illinois  town,  where  one  is  now  used 
to  mow  the  grass  on  the  golf  links.  The 
front  wheel  of  the  cultivator  was  re- 
moved, and  in  its  stead  was  mounted  a 
g^ang  of  three  28-in.  lawn  mowers  of  the 
conventional  form,  fastened  to  a  timber 
frame.  The  broad,  flat  steel  tires  of  the 
machine  roll  over  the  lawn  without  in- 
juring it.  guided  by  the  mowers  them- 
selves, which  are  turned  by  the  regula- 
tion steering  wheel. 


AIRPLANE  ECLIPSE  EXPEDITION 
HOUNDED  BY  MISFORTUNE 

A  steamship  cleared  from  New  York 
two  weeks  before  the  recent  solar  eclipse, 
bearing  Prof.  David  Todd  of  the  Am- 
herst College  Astronomical  Observatory, 
a  naval  seaplane,  and  a  crew  to  fly  it. 
The  professor  hoped  to  sail  to  a  point 
about  1.300  miles  northeast  of  Per- 
nambuco.  Brazil,  rising  at  the  time  of 
the  eclipse  to  an  altitu<le  high  above  the 
clouds.  From  this  position,  during  the  six 
minutes  and  fifty  seconds  of  the  eclipse, 
he  intended  to  make  observations  and 
take  numerous  photographs.  Consistent 
misfortune  pursued  him.  however.  The 
steamship  broke  down  soon  after  leav- 
ing America,  and  was  forced  to  limp 
into  Bermuda  for  repairs.  The  party 
was  marooned  in  Bermuda  on  the  day 
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of  the  eclipse.  They  set  out  for  Pernam- 
buco,  however;  only  to  encounter  a  more 
serious  breakdown,  attended  by  actual 
suffering  from  lack  of  food  and  water. 
Reaching  port,  the  seaplane  was  removed 
from  the  ship,  to  be  torn  from  its  moor- 
ings and  wrecked  during  one  of  the  worst 
storms  in  several  years.  Thus  ended  the 
first  expedition  of  its  kind. 


AUXILIARY  WINDSHIELDS  SOLD 
AS  AUTOMOBILE  ACCESSORIES 

Auxiliary  windshields,  or  deflectors, 
have  lately  taken  their  place  as  useful 
and  desirable  automobile  accessories. 
They  are  simply  small  pieces  of  plate 
glass  easily  fixed  to  the  frame  of  the 
larger  windshield  where  they  are  eflfective 


These  Auxiliary  Windshields  are  Fast  Coming  into 
Favor  as  Useful  Automobile  Accessories.    Both  Types 
are  Quickly  Adjusted  to  Best  Guard  the  Riders 


in  guarding  the  rear  seats  from  wind  and 
dust.  Thumbscrews  permit  quick  adjust- 
ment of  both  the  deflectors  illustrated. 
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HUB-TIRED  WHEEL  FOR  AUTO 

DESIGNED  BY  INVENTOR 

Instead  of  placing  pneumatic  tires  on 
the  rims  of  automobile  wheels,  a  Balti- 
more inventor  advocates  putting  them 


on  the  hub.  He  has  constructed  a  wheel 
which  allows  this  to  be  done  and  declares 
it  to  have  proved  satisfactory.  In  this 
the  hub  is  somewhat  enlarged  and  car- 
ries a  small  inflated  tire.  Surrounding 
the  tire  is  a  grooved  steel  ring,  from 
which  the  spokes  radiate.  Bolted  to  the 
hub  is  a  plate,  shaped  to  receive  the  side 
ot  the  tire,  and  covering  the  tire  and  the 
edge  of  the  ring.  This  is  designed  to  re- 
lieve the  tire  of  side  strains.  The  rim  of 
the  wheel  is  fitted  with  a  solid  composi- 
tion tire.  A  record  of  43,000  miles  of 
travel  has  been  made  by  one  such  wheel. 


ACROBATIC  CYCLIST  THRILLS 

CALIFORNIA  BEACH  CROWD 

Thrilling  the  public  of  this  age  is  a  task 
requiring  not  only  daring,  but  originality 
and  skill  as  well,  so  accustomed  have 


Something  New  to  Thrill  the  Public:   This  Daring 
Motorcycliit  Furnished  Entertainment  for 
•  California  Beach  Crowd 


people  become  to  witnessing  hazardous 
feats.  Among  the  reckless  performers 
who  have  succeeded  in  eliciting  gasps 
from  modern  crowds  is  an  acrobatic  mo- 
torcyclist who  recently  roused  spectators 
on  a  California  beach  with  an  unusual 
act.  Balancing  his  machine  and  its  at- 
tached sidecar  on  the  two  wheels  of  the 
former,  he  stood  on  the  frame  of  his 
cycle  and  drove  at  a  speed  of  25  miles 
an  hour  over  the  sand,  controlling  the 
motor  with  his  left  foot  and  right  hand. 
A  passenger  standing  in  the  sidecar  made 
the  feat  more  difficult  and  spectacular. 


HIGH-WHEELED  QUARRY  CART 
CONVEYS  HEAVY  LOADS 

Because  of  its  high  wheels  and  low 
center  of  gravity,  a  slip-jack  cart,  used  in 
a  western  stone  quarry  for  hauling 
rocks  to  a  crusher,  can  be  drawn  over  un- 
even ground  by  a  single  horse,  even  if 
loaded  to  its  capacity  of  two  tons.  Sus- 
pended between  the  wheels  of  the  con- 


A  Single  Horse  can  Draw  a  Load  of  Two  Tons  ia 
This  High.Wheeled  Slip.Jack  Cart.  Which  is 
Used  in  a  Western  Stone  Quarry 


veyance,  the  skip  may  be  lowered  to  the 
ground  for  loading,  and  raised  a  few 
inches  by  a  crank-operated  windlass 
when  it  is  desired  to  move  the  cart.  At 
the  rear  is  a  long  lever  which  is  used  to 
dump  rock  from  the  skip  through  a  trap- 
door into  the  crusher.  When  the  cart  is 
standing  still,  the  horse  is  relieved  of  the 
weight  of  the  load  by  a  shaft  support. 


STRANDED  STEAMER  FLOATED 
BY  EMPTY  BARRELS 

Empty  barrels  placed  in  the  punctured 
hold  of  a  steamer  stranded  recently  on  the 
rocks  in  Bristol  Channel  increased  the 
buoyancy  of  the  vessel  to  such  an  extent 
that  it  was  floated  without  difficulty.  The 
salvaging  was  accomplished  on  the  high 
spring  tide,  after  repeated  attempts  to 
rescue  the  ship  by  other  means  had  failed. 
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The  Ship's  Sides  are  Made  by  Casting  the  Concrete  Flat,  as  Seen  in  the  Left  Picture.   The  Method  of  Hoisting 
Tbeae  Flat  Sides  into  Place  on  the  Ship,  After  They  have  Set,  is  Clearly  Indicated  in  , 
the  View  at  the  Right.  Which  Also  Shows  the  Siac  of  the  Sccuons 

CONCRETE-SHIP  SIDES  BUILT  IN  FLAT  PRECAST  UNITS 

By  reverting,  in  effect,  to  the  primitive 
conception  of  a  ship  as  a  floating  box, 
British  engineers  have  been  able  to  make 
some  decided  improvements  in  concrete- 
ship  construction,  as  applied  to  a  fleet  of 
five  colliers  just  completed.  The  novel 
feature  of  the  system  used  lies  in  casting 
the  ship's  sides  in  horizontal  units,  Zv^ 
in.  thick,  which,  after  the  concrete  has 
set,  are  raised  to  their  final  position,  the 
joints  occurring  only  at  bulkhead  lines. 
Bow  and  stern,  being  curved,  are  cast  in 
place  in  the  ordinary  manner,  with  a 
thickness  of  5  in.  The  flat  bottom  is 
molded  after  the  sides  are  completed, 
and  it  is  interesting  to  note  that  women 
are  employed  to  construct  the  reinforcing 


network.  The  colliers  are  185  ft.  long, 
35  ft.  beam,  and  18  ft.  deep,  with  perfectly 
square  lines  except  at  bow  and  stem, 

PHYSICIAN  PROPOSES  PLAN 

FOR  JUDGING  HOSPITALS 

Hospitals  will  be  classified  according  to 
their  merits  for  the  information  of  the 
public,  if  a  standardization  plan  proposed 
recently  by  a  medical  authority  is  put  into 
operation.  It  is  said  that  institutions  of 
this  kind  vary  considerably  as  to  facilities, 
and  that  while  the  service  of  some  is  good, 
others  surpass  in  diagnosis  and  treatment. 
Classification  would  result  in  general  im- 
provement by  creating  a  standard. 


The  Floor,  or  Bottom,  of  the  Ship  is  Formed  After  the  Sides  have  been  Hoisted  into  Place,  the  Interior 
Then  Appearing  as  at  the  Left.   The  Right  Picture  Is  of  the  Completed  Fleet  of  Five 
Concrete  Colliers  as  They  Looked  Just  after  Launcning 
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HEAVY  CAR  BACKS  INTO  RIVER 
FROM  FERRYBOAT  DECK 

Just  as  a  ferryboat  crossing  the  Dela- 
ware River  from  Camden.  N.  J.,  docked 
at  its  Philadelphia  wharf,  a  short  time 


Hoisting  Out  of  the  Delaware  River  the  Scven-Pai- 
senger  Car  That  Backed  OH  a  Philadelphia 
Ferryboat  into  18  Feet  of  Water 

ago,  a  big  seven-passenger  auto,  the  last 
one  on  board,  suddenly  backed  off  the 
deck  into  18  ft.  of  water.  Only  five  of 
the  eight  persons  occupying  the  car  were 
rescued.  After  divers  had  fastened  tackle 
to  its  front  axle,  the  sunken  auto  was 
hoisted  out  with  a  derrick.  Immediate 
examination  showed  ■  that  the  gears  were 
in  reverse,  and  the  |_  switch  on,  a  con- 
dition which  was^^Xi^^  not  explained. 


AMERICAN  HOUSING  METHODS 

FOR  REBUILDING  FRANCE 

France,  in  its  task  of  restoration  of  dev- 
astated territory,  is  confronted  by  much 
the  same  housing  problem  now  that  was 
successfully  solved  by  industries  in  this 
country  during  the  war.  The  manner  in 
which  the  situation  was  met  at  Hog  Is- 
land and  similar  projects,  where  individual 
dwellings  for  great  numbers  of  families 
were  required  on  short  order,  is  being 
studied  by  a  visiting  commission  of 
French  architects  and  engineers.  These 
modern  methods  of  group  construction 
are  equally  applicable  to  reconstruction. 


LIGHTWEIGHT  NAPIER  TWELVE 

SHOWS  NOVELTIES  IN  DESIGN 

The  12-cylinder,  450-hp.  Napier  aero 
engine  is  one  of  the  most  successful  ex- 
amples of  the  "broad  arrow"  method  of 
cylinder  arrangement,  involving  three  sets 
of  four  each.  Every  cylinder  has  two  in- 
let and  two  exhaust  valves,  operated  by 
overhead  cam  shafts.  The  connecting 
rods  of  only  the  four  vertical  cylinders 
act  directly  on  the  crankshaft,  the  aux- 
iliary rods  in  right  and  left-hand  cylin- 
ders being  hinged  to  the  central  rods. 
The  fireproof  disposition  of  the  carbu- 
retors is  noteworthy  also.  As  there  arc 
three  separate  air  intakes,  one  cylinder 
block  may  back-fire  without  disturbing 
the  other  two,  which  will  continue  to  run, 
thus  sucking  in  the  flames.  The  engine 
is  something  of  a  novelty,  too,  in  having  a 
separate  water  jacket  for  each  cylinder 
instead  of  a  multiple  jacket  for  each  block 
of  four  cylinders.  The  weight  per  horse- 
power is  only  1.89  pounds,  including  a  re- 
duction gear. 


Many  of  Britain's  Moit  Succeitful  Airplanes  have  been  Motored  with  This  Compact  Power  Plant.  Known 
•«  the  "Napier  12."    The  Weight,  Including  Reduction  Gear.  Is  Only  1.S9  Pouodt  per 
Horsepower.  The  Cyunders  are  Arranged  io  Three  Sett  of  Four  Each 
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Only  the  Stability  Contributed  by  ■  Cargo  of  Several  Hnndred  Pounds  of  Halibut  .Keep*  the  Dory  Rifbt 
Side  Up  aa  the  Unconcerned  Fishermen  Bring  It  to  the  Lee  Side  of  the  Schooner  in  a  Smother  of 
Heavy  Sea»,  into  Which  a  Single  Error  in  Handling  the  Small  Boat  would  Precipitate  Them  Bodily 

THE  LURE  OF  THE  NORTH  PACIFIC 

By  LAWRENCE  WILLIAM  PEDROSE 


'T'HE  cod  fisher  of  the  Newfoundland 
banks,  the  trawler  of  Grimsby,  have 
been  immortalized  in  song  and  prose, 
but  little  has  been  told  of  the  "halibutter," 
the  fearless  fisherman  of  the  north  Pacific 
who  often  fares  up  into  the  shadow  of 
the  Arctic  to 
harvest  old 
banks  or  to 
search  for  new 
ones. 

The  life  of 
the  halibut  fish- 
erman is  one  of 
chance  and  of 
hardiness.  No 
voyage  is  too 
long,  no  pas- 
sage too  dan- 
gerous for  him 
to  navigate,  in 
what  may  seem 
to  landlubbers 
like  a  little  toy 
ship  built  for 
the  sheltered 
waters  of  some 
bay  or  inlet 
and  equipped 


The  Schooner,  under  Both  Canvas  and  Engines,  Drives  Home- 
ward at  Racing  Speed,  and  the  Danger-Lovins  Sailors  Take 
Advantage  of  the  Opportunity  to  Do  a  Little  Surf  Riding  in 
the  Flat-Bottom  Dories,  Which  Skim  the  Seas  Like  Hydroplanes 


with  still  smaller  toy  dories.  Mountain- 
ous waves  may  race  before  the  wind  and 
angry  reefs  may  rear  their  heads  above 
the  surface,  but  the  tiny  auxiliary  schoon- 
ers of  the  halibutters  mind  not  the  dan- 


ger, because  they  are  masters  of  it  usu- 
ally. The  halibutters  are  a  sturdy  lot — the 
captains  of  the  boats  usually  members  of 
the  old  seafaring  school;  each  of  the  crew 
typical  of  the  real  navigator,  able,  fear- 
less. The  lure  which  draws  the  prospec- 
tor, the  "pot  at 
the  end  of  the 
rainbow,"  holds 
the  halibutter 
to  the  sea.  The 
daily  thrills, 
the  fascination 
of  the  game 
with  death  he 
plays,  are  calls 
which  he  can- 
not resist.  Like 
the  lumberjack, 
who  is  always 
going  to  quit 
the  woods 
when  he  makes 
a  stake,  the 
sailor  who  is 
always  going 
to  quit  the  sea 
next  voyage, 
and   the  pros- 


pector who  is  always  going  to  quit  the 
hills  when  he  makes  a  strike,  the  halibut- 
ter always  swears  off  when  he  has  made 
a  successful  trip — and  invariably  goes 
back. 


m 
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Work  does  Not  End  with  Daylight  by  Any  Means,  For  the  Day's  Catch  is  Still  to  be  Dressed  Down.  ■  Task 
in  Which  All  Hands  Join  Kxcept  the  Captain.    When  the  Seas  are  Running  High,  It  Is  Something 
of  a  Trick  to  Clean  a  Slippery  76-Pound  Fish  and  Get  It  Below  with  Speed  and  Celerity 


crew  of  from  six  to  eighteen  men.  includ- 
ing the  cook.  The  owner  of  the  craft 
usually  is  its  master.  It  is  not  an  uncom- 
mon thing  for  a  boat  to  return  from  a 
cruise  with  90.000  to  125,000  lb.  of  fresh 
halibut  stored  awjfy  on  ice  in  its  holds. 
This  brings  a  market  price  of  from  12  to 
18  cents  a  pound  at  the  docks,  netting  the 
owner  of  the  lucky  boat  about  $6,000.  and 
the  crew  approximately  $1,(KK)  apiece  for 
three  months'  work. 


INVESTIGATION  OF  FARMING 
ENCOURAGED  BY  BRITAIN 

Agricultural  research  work  in  Englano 
will  be  encouraged  by  the  use  of  an  ap- 
propriation of  $10,000,000  recently  mad* 
by  the  British  government.  Farming 
problems  are  now  being  investigated  by 
not  more  than  40  men  in  England  and 
Wales.  It  is  hoped  to  increase  this  num% 
ber  to  150  during  the  next  few  years. 
Scholarships,  and  other  inducements,  will 
be  offered  to  those  showing  aptitude  for 
the  work,  and  measures  will  be  taken  to 
bring  to  the  notice  of  farmers  the  value 
of  scientific  methods. 


The  cruise  of  the  halibut  boat  may  ex- 
tend from  three  weeks  to  as  many 
months,  depending  on  the  distance  to  the 
banks,  which  arc  selected  according  to 
season.  The  boats  are  worked  by  shares 
— one-third  to  the  boat,  two-thirds  to  the 


One  Man>GafTa  and  Kills  the  Fish  While  the  Other 
Tenda  the  Line,  Which  Runs  over  a  Pulley 
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PANAMA  CANAL  AIR  DEFENSES 

BEING  PLANNED  BY  ARMY 

Air  defenses  for  the  Panama  Canal  will 
be  planned  after  the  report  of  a  military 
board,  now  investigating  on  the  isthmus, 
has  been  received.  Instructions  given  to 
the  board  indicate  that  the  War  Depart- 
ment intends  to  place  several  defensive 
aerial  units  in  the  Canal  Zone,  besides 
four  balloon  companies  to  assist  the  coast 
artillery  in  adjusting  fire.  The  number  of 
aerial  units  necessary  and  the  best  sites 
for  their  stations  will  be  decided  by  the 
board,  which  also  will  consider  other 
questions  relating  to  the  protection  of 
the  canal. 


RAILROAD  STOPS  OIL  WASTE 

WITH  PITS  BENEATH  TRACKS 

More  or  less  oil  is  slopped  over  each 
time  the  tanks  of  an  oil-burning  locomo- 
tive are  filled.  The  loss  is  small  in  the 
case  of  a  single  locomotive,  but  becomes 
considerable  when  repeated  thousands  of 
times  each  month.  So,  one  railroad  has 
built  pits  beneath  the  tracks  at  all  refill- 
ing stations.  The  overflow  falls  into  the 
pit,  from  which  it  is  drawn  at  intervals  for 
reuse.  The  saving*  of  oil  from  the  pit  in 
the  illustration  is  said  to  amount  to  25 


bbl.  a  month.  With  oil  at  $1.50  a  barrel, 
and  hundreds  of  these  pits  in  use,  the  total 
saving  is  a  big  one.  < 


This  Pit  Collects  the  Crude  Oil  Which  is  Slopped 
Over  in  Filling  the  Tanks  of  an  Oil-Burning  Loco, 
motive.    It  Conserves  Much  Oil  That  wars  Formerly 

Wasted 


BALING  MACHINE  SALVAGES  BARBED  WIRE 


How  the  vast  system  of  barbed  wire 
that  has  been  pounded  into  EuropeV  bat- 
tle fields  and  doubly  entangled  by  tank 
and  shell,  might  ultimately  be  removed, 
has  been  the  subject  of  much  speculation. 
The  British  war  office  estimates  that  at 
least  100,000  tons  of  wire  arc  rusting  iu 
its  lines  alone.  The  salvage 
committee,  however,  is  clean- 
ing it  up  at  considerable 
speed  with  the  help  of  a 
special  baling 
machine.  A 
12'/2  -  hp.  ^ 
engine,  on  ■! 


a  motor  truck,  operates  the  machine  on 
a  trailer.    A  heavy  wire  rope,  armed  with 

numerous   .  : — 

hooks 


The  Baling  Machine  on  the  Trailer.  Driven  by  an  EnRine  in  the  Truck.  Draws  In  the  Tangled  Barbed  Wire 
with  Hooked  Cablet,  and  Compresses  It  into  Compact  Cubes  Like  Those  Seen  at  the  Rear  of  the  Platform 
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drags  the  barbed  wire  through  two  sets 
of  rollers,  which  reduce  the  mass  first  to 
48  by  by  12  in.,  and  then  to  48  by  12 
by  12  in.  A  powerful  ram  then  crushes 
the  bundle  into  a  comi)act  cube  of  12  in., 
weighing  70  or  80  lb.  The  first  machine 
used  in  the  field  made  32  cubes  in  an  hour. 


WISCONSIN  FACTORIES  MAKE 
WORLD'S  LARGEST  CHEESE 

Facts  and  figures  relating  to  an  enor- 
mous cheese  recently  made  in  a  Wiscon- 
sin city  support  the  claim  of  its  manu- 


Making  the  World's  Largest'Cheete :  Above,  Cheese- 
makers  Pouring  Curd  into  the  Huge  Vat;  Below, 
A  View  of  the  Container  Mounted  on  a  Flat  Car 


facturers  that  it  is  the  largest  of  its  Jcind 
in  the  world.  Weighing  31,964  lb.,  the 
cheese  is  8  ft.  high  and  10  ft.  in  diameter. 
It  is  valued  at  $16,000.  Twelve  thousand 
cows,  grazed  on  1,800  dairy  farms,  fur- 
nished the  357.000  lb.  of  milk  used  in  its 
making.  To  coagulate  this  milk,  1.215  oz. 
of  rennet  were  used.  Might  hundred 
pounds  of  salt  were  placed  in  the  cheese 
as  seasoning.  Two  cloths,  each  33  ft. 
long  and  16  ft.  wide,  wore  used  to  swath 
the  product.  Seventy-three  cheesemak- 
ers,  working  in  59  different  factories,  had 
a  hand  in  its  manufacture.  The  galvan- 
ized-iron  container  in  which  the  cheese 
was  made  weighs  8.000  lb.  It  was  placed 
on  a  flat  car  before  the  curd  was  poured 
into  it,  and  will  be  shipped  with  its  con- 
tents to  Chicago,  where  the  cheese  will 
be  exhibited  at  a  dairy  show. 


AERIAL  OBSERVERS  ADJUST 
FIRE  OF  BIG  COAST  GUNS 

American  aerial  observers  have  devel- 
oped remarkal)le  precision  in  the  adjust- 
ment of  fire  from  the  field  guns  and  heavy 
artillery.  It  is  only  recently,  however, 
that  army  observers  have  conducted 
"shoots"  for  the  big  coast-defense  guns. 
Absence  of  reference  points,  difficulty  in 
orientation,  and  other  obstacles  have  em- 
barrassed the  airmen  while  spotting  shots 
many  miles  out  at  sea.  Experiments  on 
these  new  problems  of  cooperation  be- 
tween airplane  and  shore  battery  have 
nevertheless  been  under  way  for  several 
months  along  the  eastern  coast.  A  suc- 
cessful "shoot"  was  staged  at  Fort  Han- 
cock, X.  J.,  a  few  weeks  ago.  Twelve- 
inch  projectiles  were  hurled  at  a  target 
15  miles  from  shore.  The  directing  air- 
plane cruised  at  A.OOO  ft.  and  was  able 
to  guide  the  fire  with  such  accuracy  that 
a  "bracket"  was  obtained  in  less  than  13 
shots,  a  target  being  "bracketed"  when 
one  shot  falls  over  and  one  short.  A 
battleship  in  the  position  of  the  target 
would  have  been  destroyed. 


HUGE  HELMETS  ARE  ROOFS 

FOR  DUGOUT  PORCHES 

Strictly  military  in  design  are  the  porch 
roofs  made  by  French  soldiers  during  the 
dull  days  of  the  armistice  period  and 
placed  at  the  entrances  of  their  dugouts 
along  the  Soissons-Reims  road.  Shaped 
like  trench  helmets,  the  roofs  are  several 
feet  across  and  comi)lete  in  all  details, 
even  to  the  insigne  on  the  front  of  the 
crown.  They  are  supported  in  front  of 
the  dugout  doors  by  posts. 


Huge  Helmets  Serve  as  Porch  Roofs  in  Pront  of 
Dugouts  alone  the  Soissons-Reims  Road.  They 
were  Made  by  French  Soldiers 
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NAVY'S  TRANSATLANTIC  SEAPLANE  DISPLAYED  IN  CITY  PARK 


'PHE  leapUne  "NC-4,"  veteran  of  the  world's  first  transatlantic  air  journey,  is  home  again.   The  ship  waa 
dismantled  at  Plymouth.  England,  and  returned  to  the  United  States  in  the  hold  of  a  navy  vessel.  Arriving 
at  New  York  City,  it  was  transported  to  Central  Park,  and  there  reassembled  on  orders  of  the  Secretary  of 


the  Navy.  Interested  crowds  gathered  during  the 
for  the  romance  which  will  cling  forever  to  toe  ahi 


reconstruction  an« 
p  *rd  its  story. 


the  week  of  its  stay,  drawn  by  a  feeling 


SCULPTURED  HEAD  OF  LINCOLN 
STANDS  ELEVEN  FEET  HIGH 

Though  the  head  of  Abraham  Lincoln 
has  been  modelec'  and  sculptured  in  all 
imaginable  sizes  and  ex- 
pressions,  the  recently 
completed    work   of  an 
artist  in  1  aconia,  Wash., 
easily  takes  first  place  for 
sheer  bigness,  if  nothing 
else.    The  finished  head, 
of  bronzed  plaster, 
will  be  11  ft.  high.    It  is 
holl  o\v,  and  braced  with- 
in by  a  timber  frame; 
but  the  clay  model  from 
which    the    plaster  was 
east    was    solid,  and 
weighed  40.000  lb.  While 
the  artist  worked  on  the 
upper   portions,   an  as- 
sistant  threw   the  clay 
"P  to  him  in  handfuls, 
which  were  pounded  into 
place   with    mallet  and 
J'^t.     The   hair   of  the 
lorclock   was  modeled 


with  a  shovel,  and  the  lips  so  molded 
that  one  side  of  the  face  appears  sad  and 
the  other  joyous.  The  head,  though  as 
yet  without  a  back,  is  being  exhibited  in 
various  west-coast  cities. 


Modeled  by  an  Artist  of  Tacoma,  Washington,  This  Enormous  Sculptured 
Head  of  Abraham  Lincoln  is  Believed  to  Be  the  Largest  Likeness  of  Ita 
Kind  of  the  Great  Emancipator.    On  the  Right  Is  a  View  of  the  Work  from 
the  Rear,  Showing  the  Framework 


Digitized  by  Google 


ALL  CONVENIENCES  OF  FOUR-ROOM  APARTMENT 


One  Phase  ol  the  Quadruple-Service  Room:  In  This 
Case  It  has  been  Transformed  into  a  Sleepinc  Apart- 
ment by  Pulling  the  Bed  Out  of  Its  Recess  in  the 
Revolvins  Column  That  Carries  All  the  Conveniences 
of  a  Four-Room  Plat.  The  Installation  is  Intended 
10  Assist  in  Solving  the  Housing  Problem  in  Con- 
gested Cities 


By  Installing  the  Device 
Depicte'l  Here.  One 
Room  Is  Equipped  to 
Serve  as  Four.  When 
Placed  in  the  Small 
Apartment  for  Which 
It  was  Designed,  the 
Base  Shown  at  the  Right 
of  the  Picture  Mounis 
a  Bed.  a  Bookcase 
Drc5!iing  Table,  and  a 
Kitchen.  Revolving  on 
the  Turntable  m  the 
Floor.  The  Column  Is 
About  Seven  Feet 
Diameter 
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PROVIDED  IN  CONDENSED  FORM  BY  TURNTABLE 


Here  Is  the  Compact  Little  Kitchen  That  is 
Oroueht  into  the  Room  by  Revolvinx  the  Platform 
on  Which  It  Stands.  Its  Convenient  Arrangement 
can  be  Seen  by  a  Glance  at  the  Illustration. 
Cooking  Fumes  arc  Carried  Away  by  a.  Ventilating 
Duct  Connected  with  the  Hood  over  the  Stove 


This  Picture  Shows  the  Dressing  Table  Nearly 
in  the  Proper  Position  for  Use,  with  the  Bed 
Disappearing  from  View  as  the  Carrier  Turns. 
At  the  Left,  beyond  the  Bed.  is  Seen  the  Hall  of 
the  Apartment,  and  the  Entrance  to  the  Clothes 
Closet  is  Coming  into  View  on  the  Right 


In  This  Position  the  Versatile  Turntable  Exposes 
Both  the  Kitchen  and  the  Combination  Writing 
Desk  and  Bookcase.  Turning  the  Device  in  One 
Direction  Bnngs  into  Position  the  Means  for 
Cooking  a  Meal,  and  Turning  It  in  the  Other 
Makes  Books  and  Writing  Material  Accessible 


One  of  the  Numerous  Doors  of  the  Writing  Desk 
is  Hinged  So  That  It  will  Drop  Down  and  Pro- 
vide  a  Proper  Surface  for  Writing.  When  the 
Occupants  of  the  Four-in-One  Apartment  Desire 
to  Convert  It  into  a  Library,  They  Turn  the 
Revolving  Column  into  the  Position  Shown  Here 
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MOTOR  BUS  RECEIVES  RADIO 
'messages  as  it  TRAVELS 


SHELLS  CLEAR  BIG  TIMBER 
FROM  RUSSIAN  FARM  LANDS 


Ocean-going  steamships  are  not  the  From  Russia  comes  another  story  of 
onfy  conveyances  privileged  to  maintain  American  ingenuity  solving  native  per- 
radio  communication  with  the  rest  of  the     plexities.   In  Petrograd  were  stored  great 

numbers  of  large-caliber 
shells,  intended  for  Ger- 
man foes,  but  quite  su- 
perfluous in  the  playful 
skirmishings  of  revolu- 
tionist and  counter-revo- 
lutionist. In  the  wood- 
land domains,  once  the 
property  of  the  crown 
but  now  appropriated  for 
peasant  farms,  stood 
huge  trees,  too  large  and 
too  numerous  for  re- 
moval by  ordinary  means. 
An  American  newspaper 
correspondent  entered  at 
this  point  with  the  sug- 
gestion that  the  shells  be 
brought  to  the  trees.  His 
suggestion  was  followed. 
With  a  little  knowledge 
of  American  methods  he 
showed  the  peasants  how 
to  bury  the  shell  at  the 
base  of  the  tree,  how  to 
connect  wires  to  a  dis- 
tant switch,  and  how  to  explode  the 
charge  which  uprooted  the  tree.  The 
system  is  now  reported  to  be  in  general 
use.  clearing  large  areas  for  peaceful  cul- 
tivation. 


Tfae  RectaoKuUr  Wooden  Frame  on  the  Side  of  the  Bus  Carries  the  Wire 
Coil  That  Serves  as  Antenna  to  Collect  Radio  Messagea  as  the  Car 
Moves  along.  The  Passengers  are  Seen  Listening  to  Speeches  and  Music 


world  as  they  move  along  their  courses. 
A  motor  bus  running  from  London  to 
Colchester,  England,  was  provided  re- 
cently with  a  wireless  receiving  antenna^ 
consisting  of  a  coil  of  wire  on  a  rectan- 
gular wood  frame,  mounted  on  the  side 
of  the  body.  Passengers  of  local  promi- 
nence were  supplied  with  head  telephone 
receivers  connected  to  the  wire,  and  as 
the  bus  bowled  along  the  highway  they 
listened  to  speeches  and  music  whose 
clearness  was  unimpaired  by  their  aerial 
flight.  The  transmitting  station  was  a 
temporary  field  installation  of  the  mili- 
tary type. 


AIRPLANES  SURVEY  FORESTS 
TO  VALUE  WOOD  PULP 

Four  airplanes  are  being  used  to  sur- 
vey the  extensive  forests  of  Labrador  to 
determine  the  value  of  the  wood  pulp 
represented  by  the  growing  trees.  Aerial 
photographs  will  be  taken  of  many  parts 
of  the  peninsula  for  use  in  compiling 
statistics.  The  surveying  party,  which 
left  the  United  States  recently  for  Nova 
Scotia,  is  composed  of  40  persons  and  is 
headed  by  a  man  who  ser^'ed  two  years  as 
a  captain  in  the  British  air  forces. 


COMFORTABLE  MOBILE  HOUSE 

BUILT  ON  TRUCK  CHASSIS 

Few  of  the  conveniences  of  a  station- 
ary dwelling  are  missing  from  the  com- 
fortable house  built  on  a  truck  chassis 
by  a  nomadic  eastern  man,  who,  with  his 
family,  is   touring  the   country    in  his 
motorized  living  quarters  minus  the  usual 
hardships.    The  special  body   is   18  ft. 
long,  7V2  ft.  wide,  and  7  ft.  high,  and  has 
a  porch,  7^^  ft.  square,  hinged  on  at  the 
rear.    When  the  porch  is  let  down  and 
supported  on  a  level  by  attached  legs, 
the  mobile  home  has  a  length  of  nearly 
26  ft.    A  roof  over  the  porch  gives  pro- 
tection from  sun  and  rain,  while  awnings 
can  be  lowered  on  the  three  sides  of  the 
veranda  to  make  of  it  a  canvas-walled 
room.    Inserted  in  the  awnings  are  win- 
dows of  mosquito  netting,  which  admit 
air,  but  exclude  insects.   Inside  the  body 
are  sleeping  accommodations  for  seven 
persons,  and  a  complete  kitchen,  includ- 
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A  Comfortable,  Roomy  Home  on  Wheels,  Built  ;by  «n  Eastern  Man  Who  Likes  to  Tour,  but  Dislikes  the 
Usual  Hardships:  Inside  Are  Sleeping  Accommodations  for  Seven  Persons,  a 
Complete  Kitchen,  and  Other  Conveniences. 

U-BOAT  VISITS  LAKE  CITIES 
IN  RECRUITING  CAMPAIGN 

Germany's  U-boats  failed  to  win  the 
war,  so  a  number  of  them  are  now  win- 
ning men  for  the  U.  S.  Navy.  A  typical 
recruiting  visit  was  paid  to  Buffalo,  N.  Y., 
by  the  '^UC-97"  not  long  ago.  Crowds 
thronged  to  the  harbor,  curious  to  see 
the  humbled  monster.    A  few  at  a  time, 


ing  a  refrigerator,  an  oil  stove,  and  a 
fireless  cooker.  There  also  is  a  wash 
room  and  toilet.  On  the  roof  is  carried 
a  canoe,  for  use  when  a  stop  is  made 
near  some  body  of  water,  and  a  phono- 
graph provides  indoor  entertainment. 

CTwo  courses  in  spoken  Chinese  are  in- 
cluded in  the  summer  curriculum  of  Co- 
lumi^a  University. 
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they  were  allowed  to  descend  the  gang- 
plank to  inspect  the  deck  and  conning 
tower.  On  top  of  the  bow  is  seen  the 
huge  saw  teeth  intended  to  cut  through 
the  nets  before  allied  harbors.  Deck  gun 
and  mast  may  be  withdrawn  in  50  sec- 
onds. The  insigne  of  the  once-imperial 
German  government  is  still  displayed  on 
the  conning  tower.  Official  "credit"  is 
given  the  "UC-97"  for  sinking  seven  al- 
lied vessels,  which  are  thought  to  be  rep- 
resented by  a  harp,  a  pair  of  scales,  and 
other  strange  symbols  on  the  sides. 


SMALL  THREE-WHEELED  AUTO 

DESIGNED  FOR  CHILDREN 

A  tiny  automobile  of  the  most  unusual 
simplicity  has  been  designed  and  built 
for  use  by  the    youngsters.  The 

original  ^f^r  car  is  a  three-wheeled 
vehicle,  steered    by    the  front 

wheel  ^^B^  and  driven  by  the  two 
in  rear.  ^^^A    Full    elliptical  springs 


In  This  Little  Three-Wheeled  Motor  Car  the  Auto- 
mobile has  been  Reduced  to  Its  Lowest  Terina.  A 
Single-Cylinder,  Two-Cycle  Engine  is  Mounted  on 
the  Axle 

on  the  driving  wheels  and  a  coil  spring 
in  front  absorb  shocks,  and  are  intended 
to  serve  also  instead  of  pneumatic  tires. 
Power  is  furnished  by  an  electric  motor 
and  storage  cell,  or,  if  preferred,  by  a 
gasoline  engine.  The  single-cylinder,  two- 
cycle  engine  used  in  the  original  car  is  of 
special  design,  driving  the  rear  wheels  di- 
rectly from  the  crankshaft.  The  inventor 
hopes  to  dispense  with  differential  gears 
and  other  bothersome  features  in  this 
way  and  plans  to  market  his  machines  at 
$100  or  less. 


POSTMARK  ADVERTISING  USED 

FOR  NATION'S  FORESTS 

Advertising  national  forests  as  vacation 
resorts  is  being  done  by  the  Forestry 
Service  Bureau  through  the  use  of  post- 
marks. Post  offices  in  southern  California, 
near  the  Cleveland  National  Forest,  are 


assisting  in  the  campaign  by  using  two 
such  marks,  onie  suggesting  the  reserva- 
tions as  places  for  spending  vacations,  and 
the  other  making  an  appeal  for  assistance 
in  preventing  forest  fires.  It  is  planned 
to  use  similar  marks  in  all  post  offices 
located  near  national  forests. 


COMPETITION  WILL  ESTABLISH 

COST  OF  COMMERCIAL  FLYING 

A  great  airplane  "economy  run."  the 
first  of  its  kind,  will  shortly  be  held  in 
France  to  answer  questions  of  vital 
interest  to  the  profession.  At  the  end  of 
a  long  journey  the  contesting  machines 
will  be  examined  and  graded  for  security, 
comfort,  speed,  liftirg  power,  and  cost  of 
transport  per  ton-mile.  Thus  the  much- 
debated  financial  possibilities  of  commer- 
cial aviation  will  be  clarified,  and  air-craft 
producers  and  the  business  world  will 
learn  more  exactly  what  it  costs  to  fly. 
The  competition  is  open  to  all  allied 
machines  carrying  four  or  more  passen- 
gers. Among  the  contestants  will  be 
distributed  a  first  prize  of  $20,000.  and 
six  others  varying  from  $15,000  to  $1,000. 
The  course  runs  south  from  Paris  to 
northern  Spain,  to  northern  Italy,  thence 
back  through  France,  Switzerland,  and 
Belgium  to  I.ondon,  and  to  Paris  again. 


VOLTAGE   REGULATOR  ALLOWS 
UNIVERSAL  USE  OF  FAN 

Equipped  with  a  compact  transformtr 
that  handles  currents  varying  in  force 
from  six  to  110  volts,  a  small  elec- 
tric fan,  carried  by  a  salesman 
who  travels  in  the  state  of  Cali- 
fornia by  motorcycle,  is  used  by 
him  wherever  he  goes.    The  trans- 
former is  contained  in  the  back 
of  the  felt-lined  case  in 
i^,  which  the  fan  is  packed. 
Mani^iulating    a  multi- 
pointed  switch  on 
the  transformer 
regulates  the  vol- 
tage   of  current 
supplied    to  the 
fan    motor.  .At- 
tached to  the  stor- 
age battery  of  the 
motorcvcle.  the 


fan  is  used  to  cool  the  engine  while  re- 
pairs are  being  made  to  the  machine. 
It  runs  equally  well  on  the  35-volt  cur- 
rent used  for  lighting  sleeping  cars  and 
the  110-volt  circuit  in  hotels. 
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By  E.  T.  BRDNSDON 


ACCOPDIXC-  to  some  of  the  less 
scrupulous  "wet"  propagandists,  and 
even  in  accord  with  the  argjnicnts  of  a 
few  of  the  most  ardent  :  Uccates  of  the 
Death  Valley  brand  of  prohibition,  the 
little  brown  jug  now  is  going  to  have  no 
place  wherein  to  lay  its  cork."  A  new 
breed  of  dogs  is  to  be  trained ;  these  are 
to  be  known  as  C2H5OH  hounds.  One 
of  them  will  be  able  to  smell  a  drop  of 
whisky  through  four  inches  of  bessemer 
plate  lined  with  asbestos,  and  track  it 
unerringly  to  its  lair. 

Each  country  district  and  each  munici- 
pality will  own  one  of  these  sharp-nosed 
creatures.  The  second  hard  liquor  is 
brought  in  or  distilled  near  at  hand,  the 
dog  will  go  "a-rarin' "  after  it.  Search 
and  seizure  will  follow,  of  course. 

Officers  who  will  have  charge  of  the 
enforcement  of  the  new  amendment 
doubtless  wish  some  breeder  would  in- 
vent this  animal  immediately.  Though 

no  move  is  to  

be  made  under 
the  present  law 
against  stores 
of  liquor  rest- 
ing innocently 
in  the  b  a  s  e  - 
ments  of  their 
respective  own- 
ers, illicit  dis- 
tilling or  illicit 
sale  now  is  a 
serious  offense 
and  must  be 
detected  and 
punished,  else 
••blind  pigs" 
will  m  a  k  e  a 
joke  of  the 
constitution  of 
the  United 
States. 


"Covered  completely  by  dough  and  crust,  the  Lottie  never  would  have 
been  delected  had  not  his  driver  crossed  the  wires  on  one  delivery 
and  left  whisky  loavet  at  the  homes  of  unsuspecting  customers  who 
TtoSy  wanted  bread. " 


Federal  officers  have  a  task  before  them 
i.i  this.  The  Yankee  is  an  inventive  chap, 
even   when   he   turns   to  lawbreaking. 


Though  it  is  to  be  deplored,  it  remains 
a  fact  that  as  long  as  there  exists  a  wide- 
spread demand  for  intoxicating  beverages 
in  this  country,  men  are  going  to  attempt 
to  satisfy  that  demand.  Some  distilling 
will  go  on.  A  g^eat  deal  of  transportation 
and  sale  of  liquor,  already  distilled  against 
the  drought,  will  be  attempted  despite 
the  prison  term  and  heavy  fine  which 
await  the  oflFender  who  is  caught. 

Officers  who  have  this  branch  of  en- 
deavor to  watch  recently  have  been  ex- 
amining the  possible  means  that  will  be 
used  for  the  transportation  of  liquor 
stores.  In  obtaining  these  data  they 
have  gone  to  the  files  in  what  previously 
has  been  dry  territory — states  that  put 
their  feet  on  the  neck  of  the  Demon  Rum 
in  the  days  when  a  majority  of  the  as- 
semblage of  states  still  was  problematical. 
The  means  and  methods  employed  by 
booze  runners  in  the  past  are  as  interest- 
ing as  the  schemes   for  getting  negro 

slaves  to 
the  "under- 
ground r  a  i  1  - 
w  a  y  "  in  the 
days  before  the 
Civil  War, 
and  are  ex- 
tremely per- 
tinent in  the 
present. 

T  o  a  V  e  s  of 
bread  that  are 
shipped  from 
wet  into  dry 
territory 
always  are  sus- 
picious; prob- 
ably now  every 
loaf  that  is 
baked  and  dis- 
tributed tor 
sale  will  have 
of  a  CjHr.OH 


to  pass   the  inspection 
hound. 

The  reason  for  this  lies  in  the  enter 
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prise  of  a  southern  baker,  who  recently 
was  found  to  be  shipping  liquor  into  pro- 
hibition territory.  His  bakery  was  near 
the  state  line,  and  many  of  his  deliveries 
were  made  in  the  adjoining  Sahara.  For 
no  apparent  reason  his  export  trade  be- 
gan to  boom.  After  a  few  weeks  he  was 
selling  five  times  as  many  loaves  of  bread 
across  the  line  as  he  sold  in  his  own 
county ! 

One  day  the  secret  came  out.  Into 
many  of  the  loaves  he  delivered  across 
the  line  he  baked  a  good-sized  flask  of 
"mountain  dew."  Covered  completely  by 
dough  and  crust,  the  bottle  never  would 
have  been  detected  had  not  his  driver 
crossed  the  wires  on  one  delivery  and  left 
whisky  loaves  at  the  homes  of  unsus- 
pecting customers  who  really  wanted 
bread. 

Automobiles  carrying  a  large  number 
of  spare  tires  will  probably  fall  under 
suspicion  shortly.  It  has  been  found  to 
be  such  an  easy  solution  of  the  problem, 
when  going  on  a  fishing  trip  or  when  re- 
plenishing the  depleted  stores  of  a  "blind 
pig,"  simply  to  place  tin  inner  tubes  in 
three  or  four  tire  casings,  fill  the  re- 
ceptacles with  high-proof,  and  buzz  mer- 
rily along  to  the  destination.  Out  in 
Oklahoma  all  the  Fords  carried  a  complete 
change  of  tires  for  a  time,  without  the 
finger  of  suspicion  pointing.  When  a 
few,  dissatisfied  with  the  capacity  of  a 
flivver  tire,  started  strapping  on  37  by 
6-in.  truck  tires  for  spares,  the  game  was 
off. 

Another  auto  method  that  enjoyed 
some  popularity  was  that  of  carrying 
either  two  gas  tanks,  or  placing  a  false 
tank  in  the  center  of  the  true  gasoline 
tank.    The  latter  was  not  as  satisfactory 


as  the  first,  because  both  gasoline  and 
liquor  were  strictly  limited  in  quantity; 
the  car  could  not  make  a  long  trip  on 
little  gasoline,  nor  could  it  be  illegitimate- 
ly profitable  on  a  small  volume  of  whisky. 

The  first  plan  had  much  in  its  favor. 
Until  lately  many  cars  were  made  with 
the  gas  tank  under  the  seat.  Now  almost 
all,  except  a  few  of  the  smallest,  carry  it 
in  the  rear.  A  second  tank  under  the 
driver's  seat  can  be  fitted  up  with  ease, 
however,  and  it  is  extremely  hard  to  de- 
tect. Even  if  one  sees  the  liquor  tank  it 
is  hard  to  remember  that  cars  aren't  made 
that  way  any  more.  Nine  out  of  ten 
persons  would  pass  it  by  without  a 
thought  of  booze-running;  in  that  it 
has  much  of  a  lead  over  the  sparc-tirc 
plan. 

A  certain  Canadian  distillery,  with 
headquarters  on  the  Detroit  River,  found 
means  for  delivering  liquor  in  dry  terri- 
tory in  a  volume  impossible  to  persons  era- 
ploying  the  more  ordinary  smuggling  de- 
vices. Because  of  its  location,  directly 
across  the  river  from  the  dry  state  of 
Michigan,  because  of  the  small  volume 
of  business  transacted,  and  because  of  the 
apparent  prosperity  of  the  place,  officers 
watched  for  a  long  time.  Even  then  de- 
tection did  not  come  until  a  lucky  acci- 
dent happened. 

While  dragging  the  river  for  the  body 
of  a  drowned  man,  the  authorities  pulled 
up  a  length  of  pipe  from  the  bed.  This 
pipe  led  directly  from  the  distillery  to  a 
dry-goods  warehouse  on  the  Detroit 
side.  Needless  to  state,  practically  the 
whole  of  the  liquor  product  of  the  dis- 
tillery was  sent  to  Michigan  in  the  pipe 
as  quickly  as  it  was  made. 

Furniture  bound  for  the  state  of  Maine 
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'While  dragging  the  river  for  the  body  of  a  drowned  man,  the  authorities  pulled  up  a  length  c/  pipe  from  the  bed. 
This  pipe  led  directly  from  the  distillery  to  a  dry-goods  warehouse  on  the  Detroit  side.    Needless  to  state,  practically 
the  whole  of  the  hquor  product  of  the  distiikry  was  sent  to  Michigan  in  the  ptpe  as  quickly  as  it  mas  made. " 


of  the  vigilance  of  the  delivery  de- 
partment, a  great  many  of  these  were 
unmasked.  On  the  whole,  our  boys  who 
served  in  the  army  were  better  taken  care 
of  than  they  could  have  been  in  civil  life, 
so  far  as  opportunities  for  drinking  are 
concerned. 

The   manner  in   which  smuggling  of 
liquor  across   national   boundaries  may 
be  accomplished  in  some  cases  is  sug- 
gested  by   an   experience   of  a  countv 
in  the  northern  peninsula  of  ^^ich^- 
gan.      Kight    across    the  statr 
line   lie   the   wet  coun- 
ties   of  Wisconsin. 


used  to  incur  the  gravest  suspicion  in  the 
days  when  all  the  neighboring  states  were 
rivals  in  the  trade  of  keeping  her  inhab- 
itants supplied  in  spite  of  the  law.  Hollow 
wooden  pedestals,  loaded  with  booze, 
were  mixed  with  shipments  of  solid  ma- 
hogany, oak,  and  walnut,  and  were  en- 
joyed to  the  limit  by  the  consignee.  In 
shipping  furniture,  the  various  parts  of 
large  pieces  ordinarily  are  shipped  sep- 
arate ;  to  keep  the  weights  of  the  rum- 
laden  legs  and  pedestals  from  seeming 
out  of  the  ordinary,  two  hollow  pedestals 
were  crated  together,  thus  approximating 
the  total  weight  of  two  solid  pedestals. 
Often  the  same  containers  were  used  over 
and  over  again,  the  consignee  returning 
the  emptied  furniture  as  a  "mistake 
style." 

This    method,   as  well 
sands    of   similar  stunts 
other    articles    of  like 
ably  will   be  one  of  the 
now. 

On   the  two  Thanksgiving  days  and 
Christmases  spent  by  our  boys  in  camp 
in  this  country,  many  civilian  relatives 
attempted  to  relieve  the  monotony  for 
them  by  sending  in  fire  water  disguised 
in  various  ways.    One  of  the  cleverest 
of  these  was  exposed  at  Camp  Devens, 
where  real  roast  turkeys  came  in  with 
camouflaged  stuffing  of  whisky  demi- 
johns.   Alany  other  means  of  smug- 
gling liquors   were   tried,  such 
as    shipping     boots  with 

the  lower  part  loaded,  hid- 

intr  flaclfc  ;n  Kr»v#.c  nf  <-anflw  "HoOow  tcooden  pedestals,  loaded  with  boote,  were  mtxed  with  shipments 

ing  naSKS  m  OOXeS  or  canny,  mahogany,  oak,  and  walnut,  and  enjoyed  to  the  limit  by  the  consignee. 

and    so    on  ;     but    because  To  keep  them  from  seeming  too  light,  two  hollow  ones  were  crated  together." 


as   the  thou- 
possible  with 
nature,  prob- 
most  popular 


Goo 
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them    in   an   unoccupied  upper 
There  they  stayed  until  the  con- 
had  made  his  last  round.    At  a 
an  Iowa  way  station 
here  the  porter  un- 
thcy  were  taken  up 
man  who  waited  for 


locked 
berth, 
ductor 

little  after  eleven, 
was  reached,  and 
loaded  the  cases; 
immediately  hy  a 
them. 

All  went  well  until  one  ~ight  the  porter 
began  to  speculate  concerning  how  much 
of   the   contents   of   one   of  the  suit- 
cases he  could  extract  without  caus- 
ing  unpleasant    comment    or  retal- 
iation   on    the    part    of    his  cus- 
tomers.    He  tried  half  a  pint; 
that    seemed    to    go  well 
and    made     no  tre- 
mendous  impression  on 
the  contents,  although  it 
livened  up  his  thirst  in 
great  style.    By  the  time 
he  was  through  the  next 
half  pint,  he  was  ready 
to    sleep    in    the  upper 
I)  e  r  t  h  himself.  There 
they    found    him,  a 
few    hours    later,  dead 
to    the    world,    and  with 
"A  lumberman  .  .  .  conceived  the  notion  of  hollowing  out  a  portion  of  all  the  lar^e  booZC    of    one  case 

hgs  he  floated  downstream.    Before  reaching  the  sawmill  each  log  gave  up  tts      -n    <        n  j      i  • 

ratuable  cargo,  which  brought  a  high  price  in  the  forest  districts.    FortunaUlv  for  ^V^iiCfl      all      arOUnd  hmi. 
the  officers  who  will  have  to  watch,  the  physical  boundaries  of  the  United  States  WpH1«»5!t  t< 
offer  few  opportunities  for  this  trick. 


A  small  river,  used  much  for  logging 
purposes  in  the  past,  f^ows  through  Michi- 
gan to  empty  into  Lake  Superior.  A  lum- 
i)crman,  with  more  ingenuity  than  consid- 
eration for  the  law,  conceived  the  notion 
of  hollowing  out  a  portion  of  all  the  large 
logs  he  floated  downstream.  Before 
reaching  the  sawmill  each  log  gave  up  its 
valuable  cargo,  which  brought  a  high 
price  in  the  forest  districts.  Fortunately 
for  the  officers  who  will  have  to  watch, 
the  physical  boundaries  of  the  United 
States  offer  few  opportunities  for  this 
trick. 

Except  for  the  moral  weakness  of  one 
link,  a  Missouri  liquor  dealer  established 
a  perfect  chain  for  slipping  gallons  of 
"XXX"  into  Iowa.  The  weak  link 
was  the  colored  porter  on  an  interstate 
txpress  train,  who  acted  as  middle- 
man. 

Each  time  the  train  reached  a  certain 
Missouri  point — to  which  it  came  about 
0:30  at  night — a  man  on  the  platform 
handfd  the  porter  two  suitcases  and  a 
dollar  bill.  The  money  was  the  fee 
received  by  the  darkey  for  his  fcrv- 
iccs. 

lmme<liately  he  took  in  the  cases, 
which  were  crammed  with  liquor,  and 


Needless  to  say.  the  ship- 
pers were  nicked  up  on  the 
next  trip  and  the  suitcase  s.aloon  went 
out  of  business. 

The  airplane  right  now  furnishes  possi- 
bilities in  connection  with  booze-running 
that  are  interesting  the  Federal  author- 
ities tremendously.  An  airman  flying 
from  some  point  in  Canada  or  Mexico 
with  a  load  of  liquor  in  his  machine,  can 
actually  make  deliveries  to  points  not  far 
removed  from  the  border! 

The  mechanism  for  this  accomplish- 
ment is  not  vastly  different  in  shape 
from  one  of  the  explosive  "pears" 
used  in  bombarding  German  bastions 
during  the  war.  Each 
tains  from  five  to  ten 
and  is  reinforced  and 
point.  The 
the  airman 


liquor  bomb  con- 
gallons  of  booze, 
given  a  piercing 
latter  operates  so  that  when 
is  flying  near  the  ground  he 


can  release  the  "pear"  without  fear  of 
breaking  it  and  spilling  the  contents.  If 
it  falls  on  soil  it  simply  penetrates  a  short 
distance;  the  recipient  can  dig  it  out  with 
case.  Of  course,  when  a  whole  cargo  of 
liquor  is  to  be  taken  to  a  single  point, 
the  carrying  is  still  simpler;  the  aviator 
receives  it  in  a  separate  tank  hung  in  the 
center  of  the  fuselage,  and  does  not  at- 
tempt to  discharge  the  liquor  until  he 
alights.    This  demands  regular  landing 


Digitized  by  Google 


POPULAR  MECHANICS 


347 


r 

L 


fields 
or  open 
country 
•well  a  d  a  i»  t  c  U 
to   the   taxi  re- 
q  u  i  r  c  ni  c  n  t  s 
of  airplanes.  With 
al.  we  may  look  for  th~ 
development    of    a  whole 
fleet    of    liquor  smugglers 
of  the  air,  which  will  exist 
until    the    customs  depart- 
ment   establishes    a  regu- 
lar   airplane    customs  service, 
with     recognized     stations  at 
which    all    incoming  machines 
must  slop. 

As  a  comfort  to  people  who  see 
the  country  sinking  into  a  state  of 
lawlessness  because  of  the  open 
field  for  liquor  smuggling.  I  wish 
to  predict  that  no  such  thing  will 
occur.  Clever  men  may  succeed 
for  a  time  in  hoodwinking  the 
law,  but  even  from  the  begin- 
ning it  will  be  both  difficult  and 
expensive.  As  the  months  go 
on  the  difficulty  will  increase, 
expense  will  increase,  and  de- 
mand   will    drop    off.  Soon 
there  will  not  be  sufficient  re- 
ward in  the  business  to  coun- 
terbalance the  risk  and  ex- 
pense, and  liquor  will  be  as 
dead  as  Tiglath-pileser. 

If  this  sounds  fishy,  look  at 
Detroit.  Hundreds  of  business 
men  in  that  city  believed  they 
could  not  live  without  liquor. 
So  strong  was  this  belief  that 
an  immense  hotel  was  erect- 
ed near  the  Canadian  side- 
on  a  small  island.  This 
hotel    went    up  . 
for  just  one 
purpose :  it  was 
going  to  house 
a  tremendous 
week-end 
booze  fight  put 
on  the  map  by 
thirsty  Detroit- 
e  rs. 

Did  it?  Yes. 
for  three 
months!  Then 
the  "thirsty"  business  men  who  couldn't 
live  without  liquor  found  that  merely  go- 
ing over  for  the  week-end  was  too  expen- 


s  i  V  e  and  too 
troublesome.  At 
the  end  of  that  time, 
the   roster  of  guests 
had  dwindled  to  nothing. 
The  hotel  now  is  closed, 
and  it  never  will  be  opened 
again  for  the  same  purpose. 

You  may  count  as  certain,  in 
spite  of  the  tempest  in  a  teapot 
that  now  is  going  on,  that  booze 
has  gone  for  good.    It  just  isn't 
worth  the  trouble. 


"An  oirmin  flyins  from  fame  point  in  Canada  or  Mexico  with  a 
load  of  liiMor  in  his  muhtne.  can  cctuaUy  make  deliveries  to 
Points  not  far  removed  from  the  border.  .  .  .  Each  liquor  bomb 
contains  from  five  to  ten  Mllons  of  booze,  and  is  reinforced  and 
given  a  pierctnfi  point.  The  latttr  operates  so  that  urhen  the 
airman  ts  flying  near  the  ground  he  can  release  the  "Pear" 
without  fear  of  breaking  it  and  spilling  the  contents. ' 


PLUNGE  OVER  CHALK  CLIFF 
SURVIVED  BY  SOLDIER 

Miraculously  surviving  after  a 
fall  of  320  ft.  from  the  edge  of  a 
perpendicular  chalk  clifT,  a  Cana- 
dian soldier  whose  case  has  at- 
tracted considerable  attention  has 
no  recollection  of  the  events  lead- 
ing up  to  his  experience,  nor  of  his 
awful  drop  through  space.    The  ac- 
cident   occurred    near   a  hospital 
camp  on  the  coast  of  France,  and 
was  witnessed  by  a  party  of  French 
laborers  who  were  at  work  near  the 
spot   where  the   man   struck  the 
beach.    When  picked  up  the  vic- 
tim was  delirious,  but  not  uncon- 
scious.   An  examination  disclosed 
that    his    injuries    consisted   of  a 
slight  fracture  of  the  skull,  a  large 
wound  on  the  right  knee,  and  sev- 
eral  scalp  wounds,   besides  minor 
bruises  on  various  parts  of  the  body. 
Remarkably,  none  of  the  bones 
of    the    legs    or    arms  was 
broken.  After  he  had  re- 
covered the  Cana- 
dian's   mind  was 
perfectly  clear  on 
everything   in  his 
past  life  except  the 
events  of  the  night 
on  which   he  fell 
over  the  precipice. 
Medical  authori- 
ties   are    of  the 
opinion    that  the 


soldier  was  ^^men- 


tally  unbalanced 
as  a  result  of  hav- 
ing been  under 
fire,  and  that  in  this  condition  he  wan- 
dered unconsciously  over  the  edge  of 
the  clifT. 
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LOCOMOTIVE  CRANE  LIFTS 
RAILROAD  WATER  TANK 

Besides  being  almost  indispensable  for 
clearing    w  reck  blocked  tracks,  lo- 


new  foundation  a  short  distance  from  its 
original  location.  A  chain,  attached  to 
the  cable  of  the  crane,  was  looped  about 
the  tank,  and  the  crane  lifted  and  swung 
its  load  into  position  without  difficulty. 


EUROPEAN  AIR  FIRMS  PROPOSE 

ROUTES  FOR  SOUTH  AMERICA 

Several  aerial  enterprises,  proposed  by 
European  air  companies  for  South  Ameri- 
ca, are  typical  of  the  activity  that  may  be 
expected  in  that  land  of  long  distances 
and  difficult  travel.  The  Handlcy  Page 
Company  of  Great  Britain  has  offered  to 
establish  a  service  from  Pernambuco 
south  along  the  coast  to  Rio  de  Janeiro 
and  Buenos  Aires,  this  system  to  form  the 
South  American  section  of  a  projected 
transatlantic  service.  The  same  company 
proposes  semiweckly  air  trips  between  the 
capital  of  Colombia,  situated  high  in  the 
mountains,  and  the  ports  on  the  Caribhoini 
Sea.  V'ickers  of  England  is  interested  in  a 
similar  scheme  for  Chile.  The  Italian  6rm 
of  Caproni  is  responsible  for  the  most  am- 
bitious project,  however,  suggesting  a 
regular  service  between  Chile  and  Genoa, 
Italy. 


Movinc  a  Heavy  Water  Tank  from  an  Old  to  a  New 
Foundation  Proved  to  Be  an  Easy  Talk  for 
a  Powerful  Locomotive  Crane 

comotive  cranes  have  been  found  valuable 
in  other  railroad  work.  In  an  Ohio  town 
a  large  water  tank  was  moved  recently 
by  one  of  these  powerful  machines  to  a 


LITTLE  THRESHING  MACHINE 
BOON  TO  SMALL  FARMER 

The  latest  product  of  a  Michigan  farm- 
implement  factory  seems  likely  to  start 
an  "own  your  own  thresher"  movement 
among  farmfers  who  have 
been  dependent  upon 
the  convenience  of  a 
community  machine. 
The  new  thresher  is  19 
ft.  long  and  8  ft.  5  in. 
high,  weighip}^  with  all 
cquipmcm  3,600  lb.,  and 
handling  150  bu.  of  grain 
an  hour.  A  tractor,  16  hp. 
or  over,  will  run  it.  The 
threshing  mechanism 


This  Grain  Thresher  is  Expected  to  Prove  Popular  with  the  Small  Farmer,  as' It  will  Make  Him  Independent 
of  the  Larger  Traveling  Machines,  Whose  Operators  Dislike  Stopping  for  Anything  but  Big  Cropa 
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This  Automobile  has  been  Inclosed  in  a  Streamlined  Fuselage.   Through  the  Radiator  Proiccts  a  Shaft 
Bearing  a  Propeller,  and  at  the  Driver's  Right  Hand  Is  a  Lever  Which  Opens  and  Locks  the  Wings,  or 
Folds  Them  Snugly  against  the  Body.    While  This  Combination  of  Land  and  Air  Craft  Is  Now  Only  an 
Bxptrimtnt,  the  Constructor  Hopes  Eventually  to  Travel  as  Easily  in  One  Element  as  ia  the  Other 


is  unusual,  consisting  of  four  claws  on 
arms  revolved  by  a  crankshaft  at  228 
r.p.m.,  stripping  the  grain  as  it  passes  be- 
tween them.  The  elevator  arm  is  adjust- 
able to  any  height  of  wagon  bed  for  di- 
rect loading.  With  this  individual-sized 
implement,  the  farmer  has  only  himself 
to  blame  if  his  crop  is  not  threshed  at 
the  proper  time. 

SWIMMING  RACE  AT  PARIS 
WON  BY  AMERICAN 

Great  crowds  along  the  banks  of  the 
River  Seine  recently  watched  an  Amer- 
ican soldier  win  the  international  swim- 
ming race  across  Paris,  covering  the  dis- 
tance of  approximately  four  miles  in  1  hr. 
30  min.  The  victor's  powerful,  easy  style 
was  applauded  repeatedly  as  he  rapidly 
overcame  the  handicap  of  500  meters 
(about  550  yd.)  allowed  the  women  con- 
testants, and  later  crossed  the  line  in  an 
exciting  finish  just  four-fifths  of  a  second 
ahead  of  an  Italian  contestant. 


fuselage.  Through  the  radiator  projects 
a  shaft  bearing  an  air  propeller.  By  the 
driver's  seat  rises  a  lever  which  folds  the 
wings  flush  against  the  body  for  travel 
on  land,  or  extends  them  for  flight. 


PINE  CONES  USED  AS  FUEL 
IN  SPANISH  CITIES 

Ordinary  fuel  has  become  so  scarce 
in  some  parts  of  Spain  that  pine  cones 
are  being  sold  as  a  substitute  for  coal 
and  wood  in  a  number  of  cities.  Ped- 
dlers deal  in  the  scaly  forest  product, 


L 


FOLDING  WINGS  TRANSFORM 
AUTOMOBILE  INTO  AIRPLANE 

-A  vehicle  adapted  to  travel  both  on 
land  and  in  the  air  is  not  a  new  idea,  as 
motorcycles  with  folding  wings  have  been 
suggested  and  designed  in  America  and 
Europe.  But  to  a  citizen  of  Pennsylvania 
goes  the  credit  for  the  most  ambitious  at- 
tempt in  this  line  to  date.  His  prodigy 
was  first  revealed  to  the  public  as  part  of 
a  rcce  it  patriotic  parade.  The  auto  body 
was  seen  to  be  replaced  by  a  streamlined 


Pine  Cones  Are  the  Stock  in  Trade  of  This  Spanish 
Peddler.    He  Sells  Them  as  a  Substitute  for  Coal 
and  Wood,  Scarce  Fuels  in  Spain  Just  Now 

which  they  bring  to  market  in  enormous 
nets  fastened  to  their  mule-drawn  carts. 


CAnother  midget  airplane,  reported  from 
France,  measures  a  little  less  than  nine 
feet  long,  and  is  equipped  with  two  3-hp. 
engines,  each  driving  a  pusher  propeller. 
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WORLD  AWAITS  GLOBE  -  CIRCLING  FLIGHT 
BY  MAGELLAN  OF  THE  AIR 


By  PAUL  A.  JENKINS 


"O^  Monday,  October  7,  at  1:53  a.  m,, 
we  alighted  at  our  starting  point  in 
New  York  City,  having  reduced  the  time 
required  for  a  flight  around  the  globe  to 
13  days,  9  hours,  and  22  minutes.  With 
the  exception  of  one  replaced  at  Archan- 
gel, Russia,  our  14  engines  functioned 
faultlessly  throughout  the  entire  journey 
of  30,247  land  miles.  Our  navigating  of- 
ficers express  themselves  as  well  pleased 
with  the  new  automatic  wireless  mech- 
anism which  freed  them  from  the  usual 
tiresome  turns  at  the  controls." 

The  n  o  t  e  - 
worthy  feature  "  ~ 
of  this  bit  of 
fiction  is  its 
entire  plausibil- 
ity. The  reader 
of  20  years  ago 
would  have 
passed  it  by  as 
a  senseless 
dream.  The 
reader  of  today 
is  interested. 
He  has  seen 
the  Atlantic 
spanned  by  air 
three  times  in 
less  than  two 
months,  the 
last  time  by  a 
monster  dirigi- 
ble already  con- 
sidered obso- 
lete. During 
the  war  he 
traced  t he 7,000- 
m  i  1  e  nonstop 
cruise  of  a  Ger- 
man Zeppelin 
from  its  start 
the  Balkatis 


advertisement  for  an  activity  that  needs 
advertising  above  all  things.  Already 
lacking  the  stimulus  of  war-time  compe- 
tition, the  science  of  aeronautics  will 
languish  and  die  without  the  interest  and 
support  of  the  general  public.  Surely 
the  professional  enthusiasm  and  skill 
which  have  filled  the  last  ten  years  with 
splendid  achievement  will  not  shrink  from 
this  culminating  demonstration. 

The  first  flight  around  the  world  will 
probably  be  made  by  a  dirigible.  De- 
spite scores  of  miserable  failures,  mil- 
lions of  dollars 


The  Cover  of  This  Month's  Popular  Mechanics  Magazine  ia 
Not  Intended  Primarily  as  a  Prophecy  of  Achievement,  but  As  a 
Symbol  of  the  Spirit  Which  Impels  Aviation's  Pioneers,  Even 
Now,  to  Heroic  Trials  and  Demonstrations.  Just  So,  a  Plisht 
Like  the  One  Pictured  will  Be  First  of  All  a  Dramatic  Symbolof 
Man's  Enlarging  Freedom  from  the  Tyranr>-  of  Time  and  Space 


m 

t  o    G  e  r  ni  a  n 

Kast  Africa  and  return.  He  had  seen  in 
newspapers  casual  mention  of  flights  by 
British  biplanes  from  England  to  India. 

The  modern  reader,  thus  educated  to 
the  unusual,  grants  the  possibility  of  a 
world-girdling  flight.  But  the  veteran 
airman  declares  it  could  be  done  tomor- 
row ds  ifar  as  the  technical  arrangements 
are  concerned.  Only  the  money  and  or- 
panization  are  lacking.  And  these  not  for 
long.  The  great  air-craft  producers,  with 
the  air  services  of  the  world  powers, 
know  that  the  feat  will  be  a  tremendous 


lost  in  ships 
burned,  col- 
lapsed, and  shot 
down  like  great 
lumbering  cat- 
tle of  the  air. 
the  "Zeppelin" 
type  has  sur- 
V  i  v  e  d  —  sur- 
vived to  be  rec- 
ognized as  the 
ideal  vehicle 
for  long-dis- 
tance aerial 
transport,  with 
i  t  s  ability  to 
make  long 
nonstop  V  o  y  - 
ages,  to  cruise 
with  half  or  all 
of  its  power 
plants  gone. 
The  dirigible  is 
reliable,  too, 
and  comfort- 
able; and  in 
size,  lifting 
oower,  and 
speed  limited 
only  by  the  de- 
sires and  re- 
constructor.  The  carlv 
1,000- ft.  dirigible  is  al- 


sources   of  its 
construction  of  a 
most  certain. 

Clear-sighted  experts,  gathered  at  New 
York  to  welcome  the  officers  of  the 
"R-34."  spoke  time  and  again  of  a  world- 
circling  flight  by  dirigible.  They  pictured 
a  supercraft  five  times  as  large  as  the 
"R-34,"  rated  at  100  miles  an  hour,  and 
carrying  200  tons  of  passengers,  mail, 
and  freight.  A  ship  of  this  size  and 
speed,  with  cargo  space  devoted  tj  fuel 
and  lubricants,  and  powered  by  a  dozen 
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sturdy  engines,  should  experience  little  templated  daylight  journey  from  coast  to 
difficulty  in  making  the  trip.  The  mam-  coast.  Some  parts  of  the  projected  itiner- 
moth  craft  is  certain  to  be  built  within  ary  are  hardly  what  one  would  expect, 
the  next  few  years,  too.  Starting  from  the  Atlantic  coast,  the  first 

Such  a  monster  ship,  on  its  pioneering  lap  will  end  in  Newfoundland,  the  second 
voyage  round  the  world,  will  be  remark-  in  Greenland  or  Iceland,  and  the  next  in 
ably  independent  of  terrain  and  local  Ireland.  Thence  the  flight  will  continue 
weather  disturbances.  Yet.  to  make  sue-  to  France,  to  Norway,  and  east  to  Archan- 
cess  a  certainty,  certain 
preparations  will  be  nec- 
essary. Weather  observ- 
ers scattered  over  the 
earth  on  sea  and  land 
will  be  asked  to  co- 
operate in  piecing  out 
the  great  air  map  al- 
ready begun  for  the  At- 
lantic and  the  United 
States.  To  coordinate 
this  work  for  instant  ref- 
erence, meteorological 
stations  writh  high  wire- 
less towers  will  be  plant- 
ed in  the  Far  East  and 
on  the  scattered  islands 
of  the  Pacific.  These 
same  towers  will  then 
guide  the  world-circling 
dirigible  like  the  light- 
houses do  the  seafarer. 
Working  with  the  wire- 
less direction  finder  in 
the  navigator's  cabin, 
they  will  inform  him  of 
his  position  at  any  mo- 
ment. A  dozen  repair 
and  refueling  stations — 
no  more — will  he  organ- 
ized at  selected  points 
along  the  great  circuit. 
Intended  only  as  tem- 
porary stopping  places, 
they  will  be  fitted  with  the  mooring 
towers  reported  to  be  used  even  now  by 
the  British. 

So  much  for  the  dirigible,  destined  to 
be  the  long-distance  cargo  carrier,  the 
commodious  and  comfortable  cruiser  of 
the  air.  Interest  turns  even  more  eagerly 
to  the  swifter  airplane,  depending  on 
speed  for  its  very  being,  peculiarly  the 
product  of  our  hustling  twentieth  cen- 
tury. 

And  here  our  own  army  air  service  has 
already  been  at  work,  busy  with  plans, 
though  denied  achievement  by  an  unap- 
propriating  congress.  It  is  unofficially 
announced  that,  with  proper  support,  the 
flight  will  be  attempted  by  airplane  before 
the  end  of  this  year.  The  bimotored  Mar- 
tin bomber  will  probably  be  the  plane 
used,  in  view  of  its  selection  for  the  con- 


The  Projected  ^Circumnavijation  of  the  Globe  by  an  American  Armjr 
Biplane  nay  Involve  Tbia  Koutin^,  £asily  Seen  to  Be  Less  Xhan  a  Great 
Circle  of  Eartta.  It  Is  Interesting  to  Compare  This  Itinerary  with  That 
Illustrated  in  Popular  Mechanics  Magazine  for  April.  1914,  as  the  Route 
for  the  Proposed  Race  around  ihe  World.    The  Two  will  be  Pound  Almost 

Identical  in  Many  Sections 

gel,  Russia.  Then  along  the  northern 
coast  of  Siberia,  where  ships  will  land  with 
supplies.  Crossing  the  Bering  Sea  the 
airmen  will  traverse  Alaska,  turn  down 
the  Canadian  coast  to  Seattle,  and  thence 
to  their  starting  point. 

.And  in  an  age  when  anything  may  be 
predicted  with  the  chance  of  its  coming 
true,  why  not  the  prediction  of  a  nonstop 
airplane  flight  around  our  dwindling 
globe,  as  suggested  by  this  month's 
cover  of  Popular  Mechanics  Magazine? 
.Airplanes  as  we  know  them  are  limited 
in  performance  by  inherent  necessities 
of  design ;  but  why  not  refuel  the  world- 
girdler  by  means  of  dangling  tubes  from 
the  other  planes  as  suggested  by  Lieuten- 
ant Locklear?  The  impossibility  of  to- 
day becomes  the  commonplace  of  tomor- 
row. 
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BANK  DESK  LESSENS  LABOR 

AND  SAVES  FLOOR  SPACE 

For  the  use  of  the  bookkeeper  has  been 
designed  a  desk  which  eflfects  a  saving  in 


The  Bank  Deak  it  Here  Shown  with  the  Top   Down  in  Position  for 
••Standing"  Work,  Like  Sorting  Checks.   For  Other  Work  the  Bookkeeper 
Rai»et  the  Top  and  Takes  His  Seat.    On  His  Right  and  Left  Are  Broad 
Shelves;  before  Him  Is  the  Adding  Machine 

both  floor  space  and  working  time.  By 
lowering  the  lop  it  becomes  a  "standing" 
tlcsk  for  sorting  checks  and  similar  opera- 
tions. By  raising  the  top,  the  bookkeeper 
secludes  himself  in  a  miniature  alcove, 
with  two  capacious  drawers  at  his  left, 
and  on  his  right  a  shelf  which  supports 
ledger  rack  and  ledger.  Before  him  is 
the  adding  machine  on  its  stand.  The 
manufacturer  of  these  desks  supplies 
them  in  various  dimensions. 


PLAN  INTERNATIONAL  ROAD 

TO  CONNECT  AMERICAS 

Connecting  the  United  States  with  the 
countries  of  South  America  by  means  of 

 —.     an  improved  highway  for 

automobiles,  is  the  plan 
proposed  by  a  New  Mex- 
ico man  for  consideration 
by  the  Pan-Americnn 
Union  conference,  whicli 
met  in  W'asliitigton.  D.  C, 
recently.  Such  an  inter- 
national road  would  run 
between  I-'l  Paso.  Tex.,  and 
Bogota,  Colombia,  if  built 
according  to  the  plan  out- 
lined by  its  promoter,  ami 
would  pass  throngh  Mex- 
ico and  the  Central  Amer- 
ican republics.  Work  is 
l)oing  done  at  the  present 
time  on  a  highway  be- 
tween E\  Paso  and  Mex- 
ico City,  the  federal  gov- 
ernment of  Mexico  and 
the  governors  of  several 
Mexican  states  cooper- 
ating with  .Americans  in 
its  construction.  With 
this  road  completed,  a 
considerable  portion  of  the  proposed  link 
between  the  Americas  would  be  a  reality. 


GOVERNMENT  FABRIC  TESTS 
PROVE  DEPENDABLE 

Tn  spite  of  the  haste  in  which  it  was 
necessary  to  do  the  work,  W^ar  Depart- 
ment tests  of  material  purchased  by  the 
government  during  the  war  for  tents  and 
clothing  proved  to  be  dependable.  Mod- 
ified forms  of  the  bag.  or  funnel,  and 
spray  tests  were  used  to  determine  the 
water-resisting  qualities  of  canvas  for 
tents,  and  the  latter  test  was  found  to 
give  more  accurate  information.  Actual 
service  showed  the  correctness  of  the  re- 
sults obtained  by  these  means.  It  was 
found  that  the  absorbent  qualities  of  can- 
vas had  little  or  nothing  to  do  with  its 
value  as  a  tent  material. 


NEW  PROCESS  FOR  COATING 
IRON  WITH  LEAD 

Lead  as  a  coating  for  sheet  iron  an«l 
other  articles  of  the  same  material  is 
declared  to  give  satisfactory  results  if 
applied  according  to  a  new  process.  Af- 
ter being  washed  and  otherwise  prepared, 
the  material  to  be  coated  is  dipped  inti^ 
a  solution  of  antimony  chloride,  and 
then  through  a  suitable  flux,  floating  on 
top  of  the  molten  metal,  into  the  latter, 
the  purpose  of  the  flux  being  to  cause 
the  lead  or  antimony-lead  to  adhere. 
.\fter  being  immersed  in  the  lead  bath, 
the  article  is  submerged  in  oil.  Material 
treated  in  this  way  can  ])c  bent  without 
breaking  the  coating  and  exposing  the 
metal  underneath,  according  to  the  in- 
ventors of  this  new  process.  Sheet-iron 
shingles  treated  in  this  manner  were  ex- 
posed to  the  elements  for  two  years  and 
11  months,  but  showed  no  signs  of  rust 
.'t  the  end  of  that  period,  though  some 
were  not  painted.  The  process  is  cheaper, 
it  is  said,  than  galvanizing  or  tinplating. 
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DESKLIKE  PHONOGRAPH  FINDS 
'  *  PLACE  IN  MUSIC  STORE 

To  stimulate  his  sale  of  talking-machine 
records  a  music  dealer  has  equipped  his 
store  with  an  odd  phonograph.  In  ap- 
pearance it  is  not  dissimilar 
to  the  ordinary  writing 


HIGH-SPEED  PHOTO  PRINTER 
WORKS  LIKE  PRESS 

When  the  mechanical  ingenuities  of  one 
art  can  be  transferred  to  another,  sur- 
prisin^  results  are  often 

attained.  A  Wiscon- 
'  *^  •  sin    pressman  has 


A  Muiic  Dealer  has  Found  CuBtomera  More  Easily  and  Quickly  Satisfied  Since  He  Installed  a  Number  of 
These  Convenient  Phonograph  Desks  in  His  Shop.  As  Seen  More  Clearly  at  the  Left,  the  Motor-Driven  Disk 
is  Placed  in  the  Center,  with  Racks  at  Right  and  Left  to  Hold  Records  on  Trial  and  Records  Selected.  Other 

Racks  Hold  Advertising  Matter  and  Musical  Announcements 


desk,  with  the  motor-driven  disk  occupy- 
ing most  of  the  writing  surface.  On  the 
left  is  a  rack  for  the  records,  from  which 
the  customer  is  to  make  his  selection; 
others  on  the  right  hold  records  selected 
and  rejected.  A  small  rack  at  the  back 
contains  announcements  and  advertising 
literature.  The  machine  increases  the  ef- 
ficiency of  his  salesmen  by  permitting 
customers  to  wait  upon  themselves. 


<leviscd  a  remarkable  photo-printing  ma- 
chine which  operates  practically  on  the 
principle  of  a  printing  press.  When  a 
stack  of  sensitized  cards  or  paper  is  placed 
in  the  hopper,  the  negative  clamped  to 
the  vertical  glass  front,  and  the  electric 
motor  started,  the  cards  arc  automatically 
fed  onto  a  platen,  pressed  against  the 
negative,  exposed  to  the  light  from  three 
40-watt  lamps,  and  dropped  into  a  rack. 


PRirtTinQ 
PA  PER. - 


Automatic 
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The  Action  of  the  Photograph  "Printing  Press"  will  be  Clearly  Seen  from  the  Diagram.  As  Each  Sensitized 
Card  is  Pressed  against  the  Negative  Three  Powerful  Electric  Bulbs  Flash  in  the  "Light  Box."  The  Feeder 
and  "Liflit  Box"  have  been  Removed  at  the  Left.   The  Right-Hand  View  Shows  the  Central  Shaft  from 

Which  the  Entire  Apparatus  is  Operated 
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The  length  of  time  the  lamps  burn  for 
each  exposure  is  regulated  by  a  dial.  At 
the  normal  shaft  speed  of  2,700  r.p.m.,  the 
capacity  is  3,000  prints  an  hour,  up  to  6V2 
by  Sy^-in.  size.  It  can  also  print  three 
post  cards  at  one  time,  or  9,000  an  hour. 


WIRELESS  RECEIVER  PRINTS 
MESSAGES  ON  TAPE 

Feeding  its  tape  into  a  basket  like  a 
magnified  stock  ticker,  a  newly  developed 
wireless-telegraph  receiver  prints  dots  and 


Radio   Messages  arc  Recorded,  by  the 
Machine  Shown  Here.  Faster  Than  They 
could  Possibly  be  Received  by  the  Human  Ear 

dashes  at  the  rate  of  400  words  a  minute, 
and  has  a  trial  record  of  600.  Not  only 
is  this  an  entirely  new  speed  for  radio 
reception,  but  since  no  human  ear  can 
interpret  a  message  delivered  at  that  rate, 
the  speeded-up  transmission  becomes  se- 
cret, except  to  stations  equipped  with  the 


«HHf 


A  Section  of  the  Sensitized  Tape  upon  Which  Dots 
and  Dashes  are  Printed  by  the  Wireless- 
Telegram  Receiver 

recording  device.  The  tape  may  be  filed 
as  a  permanent  record. 

The  process  is  photographic.  The  re- 
ceiver contains  1,000  ft.  of  sensitized  tape, 
upon  which  a  mirror  of  minute  size,  os- 


cillated by  the  electric  impulses,  imprints 
the  dots  and  dashes  of  the  message,  in 
a  form  easily  deciphered.  An  electric 
motor  draws  the  tape  through  a  series  of 
four  vertical  tubes,  containing,  in  order, 
developer,  fixing  hypo,  washing  water, 
and,  last,  a  drying  oven.  The  full  tape 
takes  a  10,000-word  message  averaging 
roughly  a  word  to  the  inch.  While  the 
impulses  are  being  printed,  they  are  also 
visible  as  flashes  on  a  ground  glass. 

With  this  device  some  success  has  been 
attained  in  the  reception  of  two  separate 
messages  at  one  time  from  the  same  an- 
tenna, promising  the  possibility  of  a  mul- 
tiplex system  of  radio. 


ATLANTIC-FLIGHT  ENTRIES 
MEET  CROWNING  MISHAPS 

Airmen  Hawker  and  .-Mcock  seem  to 
have  taken  with  them  Newfoundland's 
entire  supply  of  horseshoes.  After  their 
departure,  their  former  rivals,  the  Hand- 
ley  Page  and  the  Martinsyde,  suflfered 
nothing  but  misfortune.  The  first  was 
wrecked  during  an  attempted  flight  to 
Mincola,  L.  I.,  for  the  purpose  of  wel- 
coming the  "R-34."  In  the  darkness  over 
Nova  Scotia,  a  broken  connecting  rod 
disabled  one  engine  and  compelled  the 
crew  to  descend.  They  cruised  two 
and  a  half  hours  over  a  little  town  on  the 
Bay  of  Fundy,  awaiting  the  dawn.  At 
five  in  the  morning  the  plane  touched 
ground,  tore  through  several  unnoticed 
fences,  and  was  finally  tipped  on  its  nose 
by  a  stunted  spruce  tree.  Back  in  New- 
foundland, several  days  later,  Raynham 
attempted  a  second  start  in  his  rebuilt 
Martinsyde.  But  he  carried  too  much 
gasoline,  and  after  a  50-yd.  "hop" 
crashed  heavilv  to  earth. 


LOST  SHIP  EASILY  LOCATED 

BY  MODERN  RADIO  METHOD 

In  these  days  of  the  radio  compass  and 
instant  wireless  communication,  a  ship  at 
sea  is  in  little  danger  of  losing  its  way. 
Recently  the  "Louisville  Bridge"  lost  its 
bearings  in  a  heavy  fog  off  the  coast  of 
New  Jersey,  and  was  unable  to  find  Am- 
brose Channel  into  New  York  Harbor, 
The  operator  called  the  navy  yard,  and 
within  five  minutes  received  the  answer. 
"Your  true  bearing  at  4:43  p.  m.  from 
Rockaway  Beach  two-hundred  ten,  Sandy 
Hook  sixty-seven,  Mantolocking  fifteen.'' 
The  auto  tourist  asking  the  best  route  to 
town  could  hope  for  no  more  definite  in- 
formation than  that. 
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BEES*  STINGERS  MAKE 
PROFITABLE  CROP 

By  SAM  E.  CONNER 

13  AISING  bees  for  the  stings  pays  an 
eastern  woman  better  than  keeping 
them  for  the  honey  which  they  would 
produce.  From  these  stings  is  secured 
the  purest  formic  acid  obtainable,  and  the 
customers  are  the  manufacturing  drug- 
gists of  the  country.  During  the  past  24 
years  this  woman  has  supplied  one  firm 
with  25,(JOO  stings  annually;  other  con- 
cerns take  from  500  to  5,000  each  year, 
making  a  yearly  trade  of  50,000  stings.  To 
produce  this  number,  but  two  colonies  of 
bees  are  necessary,  while  it  would  require 
50  colonies  to  make  an  amount  of  honey 
equal  in  value  to  the  stings. 

The  method  of  taking  the  sting  from 
a    bee   is   simple.    The   bees   are  first 

gathered  in  a  specially  

arranged  box,  by  shak- 
ing a  comb  on  which 
they  are  working  over 
the  mouth  of  the  box. 
Next,  in  a  room  with 
all  the  shades  but  one 
drawn,  the  box  is 
opened..  As  the  bees 
come  out  of  the  box 
they  are  attracted  to 
the  lighted  window,  and 
cluster  there  on  glass  or 
screen.  Mrs.  Beekeeper 
picks  up  the  insects  by 
their  heads  and,  holding 
them  under  a  magnify- 
ing glass,  draws  the 
stings.  For  this  pur- 
pose a  small  pair  of 
tweezers  is  used.  The 
stings  are  placed  in  a 
milk  sugar,  which  covers 
coat  that  prevents  decay. 


Stingers  are  Drawn  from  Bees  with  a  Small 
Pair  of  Tweezers  and  Sold  to  Manufactur- 
ing Druggists,  Who  Make  from  Them 
Formic  Acid,  Used  in  the  Treatment  of 
Rheumatism,  and  Other  Ailments 


dish  filled  with 
them  with  a 


Through  the  Sale  of  Stingers  from  Two  Colonies  of 
Bees  This  Woman  Obtains  as  Much  Revenue  as  She 
would  from  60  Colonies  Kept  for  Their  Honey.  She 
Sells  Some  60,000  Stingers  a  Year.  The  Picture 
Shows  One  of  the  Hives 

Each  Sting  contains  a  small  amount  of 
formic  acid,  which  is  removed  by  dis- 

 tillation.    This  acid  is 

used  in  the  treatment 
of  rheumatism  by  home- 
opathic physicians,  be- 
ing administered  in 
much  reduced  strength, 
while  doctors  of  the 
regular  school  use  it. 
reduced  one-half,  for 
restoring  circulation  in 
cases  of  paralysis,  ap- 
plying it  externally. 
Formic  acid  was  one 
of  the  first  of  the  solid- 
fat  acids  discovered.  It 
was  originally  obtained 
by  distilling  common 
red  ants  {Formica  rufa) 
from  which  the  name 
is  derived. 
The  owner  of  this 
unusual  business  has  only  been  severely 
stung  once  in  all  the  years  she  has  kept 
and  handled  bees.  That  time  she  suf- 
fered no  serious  results,  .'^he  is  frequently 
stung  by  a  bee  through  negligence  on  her 
own  part,  however. 


The  Bees  are  Shaken  from  the  Comb  into  a  Box  and 
Taken  to  a  Dark  Room  for  Removal  of  the  Stingers 


ROOSEVELT-MEMORIAL  DRIVE 
NATIONAL  IN  SCOPE 

A  plan  to  create  a  suitable  national 
memorial  to  the  late  Theodore  Roosevelt 
has  been  launched  and  will  culminate  in  a 
campaign  for  funds  from  October  16  to 
29,  it  is  announced.  The  project  con- 
templates a  monument  in  Washington, 
D.  C. ;  a  park  at  Oyster  Bay.  to  include, 
eventually.  Colonel  Roosevelt's  home  at 
Sagamore  Hill,  and  the  formation  of  an 
association  to  foster  and  perpetuate  the 
Roosevelt  ideals. 
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WHIRLING  SPRAYERS  SUPPLANT 

TRENCHES  IN  FRUIT  ORCHARDS 

Owners  of  several  fruit  orchards  are 
using  tall  revolving  sprayers  for  irriga- 


Tall  Whirling  Sprayers  are  being  Uied  by  Many  Fruit 
Growers  to  Distribute  Irrigation  Water.   They  Claim 
Efficient  Irrigation  and  Conservation  of  Water  as 
Advantages  of  the  Method 


tion,  believing  them  more  efficient  than 
the  conventional  ground  trenches.  The 
typical  sprayer  is  fed  by  a  2-in.  hose, 


water  issuing  from  two  whirling  arms 
above  the  tree  tops,  on  which  it  falls  in  a 
150-ft.  circle.  Evenness  of  distribution 
and  freedom  from  water  waste  recom- 
mend this  system.  In  addition,  water 
falls  on  the  leaves  like  rain,  washing 
away  the  dust  and  stimulating  growth. 
The  sprayers  arc  mounted  on  wheels  for 
easy  transportation  about  the  orchards. 


INTERNATIONAL  CABLE  CODE 

PRINTED  IN  NINE  TONGUES 

International  trade  is  expected  to  be 
encouraged  by  a  new  cable-message  code 
system  that  makes  possible  decoding  in 
nine  different  languages  without  transla- 
tion. Several  hundred  linguists  and  com- 
mercial experts  hav€  been  at  work  on  the 
code  book  for  the  last  three  years,  and  it 
is  considered  complete  in  every  respect. 
The  languages  are  English,  French. 
Spanish,  Portuguese,  Italian,  German. 
Dutch,  Japanese,  and  Russian.  Business 
firms  employing  this  code  book  will  find 
it  an  easy  task  to  decipher  a  message  into 
any  of  these  languages.  Figures  can  be 
sent  in  a  condensed  form,  thus  adding 
economy  to  the  other  advantages  of  the 
system.  It  is  also  possible  to  condense 
the  words  in  a  message,  a  single  code 
word  representing  a  complete  sentence. 


FAMILY  AUTO  TRUCK  IS  LIKE  PALACE  SLEEPING  CAR 


Designers  of  special  auto  bodies  evi-  for  the  driver.  All  conveniences,  such  a? 
dently  are  striving  to  achieve  the  limit  of    kitchen  facilities,  light  and  water  supply, 

are  provided,  and  there  are  plenty 
of  lockers  and  regular  windows. 


A  Commodious  Dwelling;  on  Wheels:  This 
Spttial  Body.  Placed  on  a  Two-Ton  Truck, 
Has  All  the  ConvcniencfS  of  a  Home,  and 
will  Accommodate  Four  Persons 

luxury  on  wluels.  Now  the 
prefiident  of  an  Indiana  motor 
concern  has  nunle  a  two-ton 
truck  into  a  veritable  rolling 
hotel,  with  sleeping  comjjart- 
nients  for  four  persons  inside, 
and  a  comfortable  berth  in  front 


Interior  oi  ,th«  Motorized  Hotel:  Thia  Picture  Shows  th^  Wide. 
Comfortable  Bertha.    Bcstdea.  There  X*.^  ICitj^heut-Mq 
Electric  Lights  and  Running  Water  are  Provided 
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BLAZING  DIRIGIBLE  CRASHES  THROUGH  BAJNK  RCX)F 


:'T»HE  city  of  Chicago  was  thrilled  with  pitying  horror  several  days  ago  when  a  dirigible 
^  balloon  caught  fire  above  the  business  district;  collapsed,  and  fell.  The  fuselage  and 
engines  crashca  through  a  skylight  into  the  rotunda  of  a  bank,  which  the  bursting  gasoline 
tanks  transformed  at  once  into  a  roaring  blast  furnace.  Flames  searched  every  corner, 
charring  nine  men  and  women,  several  beyond  recognition,  and  injuring  a  score  of 
others.  The  dirigible  was  of  the  nonrigid  type,  about  160  feet  long,  with  a  S6-(oot 
gondola  slung  underneath.  Power  was  supplied  by  two  80-horsep6wer  rotary  motors, 
believed  to  be  the  first  of  their  kind  to  be  used  in  this  way.  After  flying  intermittently 
above  the  city  for  several  hours  the  balloon  headed  for  its  hangar  late  in  the  afternoon. 
Speeding  50  miles  an  hour  at  a  height  of  1,800  feet,  the  silvery  bag  was  suddenly  seen 
by  thousands  to  flame,  buckle,  and  plunge  downward  in  a  headlong,  blazing  fall.  Two 
of  the  crew  of  five  survived  the  parachute  drop.  The  photograph  above  was  taken 
iust  a  few  moments  before  the  "Wingfoot  Air  Express"  rose  from  Chicago's  lakcfront 
tor  its  disastrous  voyage.  Below  appears  a  detailed  view  of  the  gondola  with  the 
fortunate  member  of  the  crew  seated  on  its  edge.  The  parachutes  hang  along  the  sides 
in  their  watetproof  casings. 


STRANGE  WAS  THE  FATE  THAT  DROPPED  THE  "BLIMP*' 


/ 


I 


\ 


This  DiaeraTnmaiic  Sketch  of  the  Accident 
Depicts  the  Fate  of  the  Oi.cupanta.  Daven- 
port's Parachute  Tannled  in  the  RigKing ; 
Weaver's  Burned;  Watker  and  Norton  were 
Broken  on  Landinic;  Only  Pilot  Boetiner 
Reached  the  Ground  Unharmed 


This  Tangled  H  eap  of  Twitted  Metal  It  the  RemaiiiB  of 
One  Eneine.  Although  Many  Lay  the  Responaibihty  for 
the  Disaster  on  the  Engines,  an  Army  Expert  Ascribes 
the  Explosion  to  Friction  between  the  Silk  Ballonctt«« 
in  the  Envelope 
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UPON  CHICAGOS  ONLY  TWO-STORY  LOOP  BUILDING 


lhi«  Photograph  was  Taken  Just  a  Few  Moments  after  the  Unprecedented  Disaster  Which  Claimed 
Thirteen  Lives  and  a  Score  Injured.  Firemen  and  Other  Rescuers  have  Reached  the  Roof  of  the 
Bank  Building  and  are  Preparing  to  Train  a  Hose  on  the  Dying  Flames  Below.  The  Shattered  Sky- 
hght  is  Still  Dotted  with  Patches  of  Smoking  Fabric,  as  a  Physician  Busies  Himself  with  the  Charred. 
Broken  Body  of  the  Unfortunate  Whose  Parachute  Failed  to  Open.  Firemen  and  Police,  Aided  by 
Soldier  Volunteers,  Are  at  Work  Meanwhile  in  the  Rotunda,  Removing  the  Mutilated  Bodies  of  the 

Dead  and  Injured 


This  Is  the  Rotunda  of  the  Illinois  Trust  and  Savings  Bank.  Directly  beneath  the  Skylight:  Here 
Worked  150  Bookkeepers  and  Stenographers,  Most  of  Whom  Were  Women.  Some  were  Crushed  by 
the  Impact  of  the  Motors  and  Tanks;  Others,  in  a  Frantic  Dash  for  the  Cage  Exits,  were  Consumed 
by  Blazing  Oil  Which  Ate  into  Cloth  and  Flesh;  Many  were  Slashed  by  the  Torrent  of  Broken  Glass 
from  the  Skylight.  Roaring  Flames  Seemed  to  Seek  Out  Every  Corner  of  the  Spacious  Interior, 
Marring  Walls  and  Floors,  Even  Cracking  Costly  Marble  Pillars.    The  Intense  Heat  Made  Rescue 

Work  Impossible,  in  Some  Cases  for  30  Minutes 
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This  PhotoKraph  of  the  Private  Airdrome 
was  Taken  from  the  Door  of  the  Back- 
Vard  Hangar.  The  Field.  Once  an  Orange 
Grove,  is  Seen  Here  Stripped,  with  a 
Steam  Roller  at  Work  on  the  Surface 


Following  His  Decision  to  Use  an  Airplane  for  Visits  to  His  Extensive  Property  Holdings,  an  Enterprisinc 
Bank  President  Ordered  the  Erection  on  His  Suburban  Estate  of  the  Hangar  at  the  Left.    The  Structure  It 
of  Brick  and  Concrete,  with  Bellows  Doors  Which  Collapse  to  Leave  the  Entire  Front  Unobstructed,  as 
I  Seen  at  the  Right.   An  Ex-Army  Airman  Pilots  the  Owner  on  His  Trips 


BRITAIN  ASKS  UNIFORM  SKILL 
OF  WOMEN  MOTOR  DRIVERS 

British  women  who  volunteered  for 
work  in  the  army  service  corps  were  put 
through  a  course  of  field  training  before 
they  were  assigned  to  their  regular  du- 
ties. Numbers  of  volunteer  chauffeuses 
were  thus  trained  daily  in  a  great  Lon- 
don park.  Here  they  were  eventually  sub- 
jected to  several  practical  tests,  among 
them  one  to  tr>'  their  judgment  of  dis- 
tance. Two  broad  hurdles  were  placed 
facing  each  other  and  separated  by  a  little 
more  than  the  width  of  the  car,  and  the 
test  consisted  in  driving  through  this 
narrow  gate  without  touching  the  hurdles. 


BUSINESS  MAN  OWNS  PRIVATE 
HANGAR  AND  LANDING  FIELD 

Scarcely  less  impressive  than  the  first 
transatlantic  flight  is  the  first  back-yard 
aerodrome,  when  viewed  as  an  indication 
of  the  public's  growing  interest  in  aero- 
nautics. It  is  situated  on  the  grounds 
of  a  suburban  home  maintained  by  a 
western  bank  president.  To  form  the 
landing  field  he  ordered  an  orange  field 
grubbed  out  and  leveled  with  a  steam 
roller.  On  one  side  he  built  a  hangar 
of  brick  and  concrete,  with  bellows  doors 
which  collapse  to  leave  the  entire  front 
of  the  hangar  unobstructed.  The  neces- 
sity of  frequent  visits  to  land  holdings 
in  a  distant  county  impelled  him  to  take 
these  steps.  The  tedious  250-mile  jour- 
ney over  mountains  and  desert  has  pre- 
viously taken  three  days;  but  with  his 
airplane  will  be  made  in  five  hours  or  less. 
His  pilot,  a  former  lieutenant  in  the 
army  air  service,  has  already  driven  him 
on  trips  to  the  city,  to  the  golf  links,  and 
to  near-by  beach  resorts. 


This  Test  of  Skill  was  Reauired  of  Britain's  Women 
Motor  Drivers.  The  Machine  can  be  Driven 
through  the  Narrow  Gate  Only  by  a  Practiced  Hand 


CA  British  airman  recently  flew  in  one 
day  from  Mosul  on  the  upper  Tigris,  over 
the  Syrian  Desert,  to  Cairo  on  the  Nile, 
making  three  stops  on  the  journey  of 
1,100  miles. 
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"MENSURGRAPHY:"  A  PHOTOGRAPHIC  METHOD 
OF  STUDYING  DEFORMITIES 


By  ROBERT  H.  MOULTON 


A  NEW  method  of  making 
**  true  records  of  changes 
in  the  external  appearance  of 
the  body,  which  not  only 
promises  valuable  aid  in  the 
child-welfare  program,  but 
will  undoubtedly  also  inter- 
est military  and  police  au- 
thorities as  well  as  physi- 
cians, has  been  developed  by 
a  New  York  City  physician. 
This  method,  which  the  orig- 
inator calls  "mensurgraphy," 
has  just  been  announced  to 
the  medical  fraternity,  al- 
though it  now  appears  that 
the  army  medical  service  has 
been  using  it  for  some  time. 

Briefly,  the  system  of  men- 
surgraphy consists  in  using 
tTie  camera  as  an  instrument  of  precision. 
The  photographic  records  made  of  the 
external  appearance  of  the  body  at  differ- 
ent times,  are  taken  under  exactly  the 
same  conditions  of  light,  distance,  and 
position  of  the  subject;  and  by  comparing 
pictures  taken  at  different  periods  it  is 
possible  to  learn  what  changes  have  oc- 
curred in  the  intervals. 

These  measure- 
picture  records 
should  be  of  great 
value  in  observing 
t  h  e  progress  of 
improvement  of 
orthopedic  cases 
of  all  types.  For 
instance,  a  stoop- 
ing attitude  and 
its  correction 
might  be  graphic- 
ally shown  in  lat- 
eral pictures,  with 
the  difference  in 
the  line  of  balance 
in  the  two  pos- 
tures. A  stiff  knee 
joint  mav  be  illus- 
trated, and  its  im- 
provement shown 
better  by  mensur- 
graphy than  by 
any  number  of 
tape  measure- 
ments. Incorrect 
postures  at  a 
school  desk  may 
also  be  recorded 
by  this  method. 


With  the  "Meniurgraph"  This 
Face  may  be  Analyzed  and 
Measured  to  the  Twelfth  of  an 
Inch,  SuEgesting  Its  Use  in  Re> 
cording  Criminal  Physiognomies 


This  Photocrapli  wai 

Printed  without  the  Use  of 
the  Squared  Scale,  Giving 
aa   Unobstructed  General 
View  of  the  Subject 


In  fact,  its  use  seems  almost 
unlimited  as  a  means  by 
which  the  least  tendency  to 
drop  below  the  normal 
standard  of  bodily  fitness 
may  be  detected  and, 
through  corrective  agencies 
and  exercises,  removed. 

While  other  physicians 
have  used  the  camera  for 
making  physical  measure- 
ments of  subjects  under 
study,  the  records  so  secured 
were  not  reliable  for  the  rea- 
son that  the  camera  itself  is 
not  altogether  trustworthy, 
for,  as  students  of  photog- 
raphy know,  many  things 
may  cause  the  lens  to  distort 
and  fail  to  produce  a  faith- 
ful image;  the  power  and  source  of  the 
light,  the  direction  from  which  the  light 
comes,  the  position  of  the  subject,  the 
care  with  which  the  focusing  is  done,  be- 
ing among  them. 

The  way.  in  which  the  mensurgraph 
photographs  are  taken  is  interesting.  For 
lighting  his  studio,  the  physician  employs 
a  mercury-vapor  arc  lamp,  thus  insuring 
a  uniform  degree 
of  illumination  at 
all  times.  This 
light,  being  very 
rich  in  ultraviolet 
rays,  enables  him 
to  make  instan- 
taneous  ex- 
posures,  so  that 
any  possibility  of 
movement  on  the 
part  of  the  sub- 
ject while  the 
photogrnphs  are 
taken  is  precluded. 

A  white  stool 
has  painted  upon 
it  two  sets  of  black 
footprints ;  one 
set  facing  toward 
the  front,  and  the 
second  at  right 
angles  to  the  for- 
mer. A  person 
standing  upon  the 
first  set  would, 
therefore,  face  the 
camera,  while 
when  he  stands 
upon  the  second 


The  Measuring  Lines  have 
Now  been  Imposed  on  the 
Negative,  Permitting  Ac- 
curate Measurement  of 
Deviations   from  Normal 


m 
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set  he  presents  a  profile  to 
the  ciimera,  which  is  placed  at 
a  fixed  distance  and  height  in 
front^of  the  stool.  This  dis- 
tance was  determined  by  ex- 
periments, the  focus  of  the 
lens  being  an  important  factor 
in  determining  it.  Thus,  with 
a  lens  of  9V2-'n.  focus,  it  was 
found  that  the  camera  must 
be  placed  10  ft.  4  in.  in  front 
of  the  stool,  and  4  ft.  IV2  in. 
from  the  floor.  These  dis- 
tances are  marked  by  two 
small  tacks  driven  into  the 
floor,  and  the  points  are  lo- 
cated by  means  of  plumb  bobs 
attached  to  both  the  stool  and 
the  camera.  This  is  to  insure 
that  the  size  of  the  person 
photographed  should  bear  a 
simple  relation  to  the  size  of 
the  image  on  the  camera's 
ground  glass.  With  the  sub- 
ject and  camera  so  arranged 
a  child,  4  ft.  5  in.  tall,  will, 
when  placed  on  the  stool, 
measure  4%:i  in.  on  the  ground 
glass. 

Across  the  front  of  the  white  stool  are 
painted  two  black  lines,  one  horizontal 
and  the  other  at  right  angles 
to  it,  the  two  thus  forming  a 
large  "T."  By  this  means  it 
is  easily  ascertained  that  the 
ground  glass  and  the  subject 
are  in  register. 

The  subject  is  placed  on  the 
stool,  with  his  feet  fitting  into 
one  set  of  the  painted  foot- 
prints, and  photographed  in 
the  ordinary  way  on  a  5  by 
7-in.  plate,  except,  of  course, 
that  extraordinary  care  is 
used  to  secure  a  maximum 
of  definition  and  a  minimum 
of  distortion.  The  manner  of 
j>rinting  from  the  negative  is 
really  the  key  to  the  method 
of  mensurgraphy. 

Before  the  sensitized  sheet 
of  paper  is  printed,  a  screen, 
or  scale,  consisting  of  a  semi- 
opaque  substance  on  which 
are  drawn  transparent  lines, 
with  two  cross  hairs  at  the 
bottom,  is  placed  over  the 
face  of  the  negative.  The 
cross  hairs  on  this  screen  are 
placed  in  exact  register  with 
the  cross-hair  lines,  or  T-fig- 
ure,  on  the  stool,  as  they  ap- 


A    Record    of  Defective 
Carriaftc  to  be  Compared 
with  the  Lower  Picture 


subject,  an 
part  of  the 


"Mensurgraphy"  Showi 
Exactly  How  the  Subject 
wai  Benefited  by  Proper 
Exerciie.  The  Increase  in 
Height  may  be  Accurately 
Measured  by  Reference  to 
the  Horisontal  Lines 


pear  in  the  negative,  the  re- 
sult being  a  scale  of  squares, 
representing  inches,  upon  the 
print.  The  screen  in  place,  the 
paper  is  exposed  in  the  ordi- 
nary way,  and  the  subsequent 
development  gives  a  print  in 
which  the  subject  is  seen 
standing  behind  a  network  of 
black  lines.  It  is  then  possible 
to  locate  and  accurately  meas- 
ure every  outward  phase  of 
the  physique. 

The  value  of  mensurgraphy 
lies,  of  course,  in  the  com- 
parative study  of  a  series  of 
pictures  taken  at  regular  in- 
ter\'als.  The  screen  lines  will 
always  appear  in  the  same 
places  on  the  body,  unless  the 
subject  has  undergone  some 
outward  change  since  the  pre- 
ceding photograph  was  made, 
and  in  this  case  the  lines  re- 
veal the  exact  direction  and 
degree  of  the  change. 

If  it  is  desired  to  secure  an 
even  finer  measurement  of 
any  individual  portion  of  the 
enlargement  is  made  of  that 
body.  Taking  the  face,  for 
example,  we  may  find  that  it 
measures  8  in.  from  the  top  of 
the  head  to  the  point  of  the 
chin,  as  shown  by  the  squares 
in  one  of  the  illustrations. 
An  enlargement  is  then  made, 
which,  when  measured  by 
rule,  is  exactly  8  in.  Upon 
this  enlargement  is  placed  a 
large,  ruled  screen,  divided 
into  square  inches,  each 
square  subdivided  into 
twelfths  of  an  inch.  Thus  it 
is  possible  to  measure  devel- 
opmental changes,  deform- 
ities, skin  lesions,  or  other 
morbid  formations,  to  the 
one-twelfth  of  an  inch,  and 
a  means  provided  of  perma- 
nently recording  their  growth 
or  abatement. 

While  our  military  author- 
ities have  not  yet  announced 
the  manner  in  which  they 
have  used  mensurgraphy,  it 
seems  likely  that  it  was  em- 
ployed to  show  bodily 
changes  due  to  the  physical 
training  the  soldiers  received. 
In  police  work  it  affords  a 
means  of  identification. 
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COAST  CITY  SOLVES  PROBLEM  OF  GARBAGE  DISPOSAL 


A  larg^  west-coast  city  has  solved  its 
garbage-disposal  problem  in  a  simple  but 

effective  way.    The  ref-  

use  is  carried  in  the  • 
usual  scavenger  wagons 
to  a  remote  section  of 
the  city  beach.  Here  it 
is  dumped,  and  instantly 
covered    with    a  thick 


method  is  that  many  acres  of  land  are 
reclaimed  from  the  ocean  each  vear.  The 


A  Secondarv  Feature  of  the  City's  Simple  Garbage- Disposal  Plan  la 
This  Use  of  Salt  Water  to  Cleanse  the  Wagons.  Washed  Immediately 
after  Dumping,  the  Wagons  are  Thus  Freed  from  Flies  and  Odor,  for 


Sand  Pumped  through  This  Pipe 
Line  is  Used  to  Cover  City  Gar- 
bage, and  Incidentally  to  Re- 
claim Much  Good  Land,  as  ia 
the  Foreground 

city  makes  further  use  of 
its  natural  ad\ ;iiua!:;cs  by 
having  each  driver  wash 
his  emptied  wagtin  with 
sea  water  at  a  pumping 
station  installed  uoar  the 
dump,  bciurc  returning 
to  the  city.  This  salt 
bath  frees  the  wagons 
from  offensive  odors  and 


Their  Return  to  the  City 

layer  of  sand  pumped  from  the  bay  by  a  the  fly  nuisance  for  their  return  trip 
small  electric  dredge.    A  merit  of  this     through  the  city  streets. 


STEAM  CIDER  EVAPORATOR 

MAKES  APPLE  JELLY 

Apple  cider  is  converted  into  jelly,  or 
prepared  for  bottling,  in  a  brief  time  and 
without  danger  of  burning,  by  a  steam 
evaporator  of  simple  construction  now 
being  used  in  apple- 
growing  sections.  The 
apparatus  consists  of  a 
covered  wooden  trough, 
in  which  are  copper-tube 
coils  for  the  passage  of 
steam  when  the  evapo- 
rator is  in  operation,  A 
partition  in  the  trough 
extends  from  one  end  to 
within  a  few  inches  of 
the  opposite  end,  and  ci- 
der,  entering  the 
trough  at  the  end  where 
the  partition  joins,  is 
forced  to  travel  in  a 


circuitous  route  over  the  coils  to  reach 
the  outlet,  whch  is  at  the  same  end  of 
the  trough  as  the  inlet  but  on  the  oppo- 
site side  of  the  partition.  Vapor  gener- 
ated in  the  process  is  carried  away  by  a 
vertical  wooden  pipe  set  in  the  center 
of  the  trough  cover. 


In  This  Simple  Steam  Evaporator  Apple  Cider  is  Quickly  Made  into  Jelly 
or  Prepared  for  Bottling.    Annealeji-Copper  Tube  Coils,  inside  a  Covered 


Wooden  Trough,  Heat  the  Cider.  Steam  being  Admitted  through  the  Pipe 

at  the  Left 
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FARM  TRUCK  HAS  APPLIANCES 

FOR  HANDLING  FERTILIZER 

Motor-truck  bodies  designed  for  spe- 
cial uses  are  coming  more  and  more  into 
evidence.    One  recently  assembled  on  a 


A  Six-Ton  Truck  Equipped  with  a  Spreading;  Roller,  a  Loading  Crane, 
and  a  Toothed  Drum  for  Brealcine  Up  the  Fertilizer,  All  Operated  by 
Xhe  Propelling  Motor:  They  can  be  Removed  When  the  Truck  is  Used 

for  Ordinary  Hauling 


six-ton  chassis  for  the  handling  of  farm 
fertilizer  is  equipped  with  a  loading 
crane,  a  worm-driven  roller  at  the  end 
of  the  bed,  for  working  out  the  contents, 
and  a  toothed  drum,  just  above  the 
roller,  for  breaking  up  the  fertilizer  as  it 
leaves.  All  these  appliances  are  operated 
by  gearing  from  the  truck  motor.  They 
are  readily  removed  for  ordinary  hauling 
work. 


NEW  ASSAY-OFFICE  VAULTS 
LARGEST  IN  WORLD 

In  the  underground  vaults  of  the  new 
United  States  assay  office,  the  comer- 
stone  of  which  was  laid  recently  in  New 

 ,     York,  can  be  stored  more 

than  $20,000,000,000  in 
gold.  They  are  said  to 
be  the  largest  and  finest 
in  the  world.  Five  of 
the  eight  stories  of  the 
building  will  be  located 
beneath  the  surface  of 
the  earth.  Sealed  in  the 
cornerstone  of  the  struc- 
ture are  copies  of  several 
newspapers;  a  medal  on 
which  there  is  a  portrait 
of  the  president,  and  a 
bag  containing  a  set  of 
United  States  coins, 
ranging  in  value  from 
one  cent  to  $20,  besides 
other  articles  of  interest 
and  value.  The  building 
will  cost  over  $800.(XX). 
A  number  of  government 
officials  attended  the  cor- 
nerstone-laying cere- 
were  guests  at  a  luncheon 


mony,  and 

given  by  prominent  bankers  of  the  city 
after  the  stone  had  been  sealed. 


GERMANS  PRINT  PROPAGANDA 

IN  VOLUME  OF  HOMER 

With  the  end  of  the  war  have  come 
many  revelations  of  the  unusual  methods 
used  by  the  Germans  to  spread  their 
harmful  propaganda  in  the  countries 
arrayed  against  the  central  powers,  and 
of  the  clever  work  which  often  frustrated 
their  well-laid  plans.  In  one  case,  what 
appeared  to  be  an  old  and  worn  copy  of 
the  works  of  Homer  proved  to  be  a  vol- 
ume of  attacks  on  British  rule  in  India. 
Only  the  first  few  pages  of  the  book  were 
printed  with  the  words  of  the  ancient  poet. 
The  remainder,  though  in  Greek  type  like 
the  beginning,  was  filled  with  the  diatribe. 
The  volume  was  addressed  to  an  educated 
Hindu  capable  of  translating  the  Greek 
into  an  Indian  dialect. 


WHEELED  STEPLADDER  MOVED 
BY  TURNING  A  CRANK 

When  the  user  of  a  newly  invented 
stepladdcr  wants  to  move  it  along  to 
another  spot,  he 
does  not  have  to 
descend  and  car- 
ry it,  and  then 
climb  up  again. 
He  merely  turns 
a  crank  at  the  top 
with  one  hand 
and  holds  a  steer- 
ing handle  with 
the  other,  and 
travels.  The  four 
legs  of  the  ladder 
are  equipped  with 
small  wheels.  One 
of  those  at  the 
rear  is  connected 
by  chain  or  belt 
to    a    pulley  or 

sprocket  on  the  crank  axle,  while  the  two 
forward  ones  are  pivoted  and  connected 
to  the  steering  rod. 
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Invented  by  a  Kansas  Farmer,  the  Elevator  Pictured  Here  Carries  Wheat  Heads  to  the  Top  of  a  Stack  at 
Rapidly  as  They  are  Thrown  from  the  Wagon  to  the  Receiving  Platform  of  the  Machine 


TRACTOR -OPERATED  HARVESTING  MACHINES 


IJ  ARVEST- 
*  i  n  g  the 
enormous 
wheat  crops  of 
Kansas  and 
Nebraska  is  a 
task  of  such 
proportions  as 
to  be  almost 
impossible  of 
accomplish- 
ment without 
the  aid  of  the 
tracY  tor.  The 
far  I  mors  of 
the  I  states 


Combination  of  a  12 -Foot  Header  and  a  Powerful  Tractor: 
The  Harvesting  Machine  is  Driven  by  a  Chain  from  a 
Sprocket  on  One  of  the  Drivewhcels  of  the  Tractor 


no  longer  con- 

si<U'r  the  ma- 
chine a  (loulit- 
f  u  1  substitute 
for  horses,  but 
regard  it  as  an 
absolute  neces- 
sity in  the 
tkkls.  Many  of 
ill  cm  have  ap- 
plied their  cx- 
l)erience  with 
the  tractor  to 
devclnping  new 
methods  of  us- 
it,  an<l  their 


Paatcned  behind  an  Ordinary  Binder,  Thia  Two-Wheeled  Tractor  Supports  the  Rear  of  the  Machine  and 
Steers  It  acroas  the  Wheat  Fields.    One  Man  Controls  the  Mechanism 


Go 
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Scene  in  One  of  the  Great  Wheat  Fields  of  the  Middle  West,  Showing  a  Combined  Tractor  and  Harves  ing 
Machine  at  Work.    The  Latter  is  Loading  the  Grain  into  a  Wagon  Which  Travels  Alongside 


by  a  gasoline  engine.  The  receiving  plat- 
form of  the  elevator  is  at  such  a  height 
as  to  make  the  work  of  transferring 
wheat  heads  from  wagons  to  the  elevator 
an  easy  matter. 

HEAVY  PASSENGER  TRUCK  RUNS 
ON  NARROW-GAUGE  RAILWAY 

South  American  railway  gauges  arc  far 
from  standardized,  varying  from  5|->  ft. 
down  to  the  contracted  arrangements  uni- 
versally classed  as  "narrow  gauge."  On 
the  order  of  one  of  the  latter  systems,  a 
Wisconsin  motor-truck  builder  has  just 
turned  out  a  special  five-ton  chassis, 
equipped  with  flanged  steel  wheels.  A 
platform  body  with  permanent  top  has 
seven  seats  besides  the  driver's,  accom- 
modating 21  passengers.  The  car  is 
wholly  without  steering  mechanism.  The 
sides  are  equipped  with  running  boards. 


Pive-Ton  Truck  with  Flanged  Steel  Wheels,  Specially  Designed  to  Kun  on  Narrow-Gauge  South  Amcricu 
Railways:  No  Steering  Mechanism  is  Provided.   The  Car  Accommodates  81  Pastengtr* 


ideas  in  a  number  of  cases  have  proved 
to  be  valuable.  Among  the  recent  im- 
l)rovements  brought  about  in  this  manner 
are  combined  tractors  and  headers,  the 
latter  being  the  giant  harvesting  machines 
used  where  wheat  acreage  is  large.  One 
of  these  combinations  is  a  12-ft.  header, 
attached  to  the  front  of  the  frame  of  a 
powerful  tractor,  and  driven  by  a  chain 
from  a  sprocket  on  the  left  drivcwheel 
of  the  latter,  in  ancither,  a  two-wheclcd 
tractor  forms  the  re;.r  support  of  an  or- 
dinary binder,  and  not  only  pushes  the 
havesting  machine,  but  steers  it  as  well. 

Many  headers  and  binders  are  now 
manufactured  for  attachment  in  front  of 
standard  tractors.  Another  invention 
that  has  been  found  useful  in  the  wheat 
belt  is  the  wheat-head  elevator  recently 
devised  by  a  Kansas  farmer.  In  this  the 
grain  is  carried  in  a  trough  to  the  top  of 
a  stack  by  a  crossbar  conveyor  operated 
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CORPORAL'S  WAR  SOUVENIR 

SIGNED  BY  GENERALS 

Military  regulations  place  many  ob- 
stacles in  the  way  of  enlisted  men  who 

desire  to  obtain  favors   

from  commissioned  offi-  ^ 
cers  of  high  rank.  In 
spite  of  this,  a  Denver 
corporal.  recently  re- 
turned from  service  in 
France,  brought  with  him 
a  souvenir  on  which  are 
written  the  names  of  78 
generals  of  the  American 
and  allied  armies.  The 
autographed  memento  is 
a  white-silk  scarf  on 
which  are  sewed  small 
flags  of  the  countries  that 
fought  the  central  pow- 
ers. Among  the  signa- 
tures which  appear  on 
the  cloth  are  those  of 
General  Pershing,  (ien- 
eral  Petain,  General  Dickman,  and  Sec- 
retary of  War  Baker.  The  corporal  used 
some  interesting  methods  in  acquiring 
the  collection. 


CHEESECLOTH  TANK  BUILT 
TO  FOOL  ALLIED  AIRMEN 

Some  overworked  German  camoufleur 
probably  received  an  iron  cross  for  con- 


CAren  fiber,  obtained  from  a  palm  of 
the  same  name  in  the  Dutch  East  Indies, 
is  said  to  be  suitable  for  covering  sub- 
marine cables.  It  is  used  by  natives  of 
the  islands  for  rope  making  and  thatching. 


Imitation  Tank  L«ft  by  Retreating  Germans  in  the  St.  Mihtel  Salient,  to 
Misguide  Aerial  Observers:  With  Its  Stovepipe  Artillery  and  Cheese- 
cloth Armor  It  Probably  Looked  Very  Formidable  from  the  Air 

triving  the  fake  tank  shown  in  the  pho- 
tograph. It  was  found  by  advancing 
Americans  in  the  St.  Mihiel  salient, 
bristling  with  stovepipe  artillery,  and  cov- 
ered wth  cheesecloth  armor.  Mounted 
on  a  wagon,  the  mosquito-proof  struc- 
ture could  be  moved  about  at  will  be- 
hind the  lines.  It  was  built  to  fool  allied 
aerial  observers,  which  it  may  have  done 
with  great  success. 


NOON-HOUR  BAND  CONCERTS  FOR  SHIPYARD  WORKERS 


Encouraged  by  their  employers,  who 
believe  that  music  furnishes  inspiration 
for  better  work,  skilled 
laborers  in  a  Pacific- 
coast  shipyard  have 
formed  a  30-piece  band 
which  entertains  an  ap- 
preciative audience  of 
shipbuilders  every  day  at 
the  noon  hour.  The  mu- 
sicians are  led  by  a  fel- 
low workman,  who,  like 
the  remainder  of  the  or- 
ganization, appears  at 
the  concerts  in  his  work- 
ing clothes.  So  enthusi- 
astic are  the  bandsmen 
that  often  they  do  not 
stop  to  remove  the  grime 
of  toil  from  their  hands 
and  faces  before  taking 
up  their  instruments.  In- 
creased efficiency  has 


been  noted  in  the  shipyard  force  since  the 
entertainments  were  started. 


Though  Not  Nattily  Attired,  This  Band.  Composed  of  80  Skilled  Laborers. 
Inspires  Workmen  in  a  Pacific-Coast  Shipyard  to  Greater  Efficiency  by 
Playing  Every  Day  at  the  Noon  Hour.    Their  Efforts  are  Encouraged  by 

the  Owners  of  the  Plant 
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BELGIAN  MARTYRS  HONORED  WITH  PUBLIC  FUNERAL 

TSELCIUM  will  not  toon  forget  the  ruthlet*  cruelty  of  German  occupation.  Bodies  of  citizens,  shot  by  the 
^  Germans  for  alleged  offenses,  were  recently  disinterred  at  Brussels  and  honored  with  a  solemn  public 
funeral.  Guarded  by  the  military,  they  lay  in  state  on  the  steps  of  the  ancient  city  hall,  where  thousands 
passed  before  them  in  silent  tribute  to  their  martyrdom.  King  Albert  was  present  at  the  memorial  services. 
Although  the  Belgian  capital  suffered  less  than  most  of  the  ravaged  cities,  proofs  of  the  Hun's  nauseating 
brutality  were  not  lacking.  Here  fell  Edith  Cavell,  whose  body  was  exhumed  several  weeks  ago  for  trium- 
phant return  to  England  and  an  interment  befitting  her  heroic  end. 


PEACE  MEDAL  COMMEMORATES 

TREATY  OF  VERSAILLES 

A  peace  medal  of  exceptional  beauty 
and  significance  of  design  has  just  been 
struck  off  by  an  American  society  of 
numismatists.  The  design  was  selected 
by  a  committee  from  15  submitted  by 
prominent  sculptors,  and  is  the  work  of 
a  young  American  artist.    The  obverse 


Commemorating  the  Signing  of  Peace  at  Vertailles. 
This  Medal  was  Designed  by  a  Young  American 
Artist  for  the  American  Society  of  Numismatists 


bears  the  figures  of  Peace,  with  palm 
branch  and  wreath;  Justice,  still  hel 
meted  but  with  sheathed  sword,  and  be- 
tween them  the  Fcgasus-mounted  form 
of  Righteousness  in  a  league  of  nations. 
The  reverse  bears,  within  a  wreath,  the 
palace  of  X'ersaillcs  and  the  sun  breaking 
through  the  clouds  of  war.  The  inscrip- 
tion reads  "Peace  of  Versailles,  1919,"  and 
the  name  of  the  society.  The  medals  are 
in  silver,  for  members  only;  and  in 
bronze,  for  general  distribution. 


CSeveral  solders  for  use  with  aluminum 
have  been  produced  in  Switzerland,  as  a 
result  of  the  increased  use  of  this  metal 
in  place  of  copper,  which  is  still  scarce. 
One  of  these  has  a  melting  temperature 
of  632*  F.,  while  others  melt  at  438*  F.. 
560*  F.,  and  531.2*,  respectively.  Perfect 
union  of  aluminum  pieces  is  obtained  by 
their  use,  it  is  said.  The  materials  were 
discovered  after  many  experiments. 
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covTnOMT,  iirrcaaATiotuu.  riui  Kiivic( 

Scene  on  Scapa  Plow,  the  Great  Naval  Basin  in  the 
bad  been  Scuttled  by  Its  Crews:  The  Destro 
German  Ship  and  was  Thereby  I 

SINKING  OF  GERMAN  WARSHIPS 

GREATEST  SCUTTLING  FEAT 

When  the  German  crews  left  in  charge 
of  the  surrendered  fleet,  interned  among 
the  Orkney  Isles,  succeeded,  on  June  22, 
in  sinking  eight  battleships,  five  battle 
cruisers,  five  light  cruisers,  and  28  de- 
stroyers, besides  beaching  and  damaging 
a  number  of  others,  they  accomplished 
the  greatest  feat  of  scuttling  in  history. 
Under  the  very  guns  of  the  guard  ships, 
whose  officers  apparently  had  not  yet 
realized  the  depths  of  Hun  treacherj',  the 
sea  cocks  of  the  interned  ships  were 
opened,  and  the  fleet,  flying  the  German 
flag,  sank  slowly  in  the  Scapa's  depths. 
Some  5,0(X)  members  of  the  crews  were 
all  either  captured,  or — in  a  few  cases — 
shot  when  they  failed  to  surrender.  It 
is  stated  that  the  sunken  ships  will  form, 
unless  salvaged  at  great  expense,  a  serious 
impediment  to  the  further  use  of  Great 
Britain's  naval  base  on  Scapa  Flow. 


HUMAN  BODY  FORMS  CUSHION 

FOR  FALLING  WORKMAN 

A  human  body  acted  as  a  cushion  to 
save  from  serious  injury  or  death  one  of 
two  building  washers  who  fell  40  ft.  from 
a  suspended  scaffold  in  a  western  city  re- 
cently. The  accident  occurred  while  the 
men  were  working  at  the  third  story  of 
an  office  building.  A  chafed  rope  parted, 
releasing  one  end  of  the  platform,  and 
the  pair  plunged  to  the  concrete  sidewalk 
below,  the  man  who  had  been  sitting 
nearest  the  end  of  the  scaffold  striking 
the  hard  surface  first.  His  injuries  were 
such  that  he  died  almost  instantly,  but 


)rkney  Islands,  Shortly  After  the  Interned  German  Fleet 
er  in  the  Foreground  is  Restine  upon  ■  Sunken 
aved  from  the  Fate  of  the  Others 


his  companion,  who  alighted  on  top  of 
him,  was  only  slightly  hurt.    Though  the 


One  Man  was  ICilled  by  Falling  from  a  Suspended 
Scaffold  When  a  Rope  Broke.  His  Companion 
Escaped  Serious  Injury  by  Falling  on  Top  of  Him 


sidewalk  was  crowded  at  the  time  of  the 
tragedy,  no  pedestrian  was  injured. 


LIGHT  MILITARY  RAILROADS 

SUITABLE  FOR  BRANCHES 

Portable  railroads,  such  as  were  used  in 
the  war.  have  been  suggested  as  suitable 
for  branch  lines  from  regulation  tracks 
into  sparsely  settled  regions,  where  more 
costly  construction  could  not  be  made  to 
pay,  and  for  paralleling  improve<l  high- 
ways to  care  for  such  freight  as  cannot 
be  carried  conveniently  in  trucks.  In  the 
latter  case,  the  tracks  could  be  laid  be- 
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fore  the  highway  was  Improved  and  used 
for  hauling  material  necessary  for  that 
work.  To  develop  the  plan  to  its  fullest 
extent  would  mean  building  feeder  lines 
from  the  railroads  of  today  to  ever\'  mine 
and  farm  in  the  country.  The  tracks  arc 
light,  can  be  laid  quickly,  and  require 
little  roadbed. 


SHORTENING  FIRE  TUG  SAVES 

ENGINEER'S  SALARY 

By  shortening  a  fire  tug  approximately 
3\'2  in.,  the  municipal  authorities  of  a 
Pacific  coast  city  considerably  lowered 

I  ' 


Shortening  This  Fi  rc  Tue  Three  and  One-Half  Inches 
by  Planing  Off  the  Craft's  Cutwater  Saved  a 
Western-Coast  City  a  Second  Engineer's  Salary 

the  cost  of  operating  the  vessel.  Under 
the  law.  a  boat  of  this  type,  which  is  over 
65  ft.  in  length,  is  required  to  carry  two 
engineers.  As  salary  provision  had  been 
made  by  the  city  for  but  one  engineer, 
there  was  more  than  a  little  consterna- 
tion when  it  was  discovered  that  the 
builders  of  the  tug  had  completed  it  with 
a  length  of  65  ft.  3'2  After  a  care- 
ful examination  of  the  craft,  it  was 
'earned  that  the  offending  3^2  in.  could 
be  remove<l  from  the  cutwater  without 
affecting  the  lines  or  efficiency  of  the 
boat.  One  engineer  travels  on  the  short- 
ened tug,  while  the  salary  of  a  second  re- 
mains in  the  city  treasury. 


DIRIGIBLE  BLOWN  HELPLESSLY 
ABOUT  NORTH  ATLANTIC 

A  tale  of  hair-raising  adventure  in  the 
busy  days  of  July.  1918,  has  just  been  dis- 
closed by  officials  of  the  Navy  Depart- 
ment.   The  story  is  about  two  ensigns 
and  a  machinist's  mate  who  put  to  sea 
from   Chatham,   Mass.,  in   the  nonrigid 
dirigible  "B-12"  under  orders  to  hunt  for 
German  submarines,  then  lurking  in  our 
coastal  waters.    In  their  car  was  a  heavy 
cargo  of  bombs,  but  little  food  and  less 
water.    In  attempting  to  escort  a  trans- 
port in  mid-afternoon  the  rudder  broke. 
A  sea  anchor  was  thrown  overboard,  but 
the  towline  parted,  and  the  craft  was  at 
the  mercy  of  the  stiff  north  wind.  At 
8:30  p.  m.  a  gasoline  pipe  snapped,  emp- 
tying the  tanks  and  so  lightening  the 
craft  that  it  soared  to  3,000  ft.    At  that 
level  it  was  blown  northward  all  through 
the  night,  all  next  day,  and  all  the  follow- 
ing night.    Food  and  drinking  water  were 
gone.    On  the  morning  of  the  third  day 
the  worn  crew  decided  to  take  a  des- 
perate chance  at  rescue,  so  brought  the 
bag  to  the  water.    Luck  was  with  them. 
A  steamer  picked  them  up,  more  than  300 
miles  from  their  starting  point. 


REVOLVING  GARDEN  SHELTER 
PLACED  ON  MARKET 

While  the  i<lea  of  a  revolving  shelter  is 
not  a  new  one,  it  was  not  commercialized 
until  recently,  when  an  English  firm 
placed  on  the  market  several  different 
designs  and  sizes  of  these  houses.  Placed 
on  a  base  that  permits  the  entrance  to  be 
turned  toward  the  sun  on  bright  days, 
away  from  the  wind  or  rain  on  other  days, 
the  shelter  is  recommended  for  health  as 
well  as  pleasure. 


This  Revolving  Shelter  is  Recommended  for  Presh- 
Air  Treatment  of  Tubercular  and  Nervous  Patients 
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Two  of  the  Concrete  Ships  to  be  Used  by  the  Brit  ih  Admiralty  in  Salvaging  Craft  Sunk  by  Submarines 
during  the  War  are  Shown  in  This  Picture.    Submerged  Alongside  a  Wreck,  They  are  Expected 
to  Float  the  Sunken  Vessel,  When  They  are  Pumped  Out  and  Rise  to  the  Surface 


UNUSUAL  CONCRETE  SHIPS 
BUILT  FOR  SALVAGING 


LIGHTLESS  AUTO  BUS  IS  RUN 
ON  FROZEN  ALASKA  TRAILS 


Concrete  ships  of  extraordinar)*  design  When  the  people  of  Anchorage, 
are  being  l)uilt  for  the  British  Admiralty  Alaska,  recently  awakened  to  the  fact 
to  be  used  in  raising  merchant  vessels  that  the  city  had  outgrown  the  dog-sled 
sunk  by  the  Germans 
near  the  coast  of  the 
United  Kingdom.  On  a 
broad  foundation, 
shaped  like  the  hull  of 
a  ship,  are  placed  a 
series  of  towers,  con- 
structed  of  hollow 
blocks,  and  reinforced  in 
such  a  manner  as  to  be 
able  to  Vithstand  great 
internal  pressure.  The 
towers  are  provided  with 
water-tight  doors  and 
pumps.  These  unusual 
vessels  arc  to  be  towed  to 
the  location  of  a  sunken 
ship,  and  lowered  on 
either  side  of  the  wreck. 
Divers  will  then  attach 
them  to  the  wreck.  When 
they  are  pumped  out.  they  are  expected  to 
rise  to  the  surface,  carrying  the  wreck 
with  them.  Their  cost  is  in  the  neighbor- 
hood of  $5.(K}0.000  each.  German  war 
vessels  sunk  by  their  Teuton  crews  in 
Scapa  Flow  may  also  be  reclaimed  by  the 
use  of  these  salvaging  ships. 


CThe  air  service  of  both  army  and  navy 
have  adopted  a  new  distinguishing  in- 
signe  for  air  craft,  formed  of  a  red  circle 
inside  of  a  white  star,  surrounded  by  a 
blue  circle. 


This  Auto  Bus  Is  Peculiar,  in  That  It  Has  No  Lights.    The  Car  Works 
84  Hours  a  Day  Carrying  Passengers  over  Alaska  Trails 

Stage,  and  needed  modern  transportation, 
the  problem  looked  difficult.  Arctic  trails 
have  not  yet  joined  the  good-roads 
movement.  Local  business  men  were 
convinced,  however,  that  a  good  auto 
could  handle  the  situation.  Thev  ordered 
a  motor  truck,  with  a  body  fitted  to  carry 
16  passengers  and  their  baggage.  So, 
now,  at  all  hours  of  the  24,  the  ultramod- 
ern vehicle  may  be  seen  moving  rapidly 
and  surely  along  the  paths  formerly  given 
over  to  the  malemute  and  his  sled.  The 
bus  carries  no  lights. 
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MACHINE  DRILLS  BIG  SHIP 
TIMBERS  AT  ANY  ANGLE 

A  huge  protractor,  forming  part  of  a 
drilling  machine  installed  at  a  western 


Drill  M otmted  on  Huk«  Protractor.  Which  ia  Turned  >t 
by  the  Handwheel  at  the  Right,  While  Powe 
Roller!  Peed  the  Work  to  the  Auger 

shipyard,  solves  the  problem  of  boring 
holes  at  various  angles  in  heavy  ship  tim- 
bers. The  power-driven  auger  is  mount- 
ed on  the  rim  of  the  protractor,  which 
is  supported  by  rollers  and  turned  with 
a  handwheel.  The  timbers,  brought  to 
the  machine  on  a  wheeled  carriage,  are 
fed  by  power  rollers  directly  through  the 
big  circular  scale,  which  is  adjusted  to 
any  desired  angle.  The  machine  is  stated 
to  accomplish  50  times  the  work  of  the 
old  hand  auger. 


THREE-MILE  TRAIN  OF  TRUCKS 

WINDING  ACROSS  CONTINENT 

Individual  car  owners  still  consider  it 
quite  a  feat  to  cross  the  continent,  even 
with  good  hotel  accom- 
modations every  night. 
Vet  the  3,()0()-mile  run  is 
now  being  negotiated  by 
an  cxir.'iordinary  train  of 
military  trucks,  that 
stretches  out  over  three 
miles  of  Lincoln  High- 
way. Standard  army 
trucks,  ambulances, 
kitchens,  anti-aircraft 
wagons,  and  searchlight 
carriers,  to  the  total  of 
60,  make  up  the  big 
train.  The  schedule 
specifies  not  less  than  75 
miles  a  day,  at  about  15 
miles  an  hour,  and  the 
crew  of  200  or  more  men 
and  officers  will  live 
wholly  in  the  vehicles  for 
the  entire  trip.  Its  pur- 
pose is  to  recruit  for  the 
Army  Motor  Transport 
Corps,  and  to  demon- 
strate  the  country's  need  of  an  exten- 
sive system  of  military  roads  and  heavy 
bridges. 


Any  Angle  Desired 

r.Driven 


PURIFIED  SEWAGE  WATER  USED 

IN  BRITISH  MILLS 

The  urgent  need  of  additional  water 
supply  has  induced  the  authorities  of 
Sheffield.  England's  busy  steel  center,  to 
sanction  an  innovation  in  water  engineer- 
ing. In  the  past,  several  million  gallons 
of  fresh  water  from  the  city's  reservoirs 
have  been  turned  into  the  local  streams 
daily  to  compensate  the  owners  of  mills 
along  the  river  banks  for  water  taken  by 
the  city  waterworks.  Under  the  new 
scheme  purified  sewage  water  is  to  do  this 
work,  releasing  the  virgin  supply  for 
other  purposes.  The  novel  project  is  be- 
lieved to  be  attended  by  certain  dangers, 
but  is  judged  to  be  worth  a  thorough 
trial. 


CADDIES'  GOLF-BALL  TRADE 
STOPPED  BY  SIGN 

Resentful  grimaces  doubtless  are  made 
by  Filipino  caddies  when  they  pass  a  cer- 
tain sign  on  a  golf  course  near  Manila, 
as  it  seriously  interferes  with  their  traffic 
in  golf  balls,  once  a  source  of  consid- 
erable revenue.  The  sign  warns  play- 
ers not  to  purchase  balls  from  the  youth- 
ful attendants,  intimating  that  the  prac- 


Filtpino  Caddies  on  a  Golf  Course  near  Manila  Dislike 
This  Sign.for  Obvious  Reasons 

tice  causes  the  boys  to  search  less  dili- 
gently for  lost  spheres,  and  requests  that 
caddies  offering  balls  for  sale  be  reported. 
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LOS  ANGELES  PARADES  "ACE  OF  ACES"  IN  FLORAL  AIRPLANE 

A FLORAL  airplane  was  a  clever  feature  of  the  homecominE  celebration  with  which  Lob  Angeles  honored 
Eddie  Rickenbacher,  America's  "Ace  of  Aces."  More  than  100,000  blossoms  are  said  to  have  been  used  in 
covering  this  replica  of  his  fighting  "Spad."  The  famous  " Hat-in-the-Ring "  insigne  was  not  forgotten. 
Behind  the  float  followed  a  procession  two  miles  long.  At  the  final  reception  in  Rickenbacher's  honor  he 
was  presented  with  an  unusual  diamond  ring,  the  great  stone  in  the  center  being  surrounded  by  four  aces, 
and  the  whole  inclosed  by  26  stars,  one  for  each  German  opponent  vanquished. 


SWEDISH  STEAMSHIP  CAPTAIN 
DISSECTS  FLOATING  MINE 

Floating  mines  set  adrift  by  the  Ger- 
mans during  the  war  still  menace  shipping 
on  the  Baltic  Sea.  Though  dodging 
these  instruments  of  destruction  has  be- 
come almost  a  habit  with  commanders  of 
vessels  navigating  the  northern  waters, 
the  captain  of  a  Swedish  steamship  that 
recently  reached  the  United  States  after 
a  voyage  from  Gothenberg,  Sweden,  not 
only  stopped  to  pick  up  one  of  the  dan- 
gerous contrivances,  but  dissected  it  on 
the  deck  of  the  steamer.  The  high  explo- 
sive in  the  mine,  300  lb.  of  it,  was  dumped 
overboard  by  the  curious  officer,  and  the 
shell  was  delivered  to  the  British  naval 
authorities. 


C Electrification  of  the  suburban  rail- 
roads of  Berlin  has  begun,  in  spite  of  the 
post-war  conditions  in  Germany.  Coaches 
on  hand  will  be  converted  for  use  under 
the  new  system.  When  traffic  is  light  it 
will  be  possible  to  divide  the  standard 
trains  of  12  coaches  into  two  trains  of 
six  coaches  each,  as  the  larger  trains  are 
driven  by  motors  at  either  end. 


VENTILATED  FRUIT  CLOSET 

UTILIZES  WASTE  SPACE 

-  Canned  fruit  and  other  foodstuflfs  re- 
quiring coolness  and  darkness  for  preser- 
vation are  kept  by  an  Ohio  woman  in  a 

ventilated  closet,   

which  cost  little 
to  construct,  and 
w  h  i  c  h  occupies 
space  formerly 
wasted.  The  clos- 
et was  built  over 
the  refrigerator, 
which  stands  in  a 
narrow  pantry, 
and  is  provided 
with  double  doors. 
Ventilation  was 
obtained  by  con- 
necting the  com- 
partment with  an 
unused  chimney, 
which  allows  cool 
air  to  enter.  In 

use  the  closet  has  proved  to  be  as  satis- 
factory as  a  cellar,  except  in  extremely 
cold  weather,  when  the  temperature  inside 
of  it  sometimes  falls  to  the  freezing  point. 
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CooMderable  Interest  has  been  Aroused  by  the  Speed  of  the  Repairs  Made  Recently  on  the  Japanese  Liaer 
"Yomei  Maru."    Rudder  and  Rudder  Post  had  to  be  Replaced,  a  Difficult  Task,  as  may  be  ludjeed  from 
the  Photograph  at  the  Left.    Numerous  Heavy  Plates  and  Hundreds  of  Rivets  First  had  to  be  Removed. 
The  32-Foot  Rudder  Was  in  Place,  as  Shown  at  the  Right,  in  Less  Than  Half  the  Expected  Time 


BROKEN  CHAIN  ADAPTS  BICYCLE 

TO  ONE-LEGGED  RIDERS 

From  France,  the  home  of  innumerable 
crippled  war  veterans,  comes  an  ingeni- 
ous arrangement  by  which  the  bicycle  is 
adapted  to  the  one-legged  rider.  The 
chain  is  cut,  one  end  being  secured  to  the 
pedal  sprocket,  the  other  to  a  coil  spring 
from  the  lower  frame.  The  usual  rotary 
motion  of  the  pedal,  so  difficult  for  the 
one-legged  person  to  maintain,  is  thus 
transformed  into  an  up-and-down  move- 
ment. A  rubber  check  on  the  frame  ar- 
rests the  pedal  in  the  upright  position  at 
the  end  of  the  pullback  by  the  spring. 


PACIFIC  SHIPYARD  HANGS  UP 
NOTABLE  REPAIR  RECORD 

The  steamship  "Yomei  Maru"  recently 
limped  into  Puget  Sound  with  its  32-ft. 
rudder  and  rudder  post  missing,  torn 
away  by  a  riotous  Pacific  storm.  The 
job  of  replacing  the  lost  parts  would  or- 
dinarily have  taken  six  weeks,  as  it  in- 
volved the  tedious  task  of  cutting  rivets 
and  removing  stern  plates  even  before 
the  actual  replacement  could  be  begun. 
But  the  shipyard  which  obtained  the 
contract  went  after  a  record.  Three 
crews  of  specialists  completed  the  work 
in  two  weeks  and  five  days,  saving  the 
owners  of  the  "Yomei  Maru"  something 
like  $40,000  in  time  otherwise  lost.  The 
record-breaking  performance  has  brought 
inquiries  from  marine  experts  in  all  sec- 
tions of  the  country. 


■  T  couhtkt  or  la  natum 
This  Pedal  Arrangement  with  Up.and-Down  Motion 
is  Designed  for  the  One- Legged  Bicycle  Rider 


SECTIONAL  DITCH  BOTTOM 
MADE  OF  CONCRETE 

Intended  to  form  a  solid  bottom  for  an 
open  drainage  ditch,  portable  concrete 
sections,  designed  by  a  Panama  Canal  san- 
itary inspector,  have  been  giving  satisfac- 
tory service  for  over  a  year  in  the  Canal 
Zone.  Each  section  is  30  in.  long  by  10  in. 
wide,  and  shaped  like  half  of  a  tile  split 
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longitudinally.  Bell  joints  unite  the  sec- 
tions, which  are  firmly  fastened  together 
by  concrete  poured  at  the  joints  of  the 
union.  While  the  sections  are  being  lev- 
eled and  the  binding  concrete  is  harden- 
ing, they  are  held  together  by  steel  pins 
inserted  at  the  joints. 


PACKING  CASES  FOR  EUROPE 
BECOME  KITCHEN  CABINETS 

An  interesting  bit  of  practical  ingenuity 
will  play  its  part  in  the  reconstruction 
work  of  the  Methodist  Missionary  Cen- 


PLAN  TO  USE  BATTLE  FIELDS 
FOR  GRAZING  SHEEP 

Sheep  will  be  grazed  on  the  former 
battle  fields  of  Europe  until  such  time  as 
the  war-swept  regions  are  suitable  for 
farming  operations.  At  present  the  dev- 
astated portions  of  France  and  Belgium 
are  covered  with  a  luxuriant  growth  of 
grass,  providing  excellent  sheep  ranges. 
Plans  are  being  made  by  agricultural  re- 
lief organizations  to  donate  tlocks  of 
British  sheep  to  farmers  who  wish  to  re- 
turn to  their  holdings  in  such  localities. 


MIDGET  MONOPLANES  SELL 

AT  POPULAR  PRICE 

A  reputable  French  firm  is  now  offering 
the  "Mosquito,"  a  vest-pocket,  single- 
seater  monoplane,  for  $800.  The  wing 
span  is  only  13  ft.  A  horizontally  op- 
posed, twin-cylinder  engine  of  20  hp,  is 
said  to  give  it  a  speed  of  over  60  miles 
an  hour.  The  pilot  of  the  big  "Goliath" 
machine,  which  travels  weekly  from  Paris 
to  Brussels,  recently  rose  in  the  daintv 
little  plane  to  a  height  of  nearly  5,000  ft. 
On  returning  to  the  landing  field  he 
dramatically  proved  the  lightness  of  the 
machine  by  taking  the  tail 
over  his  shoulder  and  drag-  , 
Ring  it  to 
the  hangar. 


Supplies  Sent  by  an  American  Relief  Organisation 
to  Europe  will  be  Shipped  in  Gates  Eaiily 
Converted  Into  Kitchen  Cabinets 

Icnary,  the  hundrcd-million-dollar  enter- 
prise by  which  that  church  is  celebrating 
the  hundredth  anniversary  of  its  mission- 
ary activity.  It  has  been  decided  that 
all   supplies  sent   by   the   centenary  to 


This  Is  a  Little  French  Craft  Called  the  "Mosquito."  and  Claimed  to  Be  the  Smallest  Practical  Airplane  in 
the  World,  Its  Wing  Span  Being  Only  13  Feet.   Above  Is  «  Closer  View  of  the  Fuselage 
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the  devastated  areas  of  Europe  will  be 

shipped  in  t ratisformahlc  jjackin^  cases. 
Each  case  is  oi  heavy  construction,  with 
a  two-piece  top  which  is  pried  off  intact. 
This  top  is  converted  into  two  swinping 
doors  by  sawing  through  the  crosspieces, 
and  applying  the  hinges  which  are  found 
inside.  Three  shelves  are  packed  in  each 
case,  with  cleats  to  hold  thetn  already 
nailed  in  place.  A  paint l)rush  and  a  can 
of  mahogany  stain  are  also  included,  en- 
ahlitig  the  recij)ient  to  change  the  case 
into  a  serviceable  kitchen  cabinet  with 
no  expense  and  a  minimum  of  effort. 


TORPEDO  BOAT  TRANSFORMED 
INTO  HALIBUT  TRAWLER 


Obsolete  as  a  vessel  of  war,  the  remod- 
eled torpedo  boat  "Fox/'  which  played 


As*  Fighting  Vessel  the  Torpedo  Boat  "Fox"  H«lpcd 
Put  down  the  Boxer  Rebellion ;  Rcmodeledt 
It  will  Become  a  Halibut  Trawler 


a  part  in  quelling  the  Boxer  rebellion,  in 
China,  will  soon  leave  Seattle,  Wash.,  to 
ride  the' waves  of  the  Pacific  Ocean  as  a 
halibut  trawler.    Numerous  changes  are 
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being  made  to  fit  the  ship  for  its  new 

pnrpose.  F.ngines  of  late  model  have 
been  installed  in  the  trim  steel  hull,  a 
peaceful-looking  stack  has  replaced  the 
rakish  funnel  of  the  fighting  craft,  and  a 
new  bouse  has  been  built  amidships.  All 
of  the  equipment  peculiar  to  a  vrar  vessel 
will  be  removed.  The  "Fox"  was  built  in 
Portland,  Ore.,  in  1899. 


DANUBE  RIVER  MOTORBOAT 
OF  SPECIAL  DESIGN 

Designed  to  overcome  navigation  diffi- 
culties peculiar  to  the  Danube  River,  a 

motorboat  of  special  construction  was 
tested  recently  on  that  stream  and  found 
to  be  satisfactory.  Below  the  water  line 
the  craft  is  a  combination  of  the  V- 
shapcd  and  gliding-type  boats,  and  as  it 
draws  only  IV2  ft.  of  water,  it  is  able  to 
pass  through  shallow  parts  of  the  river. 
I'lie  boat  is  slightly  over  26  ft.  long,  and 
about  5  ft.  wide.  It  is  propelled  by  a 
four-cylinder  gasoline  engine  which  de- 
velops 32  hp.  Running  with  the  current, 
it  has  a  speed  of  28^/^  miles  per  hour, 
while  it  travels  20  miles  per  hour  in  the 
opposite  direction. 


MAGNETIZED  POWER  PULLEYS 

PREVENT  BELT  SLIPPING 

Magnetized  pulleys  for  the  transmission 
of  power  through  thin  iron  or  steel  belts 
have  been  patented  in  France.  Because  of 
the  attractive  force  of  the  wheels,  the 
belts  adhere  tightly  to  them,  and  no 
power  is  lost  through  slipping.  Windings 
in  spiral  slots  on  the  surface  of  the  pul- 
leys are  the  source  of  the  magnetism. 
Tests  of  the  new  system  have  shown  it 
to  be  efficient,  and  especially  suitable  for 
use  with  high-speed  turbines. 


HUGE  CONCRETED  [PIPE  E 

An  engineering  feat  of  doubly  unusual 
character  was  performed  in  the  recent 

layin.u  of  a  section  of  the  Jersey  City, 
N.  J.,  water-pipe  line.  In  its  course  to 
that  city  from  Boonton.  the  pipe  crosses 
the  Passaic  River  at  Xutley.  the  sub- 
merged portion  being  500  ft.  long  and 
weighing  about  l.CXXJ  tons.  It  consists  of 
a  6-ft.  steel  tube  incased  in  heavy  rein- 
forcing wire,  and  coated  with  cemcnt- 
and-sand  concrete,  4  in.  thick,  applied 
with  a  cement  gun  in  the  fashion  em- 
ployed in  concrete-ship  building.  Two 


JLROADED  TO  RIVER  BED 

narrow-gauge  railroad  lines  were  laid  on 
trestles  across  the  river,  with  space  be- 
tween tbein  for  the  ]npc :  and  the  sup- 
porting cradles  were  built  on  wheels 
resting  on  the  rails.  When  the  pipe  sec- 
tion was  finished,  after  three  months' 
work,  the  whole  structure  was  rolled  to' 
a  position  above  the  river.  Then,  by 
careful  unwinding  of  the  supporting  ca- 
bles, aided  by  mounting  spirit  level-^  in 
the  center  and  50  ft.  from  each  end,  the 
big  pipe  was  lowered  to  the  river  bed 
without  a  hitch. 
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Two  Railroad  Trestles  were 
Laid  acrots  the  River,  with 
Space  Enough  between 
Them  for  Lowering  the  Big 
Pipe  into  the  River.  When 
the  fiOO.Foot  Section  had 
been  Coated  with  Concrete. 
It  was  Moved  across  the 
St  ream.  Supporting  Cradles 
and  All,  and  Sunk 


Cloae.Up  View  of  the  Cradle  Construction: 
The  Big^  Pipe  Rested  in  Cradles  Hung  from  j 
Heavy  uprights.  Which  Stood,  in  Turn,  on 
Small  Railroad  Trucks  J 


The  Huge  Steel  Pipe, 
Six  Feet  in  Diameter, 
was  Coated  with  Con- 
crete Four  Inches 
Thick.  Applied  with  a 
Cement  Gun  overHeavy 
Wire  Reinforcement. 
The  Gun  Was  of  the 
Type  Usually  Employed 
in  Concrete  Ship  Con- 
•truction 
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CAUTIOUS  DRIVING  URGED 

BY  SIGNS  ON  CARS 

A  successful  campaign  against  careless 
automobile  driving  is  being  conducted  by 
a  motorists'  club  of  Seattle,  Wash.  Not 


Recklets   Automobile    Driving    ii    DitcouriKed  in 
Seattle,  Washington,  by  Polite  Suggestions  Carried 
at  the  Rear  o£  Cars  Belonging  to 'Members  of  • 
Motorists'  Club 

only  do  the  members  of  the  organization 
report  to  the  police  all  violations  of  trafilc 
regulations  noticed  by  them,  but  they 
carry  reminders  of  the  need  for  caution 
with  them  on  their  cars.  A  metal  plate 
fastened  below  the  license-number  tag 
bears  the  proposal,  "Let's  Drive  Care- 
fully," in  letters  large  enough  to  be  read 
by  the  driver  of  a  car  some  distance  be- 
hind. As  the  club  has  nearly  1,000  mem- 
bers, it  is  expected  that  the  movement 
will  produce  the  desired  effect. 


SIMPLE  HOVER  INCREASES 
EFFICIENCY  OF  HENS 

A  large  brood  of  chickens  may  be  cared 
for  by  one  hen  with  a  simple,  recently 

patented  hover.  It 
consists  of  a 
square  platform, 
supported  a  few 
inches  above  a 
base  o  f  similar 
size  by  pillars  at 
each  corner.  In 
the  center  of  the 
platform  is  a  hole  of  the  correct  size  to 
accommodate  a  seated  hen,  with  a  pas- 
sage leading  to  the  hole  from  the  edge  of 
the  platform.  Strips  of  cloth  are  sus- 
pended from  the  edges  of  the  platform, 
hole,  and  passage. 


CIron  may  be  rendered  rust-proof,  it  is 
claimed,  by  a  process  recently  discovered 
by  a  Swiss  scientist.  Treated  while  red- 
hot  with  supcrheatc<l  steam,  the  iron  re- 
ceives a  hard  coating  of  black  iron  oxide. 
If  the  temperature  of  the  iron  is  raised 
to  1,422°  F.  and  the  treatment  continued 
for  six  or  seven  hours,  a  harder  and  more 
durable  coating  is  obtained. 


SHIPYARD  SUCCEEDS  IN  CUTTING 
BUILDING  COSTS 

The  Puget  Sound  Navy  Yard  has  suc- 
ceeded in  reducing  appreciably  the  cost 
of  building  ships.  From  Nov.  24,  1918.  to 
April  24,  last,  the  unit  cost  of  driving 
rivets  was  cut  in  two.  On  ammunition 
ship  "No.  1,"  official  records  show,  the 
labor  cost  of  each  rivet  driven  was  16.5 
cents  in  November.  In  April  it  was  only 
eight  cents. 

The  head  of  construction  at  the  yard, 
in  commenting  on  the  new  records,  at- 
tributes the  result  to  a  careful  selection 
of  workmen,  with  the  slow  and  incompe- 
tent weeded  out ;  to  fhe  fact  that  the 
crews  have  become  experienced  and 
skilled,  and,  more  notably,  to  the  intense 
loyalty  of  the  yard  employes,  who  are 
as  anxious  to  stand  high  in  the  eyes  of 
Washington  as  is  the  commandant  him- 
self. The  record  of  rivets  driven  for 
five  months  on  the  ship  mentioned  is  as 
follows: 

Rivets  Labor  Unit 
Driven         Cost  Cost 

Nov.  24  to  Dec.   107,270       $17,687  $.165 

Dec.  24  to  Jan.  2:»  108.060         15,737  .145 

Jan.  24  to  Feb.  '£\  1.11. 070         1«5.0«>  .123 

Frh.  24  to  Mch.  23  100.495         17,000  .106 

Mch.  24  to  Apr.  23  148,108        11,948  .060 

The  riveting  cost  on  several  seagoing 
tugs  constructed  at  the  yard  has  always 
been  small,  ranging  as  low  as  six  cents^ 
due  to  the  lightness  of  construction. 
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ELECTRIC-WELDING  PROCESS 
JOINS  METAL  PLATES 

A  new  method  of  joining  metal  plates 
requires  rivet  holes  in  but  one  of  the 

plates,  the  in- 
serted rivets  being 
welded  to  the 
other  plate  by  the 
electric  process. 
Superimposinjf  the 
perforated  plate 
upon  the  other, 
a  tool  passed 
through  the  holes 
cuts  a  circular 
groove  on  the 
surface  of  the 
lower  plate.  A 
rivet,  preferably 
tapered,  is  inserted  and  butted  against  the 
projection  left  within  the  circular  groove; 
from  dies,  above  and  below,  a  current 
quickly  renders  plastic  the  rivet  and  pro- 
jection at  the  point  of  restricted  contact, 
so  that  the  application  of  pressure  welds 
the  metal  together. 
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Befinninf  Excavation  Work  for  the  Reconttruction  of  the  Great  Otay  Dam,  Destroyed  by  Flood  in  1916: 
Portions  of  the  Abutments  of  the  Old  Dam  Still  Are  Visible.    At  the  Foot  of  the  Tall 
Mountain  in  the  Distance  Lies  the  Upper  Otay  Reservoir 


TXTTiEN  the  city  of  San  Diego,  Calif., 
* in  1897,  erected  the  Otay  Dam  across 
the  narrow  canon  outlet  of  the  Otay  Val- 
ley as  a  means  of  supplying  the  city  with 
an  abundance  of  water  during  the  arid  sea- 
son of  the  year,  the  world  looked  upon  it 
as  a  masterpiece  of  engineering  construc- 
tion. Not  only  did  this  dam  take  care  of 
the  city's  requirements,  but  it  made  pos- 
sible the  cultivation  of  some  30,000  acres 


of  formerly  undeveloped  land.  The  origi- 
nal dam  was  500  ft.  long,  and  150  ft.  high. 
It  was  of  stone  and  concrete  with  a  sheet- 
steel  core.  In  January,  1916,  rain  fell  in 
the  Otay  watershed  at  the  rate  of  half  an 
inch  an  hour  for  48  consecutive  hours 
without  a  stop.  By  this  time,  the  Otay 
spillway  was  discharging  32,000  cu.  ft.  per 
second  with  the  water  in  the  reservoir 
continuing  to  rise.    Then  the  dam  burst. 


The  Impounded  Waters  of  the  Otay  Valley  will  Form  a  Lake  Six  Times  as  Large  as  This  When  the  Dam  is 
Completed.    At  the  Right  may  be  Seen  the^Auxiliary  Spillway.  Provided  to  Take  Care  of  Flood  Water 
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A  wall  of  water,  75  ft.  high,  went  down  the 
canon,  inundating  the  lowlands  and  in- 
flicting appalling  loss  of  life  and  property. 

The  city  thus  found  itself  without  wa- 
ter, and  the  owners  of  the  farm  lands,  al- 
ready financially  ruined  by  the  flood,  faced 
the  prospect  of  being  unable  to  produce  a 
crop  for  the  coming  year.  Accordingly  a 
bond  issue  was  floated  for  $750,000,  to  be- 
gin the  construction  of  a  new  Otay  Dam 
of  colossal  proportions  compared  with  the 
one  destroyed  by  the  flood.  Work  on  the 
new  dam  began  in  Oc- 
tober, 1917,  and  was 
teimporarily  suspended 
in  August,  1918.  the 
suspension  being  partly 
due  to  politics,  but 
also  to  the  difficulty  of 
securing  materials  and 
labor  during  the  war. 
Construction  with  city 
forces  was  authorized 
in  September,  1918,  and 
the  work  was  renewed. 
This  was  made  possii)le 
partly  bv  the  fact  that 
85,000,000  bbl.  of  ce- 
ment had  been  pur- 
chased and  delivered  on 
the  grounds  during  the 
early  stages  of  the 
work. 

The  new  dam,  when 
completed,  will  be  200 
ft.  high.  It  is  150  ft. 
thick  at  the  base,  and 
750  ft.  long  at  the  top. 
The  foundation  goes 
down  to  bedrock, 
which  fortunately  was 
close  to  the  surface  of 
the  canon  floor,  and 
composed  of  an  excep- 
tionally fine  and  hard 
blue  rock.  The  dam  is 
being  built  of  Cyclo- 
pean masonry,  which,  when  completed, 
will  have  a  total  weight  of  170,(X)0  tons, 
equivalent  to  a  bulk  of  some  80,000  cu. 
yd.  The  reservoir  to  be  formed  by  the 
new  dam  will  store  50.000  acre-feet  of 
water,  or  approximately  16.000,000,000 
gal.  This  quantity,  it  is  anticipated,  will 
be  sufficient  for  all  the  city's  needs  and 
also  for  irrigation  for  many  years  to 
come.  At  its  present  stage,  the  Otay 
Dam  is  87  per  cent  completed.  Its  com- 
pletion and  formal  dedication  is  expected 
to  bf  accomplished  by  the  beginning  of 
September  next. 

The  finished  part  of  the  dam  now  con- 


Intake  Tower  of  the  New  Reservoir,  80 
Feet  High  and  Provided  with  Seven  In- 
take Pipei  at  Various  Levels:  The  Flood 
Water  will  Reach  the  Upper  Balcony 


fines  a  portion  of  the  1919  flood  waters, 
the  amount  being  estimated  at  650,000.000 
gal.,  which,  with  the  city's  other  tem- 
I)orary  sources  of  supply,  is  believed  suf- 
ficient to  last  until  the  next  rains.  Three 
hundred  men  are  now  working  on  the 
dam  24  hours  a  day,  in  eight-hour  shifts. 
They  are  putting  in  masonry  at  the  rate 
of  275  cu.  yd.  per  day.  The  total  freight 
hauling  necessary  to  complete  the  dam 
is  only  about  25.0(X)  tons,  due  to  the  fact 
that  the  supply  of  fine  rock  from  which 

 the  dam  is  being  largely 

constructed  is  locally 
available  by  blasting 
down  the  walls  of  the 
canon. 

The  extraordinary 
conditions  existing  at 
the  Otay  Dam  make 
the  structure  distinctly 
different  from  any 
other  similar  engineer- 
ing feat  ever  attempted. 
It  must  be  taken  into 
consideration  that  the 
dam  must  stand  a 
series  of  floods  which, 
during  about  four 
months  of  the  year,  at- 
tack it  with  about  ten 
times  the  normal  rain- 
fall of  a  watershed  of 
the  same  size  located  in 
the  middle  West.  It  is 
built  to  stand  a  strain 
of  discharging  50,000 
cu.  ft.  of  water  per  sec- 
ond, which  is  18.000  cu. 
ft.  per  second  greater 
than  the  flood  of  1916, 
the  greatest  on  record. 
It  is  obvious  that  the 
shedding  of  this  volume 
of  water  cannot  be  ac- 
comj)|ished  without  in- 
volving certain  en- 
gineering difficulties.  Chief  among  these 
was  the  problem  of  getting  rid  of  such  a 
volume  without  damaging  the  structure 
itself.  To  accomplish  this,  flanges  of  ma- 
sonr\-.  15  ft.  long  have  been  built  at  the 
mouths  of  the  spillways.  These  are  de- 
signed to  direct  the  flow  away  from  the 
abutments  and  walls,  sending  it  in  a 
straight  line  down  the  canon.  While  the 
bedrock  on  which  the  dam  is  built  was 
exceptionally  solid,  it  was  nevertheless 
not  without  the  usual  rock  seams,  and 
these  were  considered  a  possible  cause  of 
trouble,  once  the  terrific  pressure  of  the 
water  began  working  on  them.    So,  to 
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8om«  Idea  of  the  Extraordinary 
Stren^h  of  the  New  Dam  may 
be  Gained  from  This  Picture.  The 
GateSpillwa  ys  are  Provided  with 
Plangea  Calculated  to  Direct  the 
Flow  of  Flood  Water  Straight 
down  the  Center  of  the  Canon, 
»nd  Away  from  .the  Abutments 
of  the  Dam 


The  Little  Town  Visible  Here 
Is  the  Colony  of  Workmen 
Engaged  on  the  Construction  of 
the  New  Dam.  Provisions  are 
Supplied  at  Cost,  a  Theater  Pro- 
vides Entertainment,  and  the 
Children  Have  a  School.  While 
Sanitation  and  Safety  are  Pro. 
moted  in  Every  Way 


The  Upper  Otay  Dam,  Which 
Withstood  the  I9I6  Flood.  Im. 
pounds  Some  20,000  Acre-Feet 
of  Water  Five  Miles  above  the 
New  Dam  ;  but  Even  if  It  should 
Break,  It  is  Calculated  That 
the  Lower  Dam,  with  Its  Great 
Strength,  would  Hold  the  Flood 
without  Difficulty 
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prepare  against  this  danger,  holes  were 
drilled  into  the  rock  seams  to  a  depth  of 
20  ft.  Two-inch  perforatc<l  pipes  were  then 
inserted  in  the  holes,  and  liquid  cement 
was  forced  into  the  pipes  at  a  pressure  of 
250  lb.  per  square  inch.  This  process  was 
continued  until  ever>'  seam  was  thor- 
oughly scaled. 

An  interesting  feature  in  the  construc- 
tion of  the  Otay  Dam  is  the  cable  tram- 
way above  it  which  is  used  for  the  hoi:>t- 
ing  and  transporting  of  materials.  This 
cable  way  carries  building  materials  of  all 
sorts,  five  tons  at  a  time  and  very  quickly. 
It  is  also  used  for  moving  the  numerous 
derricks  used  on  the  job  to  various  points 
where  they  are  needed.  These  derricks 
weigh  28  tons  each,  yet  by  the  overhead 
cable  hoist  they  are  moved  from  one  side 
of  the  dam  to  the  other,  to  the  top  of  it, 
or  onto  the  canon  floor.  The  average 
time  consumed  in  moving  one  is  10  min- 
utes. To  move  one  by  the  usual  methods 
would  require  a  week. 

Thus  far  no  employe  has  been  killed 
during  the  work,  owing,  no  doubt,  to  the 
adoption  of  effective  safety  measures. 
Thus  all  rocks  and  material  used  in  the 
construction  are  hoisted  in  skips  instead 
of  in  chains — the  usual  practice:  em- 
ployes are  penalized  for  carelessness  that 
might   cause   accidents,   and    classes  in 


safety  engineering  are  held  once  a  week. 
The  Otay  Dam,  located  22  miles  east 
of  San  Diego  and  about  12  miles  north 
of  the  Mexican  boundary,  is  only  400  ft 
above  the  level  of  the  city.  This  fact, 
coupled  with  the  irregylarity  of  the  water 
flow,  eliminates  the  possibility  of  devel- 
oping hydroelectric  power. 

Living  conditions  among  the  men  of 
the  dam  camp  are  ideal,  and  sanitation  is 
excellent.  Temporary  houses  have  been 
erected  to  care  for  their  home  life.  Men 
who  are  married  or  have  families  live  in 
houses  by  themselves,  and  are  supplied 
with  provisions  and  supplies  from  the 
camp  commissary  on  the  basis  of  cost. 
Single  men  live  in  the  camp  dormitory, 
which  is  arranged  like  a  big  hotel,  and 
board  at  a  camp  mess  hall  very  similar  to 
that  of  the  average  army  camp.  These 
men  are  boarded  on  the  basis  of  actual 
cost,  and  each  one  receives  that  amount 
over  and  above  his  wages.  A  school  is 
maintained  for  the  children,  and  there 
are  elaborate  entertainment  features  for 
the  men  and  their  families.  There  is  a 
motion-picture  theater,  and  once  each 
week  a  vaudeville  performance  is  given 
by  actors  brought  out  for  the  occasion. 
There  are  also  two  churches  where  Sun- 
day services  are  held,  one  Catholic  and 
one  Protestant. 


BILLBOARDS  MAP  LOCALITY 

FOR  MOTORISTS 

Along  the  roads  of  southern  California 
advertising  billl)oar<ls  attract 
the  attention  of  motorists 
by  rendering  them  a 
real  service.  An 
enormous  map  of 
the  local  terri 
tory  is  carried 
and  Miss 
"  L  o  t  t  a 
Miles" 
points  out 
one's  exact 
position  on 
it.  T  h  e  s  e 
boards  are 
met  w  i  t  h 
at  inter- 
vals  of  a  few 
miles.  The  visiting  motor  tourist,  to 
whom  local  roads  are  unfamiliar,  is  likely 
to  entertain  a  lively  sense  of  gratitude  to- 
ward the  kindly  advertiser  who  combines 
such  useful  information  with  the  an- 
nouncement of  his  wares. 


When  the  Auto  Driver  Tourinz  Southern  California  Roads  can  Consult 
One  of  These  Maps  on  a  Wayside  Billboard  Every  Few  Miles, 
He  Has  Little  Excuse  for  Asking  Questions 


GERMAN  RIOTERS  DESTROY 

FRENCH  BATTLE  FLAGS 

Just  before  the  time  set  for  their  re- 
turn to  friendly  hands,  French 
battle  flags  captured  by  the 
Germans  in  the  Franco- 
Prtissian  war  were 
taken   from  the 
Berlin  museum, 
in   which  they 
had  been 
since  1870, 
and  de- 
stroyed be- 
fore the 
statue     o  f 
Freder- 
ick the 
Great  in 
Untcr  den 
Linden.  It 
was  provided  in  the  peace  treaty  that  the 
flags  should  be  returned  to  France.  A 
mob  led  by  a  German  officer  seized  the 
flags,  which  were  packed  for  shipment, 
and  carried  them  to  the  statue  where  they 
were  burned  or  torn  to  pieces. 
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Tbit  Battered  Hulk  Wat  Once  the  Steel  Yacht  "Mariechen,"  One  of  the  Handtomest  Vetsels  in  the  Ger- 
roan  Merchant  Marine.  It  was  Wrecked  in  the  Pacific  Several  Years  Aeo,  Abandoned,  and  Finally  Washed 
Ashore  in  Puget  Sound.    It  is  Now  being  Cut  to  Pieces  with  Oxyacetylene  Torches  and  Carried  to  a  City 

Junk  Yard  by  Auto  Truck 


OLD  GERMAN  YACHT  CUT  UP 

AS  RUSTY  JUNK 

An  ai'r  of  almost  human  tragedy  hangs 
about  the  stanch  old  ships  which  have 
sailed  their  last  voyage  and  now  forlornly 
await  destruction  on  some  lonely  beach. 
On  a  mud  flat  on  Puget  Sound  lies  one 
of  these  unfortunates.  Christened  the 
"Mariechen"  by  a  German  princess  in 
Hamburg,  19  years  ago,  it  started  its  ca- 
reer as  a  graceful,  all-steel  private  yacht. 
Then  it  toiled  for  years  as  a  humble 
freighter,  to  be  wrecked  at  last,  aban- 
doned, and  washed  ashore.  And  now  the 
last  chapter  is  being  written  by  a  junk 
dealer.  Toiling  in  the  depths  of  the  hull 
when  the  tide  is  out,  and  in  the  upper 
works  when  the  tide  is  high,  his  workmen 
are  cutting  it  up  with  oxyacetylene  torches. 


ARTIFICIAL  JOINT  INVENTED 
BY  SPANISH  SURGEON 

An  artificial  joint  which  is  proposed  as 
a  substitute  for  natural  articulations  that 
have  become  stiffened  through  injurj'  or 
disease  has  been  invented  by  a  Spanish 
surgeon.  Gold  and  platinum  are  used  in 
making  the  device,  which  is  in  principle  a 
ball-and-socket  connection.  The  ball,  a 
solid  sphere  of  metal,  is  mounted  on  one 
of  two  similar  plates,  while  the  socket,  a 
hollow  sphere  of  the  same  material,  is 
mounted  on  the  other.  When  these  parts 
are  fitted  together  they  form  a  joint  that 
can  be  moved  freely.  On  the  reverse  side 
of  each  plate  are  fastened  four  arms  for 
bending  back  over  the  end  of  a  bone. 
W  ires  carried  in  tunnels  in  these  arms 
are  used  to  bind  the  sections  in  place. 
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The  Wreckers  with  Their  Oxyacetylene  Torches  Find  It  No  Easy  Task  to  Cut  through  the   Heavy  Steel 
Frames  and  Bulkheads  of  the  "Mariechen."    The  Steel  Sides  are  More  Easily 
Salvaged,  being  Cut  into  Plates,  Each  Two  Feet  by  Five  Feet 
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STRIP  OF  GUMMED  PAPER  MAKES  STURDY  BARREL 


The   Strip    of  Gummed 
Paper    is   Here  being 
Wound  on  the  Revolving 
Mold  or  Core 

Barrels  wliich  arc 
saifl  to  be  ideal  for 
the  transportation 
of  fruits  and  vcije- 
tables  arc  now 
made  from  paper. 
The  process  is  sim- 
p  1  i  c  i  t  y  itself,  in- 
volviiig  only  a  strip 
of  pumnied  paper 
which  is  rolled  into 
shape  upon  a  metal 
core,  and  completed 
by  the  addition  of 


These  Are  the  Paper  Barrels  and  Tubs  as  They  Come 
from  the  Shaping  Machine.  With  the  Addition  of 
Wooden  Tops  and  Bottoms  They  Are   Ready  for 

Service 


The  Paper  Barrel  has 
been  Wound  and  is  Now 
About  to  be  Taken  off  the 
Shaping  Machine 

the  shaping  ma- 
chine, hence  by 
changing  cores  the 
machine  may  be 
quickly  adapted  to 
the  manufacture  of 
any  style  of  barrel. 
The  barrels  p  r  o  - 
duced  in  this  way 
are  extremely  liprht, 
yet  surprisingly 
rigid  and  durable. 
They  are  quite  san- 
itary,   too,   as  the 


a  wooden  top  and  bottom.  On  the  shape  absence  of  cracks  prevents  the  entrance 
of  the  core  depends  the  form  of  the  barrel,  of  dirt  and  dust  (hiring  railway  travel  and 
tub,  or  other  receptacle  wound  upon  it  by     j)rolonged  storage. 


MOUNTAIN  STATES  RAISE  BUMPER  WHEAT  CROP 


EVEN  the  inter>inountain  states,  not  previously  marked  by  exceptional  wheat-growing  acrivitiei.  are  rci>ortinff 
bumper  crops  oi  the  great  cereal  this  season.  Arizona,  Idaho,  and  Utah  particularly  are  striving  to  break 
all  their  former  records,  and  apparently  there  is  little  doubt  of  their  success.  There  are  SS.OOO  bu.  of  wheat 
in  the  pile  in  the  accompanying  picture.  All  this  raw  material  (or  the  "staff  of  life"  was  harvested  and  Mckcd 
on  a  single  farm,  near  Buhl,  Idaho. 
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RADIUM  IN  SPRING  WATER 

AFFECTS  INSTRUMENTS 

Radium  is  present  in  such  quantities 
in  the  waters  at  Bath,  England,  that  deli- 
cate scientific  apparatus  is  seriously  af- 
fected by  emanations  from  the  bodies  of 
persons  fresh  from  ablution  in  the  hot 
springs.  The  gold  leaves  of  an  electro- 
scope in  a  laboratory  there  collapsed 
v.hen  a  man  who  had  just  bathed  in  the 
thermal  waters  came  near  the  instru- 
ment, and  could  not  be  distended  by  the 
usual  method,  a  fresh  charge  of  elec- 
tricity, until  he  had  left  the  room. 


stood  upright,  pulled  three  billiard  ball? 
from  his  pockets,  and  tossed  them  non- 
chalantly about,  seeming  to  forget  that  a 
dropped  ball  would  shoot  down,  and 
down,  to  a  crashing  finish  on  the  pave- 


TO  NAVIGATE  MISSOURI  RIVER 
WITH  AIR-PROPELLED  BOATS 

The  treacherous  Missouri  River,  with 
its  disappearing  channels,  movable  sand 
bars,  and  general  unnavigabilii> 
is  to  be  attacked  from  a  new 
angle  in  a  determined  eflfor 
to  make  its  mighty  bu 
wayward  course  useful  to 
commerce.  Big  barges, 
drawing  when  loaded 
only  eight  to  ten  inches 
of  water,  will  be 
equipped  with  air  pro- 
pellers, driven  by  gaso- 
line engines.  A  mile 
ahead  of  each  string  o 
barges  a  small  motor  pilot 
boat  will  hunt  the  shifting 
channel  and  sound  for  ol) 
structions,  signaling  the  coursj 
back  to  the  barge  steersmen.  Willi 
tile  experiment  a  success,  huge  deposits 
of  lignite  coal  that  lie  along  the  river 
through  the  Dakotas  will  Ije  made  avail- 
able, and  the  isolated  country  in  the  great 
valley,  far  from  any  present  transporta- 
tion, will  find  a  way  to  market. 


JUGGLER  BALANCES  ON  FLIMSY 

PERCH  HIGH  ABOVE  PAVEMENT 

While  his  companions  hugged  the  cop- 
ing in  a  perspiring  effort  to  keep  their 
eyes  from  Herald  Square,  25  stories  be- 
low, "Dare  Devil"  Reynolds  of  New  ^'ork 
City  recently  gave  an  unprecedented  ex- 
hibition of  juggling  skill,  lie  placed  a 
kitchen  table  astraddle  a  corner  chimney, 
and  on  the  table  two  chairs,  face  to  face. 
.'\  third  chair  rested  with  two  legs  on  each 
of  these.  A  fourth  chair  he  set  at  a  slant 
.igainst  the  back  of  the  third.  Then  he 
climbed  to  the  top  of  the  rickety  perch. 


This  Is  the  Way  a  Juggler  Gave  Publicity  to  a  Recent 
"Drive."     He  Went  through  His  Tricks  Just 
86  Stories  above  a  New  York  City  Street 

ment  far  below.  The  stunt  completed  to 
his  satisfaction,  he  sat  on  the  tilted  chair, 
slowly  stretched  his  feet  over  Herald 
.Square,  and  balanced  himself  on  two 
chair  legs. 


CThe  subject  of  accident  prevention  is 
considered  so  important  by  the  Depart- 
ment of  T.nbor  that  it  has  published  a 
pamphlet,  written  by  a  government  ex- 
pert, in  which  are  ])rinted  instructions  on 
how  to  gi\e  an  illustrated  lecture  on  the 
subject.  These  pamphlets  are  being  sent 
out  to  the  larger  employers,  many  of 
whom  already  have  begun  campaigns 
along  this  line. 
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LOCOMOTIVE  KILLS  "COOTIES" 
BY  SUPPLYING  LIVE  STEAM 

In  preparation  for  the  reception  of  re- 
turning soldiers,  an  eastern  camp  installed 
complete  steam  and  hot-water  sanitary 


Lccomotive  Supplying  Live  Steam  to  a  Military-Camp  Sanitary  Station  tO 
Help  Out  in  a  Rush  Demand  for  the  Execution  of  "Cooties": 
.The  Track  waa  Specially  Laid  for  the  Occaiion 

pl.-int  to  discourage  vi>iting  "cooties."  So 
popular  and  so  necessary  did  this  de- 
pr.rtment  prove  that  it  was  unable  to 
keep  up  with  the  demand  for  its  serv- 
ices. The  resourceful  engineers  promptly 
laid  a  switch  track  to  the  railroad,  sev- 
eral hundred  yards  away,  and  a  locomo- 
tive was  brought  in  alongside  the  sani- 
tary station.  \\'ith  live  steam  piped  into 
the  building  from  this  extemporaneous 
nrsistant.  the  task  of  execution  was  soon 
completed. 


DISCOVER  PEACE-TIME  USE 
FOR  CARTRIDGE  CLOTH 

Experiments  have  disclosed  the  fact 
that  silk  cartridge  cloth,  used  by  the 
army  for  making  bags  to  hold  the  ex- 

 plosive  charges  of  heavy 

artillery    guns,    may  be 
^     rcmlcrcd     suitable  for 
clothing  and  house  dec- 
orations   by    a  simple 
process,  and  an  oversup- 
ply  of  1/".(XX).()00  yd.  of 
the  fabric,  possessed  by 
the  W  ar  Department  at 
the  cessation  of  fighting 
in  Europe,  is  to  be  sold 
to   the    highest  bidders. 
Cartridge  cloth,  as  pre- 
pared ifor  the  army,  is 
gray  in  color  and  im- 
pregnated with  gum  and 
oil.    By  boiling  the  cloth, 
it     has     been  learned, 
these  substances  may  be 
removed  from  the  fabric,  leaving  it  soft 
and   smooth,  and   ready   for  dyeing  or 
printing,  though  without  sheen  because 
of  its  heavy  warp.    The  amount  of  cloth 
to  be  sold  represents  what  was  estimated 
to  be  a  three  months'  supply  for  the  ar- 
tillery   of   the    .\merican  expeditionary 
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CHEMICAL  ODORS  AS  WARNING 

SIGNALS  IN  MINES 

Scents  from  odorous  chemicals  may  be 
UM'd  as  warnings  of  gas  leakages  in 
mines,  if  a  practical  plan  results  from 
tests  being  made  by  the  Bureau  of 
Mines.  I'-xpcrimenters  are  using  an 
"odorometer,"  which  consists  of  several 
flow  meters  arranged  so  as  to  measure  a 
stream  of  air  that  passes  over  or  through 
the  chemical  being  tested.  P>cforc  the 
tests  are  made,  this  odorizcd  air  is 
mingled  with  a  volume  of  fre^h  air.  also 
measured.  By  comparing  the  weight  lost 
by  the  chemical  during  the  passage  of 
the  air  through  the  apparatus  and  the 
volume  of  air  into  which  the  chemical  has 
been  vaporized,  it  is  possible  to  deter- 
mine the  percentage  of  vaporized  chem- 
ical in  a  given  volume  of  air.  Olfac- 
tory tests  of  the  scented  air  are  made  by 
snulling  and  classifying  as  to  strength 
of  o<lor. 


FLOWER  BASKET  THAT  KEEPS 
PLANTS  ALWAYS  WATERED 

The  burden  of  remembering  to  water 
the  plants  has  been  lifted.  An  I'nglish 
inventor  has  patented  an  irrigating  can, 

from  the  bottom  

of  which  projects 
a  tube  with  a 
wick  or  string  in 
it,  allowing  just 
enough  water  to 
escape  for  i)roper 
moisture.  The 
flower  basket 
hangs  from  the 
can  it>clf.  which 
may  be  as  orna- 
mental as  desired. 


d  \mong  the  un- 
u  s  u  a  1  shipments 
carried    by  an 

aerial-transportation  company  operating 
between  Paris  and  Brussels  was  a  con- 
signment of  5(X)  live  lobsters,  dispatched 
from  the  former  city  to  the  latter  by 
aeroplane. 


Google 


TH£  WORLD'S  GREATEST  P/IOSPMTE  MINES 

by^  James  Anderson 


Tampa,  Florida,  has  Become  the  Largeat  Shipping  Port  for  Phosphate  Rock  in  the  World,  with  Facilities  for 
Handling  a  Million  Tons  a  Year.  The  Ocean>Going  Steamers  That  Dock  at  Her  Wharves  Are  Able  by  the 
Aid  of  Modern  Loading  Machinery,  to  Take  on  a  Pull  Cargo  in  a  Single  Day  and  Depart  before  Nignt  on 

the  Voyage  to  the  Markets  of  the  World 


TAKIN'G  account  of  stock  is  now 
one  of  the  principal  and  vital  oc- 
cupations of  the  entire  world.  On 
every  hand,  in  every  land,  merchants  and 
manufacturers  are  preparing  for  the  de- 
mands of  the  reconstruction  period. 

Back  of  this  comes  the  figuring  hy  gov- 
ernments, themselves,  on  the  natural  re- 
sources of  the  countries  under  their  juris- 
diction. Largely  upon  those  resources 
the  continued  prosperity  of  any  nation 
fundamentally  rests.  The 
country  which  has  some- 
thing to  sell  that  all  other 
nations  require,  but  which 
they  do  not  largely,  if  at  all, 
possess,  has,  of  course,  a 
trade  advantage. 

Restrictions  on  interna- 
tional commerce  during  the 
war  naturallv  threw  every 
nation  "on  its  own"  to  a 
very  great  extent,  and  fo- 
cused attention  on  natural 
resources  considerably 
more  than  was  neccssar>'  in 
times  of  peace.  In  this 
country,  some  interesting 
"discoveries"  were  made 
when  we  came  to  stock  t::k- 
ing ;  discoveries  which 
were,  in  more  than  one 
case,  entirely  unexpected 
and  of  the  greatest  value. 

Take  one  of  those  which 
may  be  said  to  have  been 
made  in  Florida.  F  c  w 
Americans  have  ever 
looked  upon  that  semi- 
tropical  peninsula  as  a 


the 


Prospecting  the  Sides  of  a  Quarry 
Pit  near  Tampa  for  Deposits  of 
Soft  Phosphate,  Outcroppings  of 
Which  are  Commonly  Observed 
in  Such  Locations 


mining  state  of  importance,  and  to  many 
it  will  come  as  a  surprise  to  learn  that  in 
ore  imjjortant  mining  product,  phosphate, 
Florida  today  produces  al)out  52  per 
cent  of  the  entire  world's  supply,  and 
about  82  per  cent  of  the  supply  of  the 
United  States.  Incidentally,  these  phos- 
phate beds,  underlying  to  a  greater  or 
less  extent  almost  the  entire  surface  of 
the  state,  arc  one  of  the  great  reasons  for 
wonderful  productivity  of  Florida's 
soil. 

A  1 1  h  <)  u  g  h,  of  course, 
they  ha\  e  been  know  n 
and  worked  for  years,  it 
was  not  until  1917  that  the 
U.  S.  government  really 
turned  its  attention  se- 
riously to  the  Florida  phos- 
phate mines,  as  one  of  the 
greatest  of  its  natural  as- 
sets. At  that  time,  a  gen- 
eral effort  was  being  mado 
to  increase  the  production 
of  phosph-^te  rock,  owing 
to  the  conviction  that  the 
people  of  the  L'  n  i  t  c  d 
States  must  greatly  in- 
crease their  production  of 
foodstuffs.  I' o  r  intensive 
agriculture  implies  a  much 
greater  use  <)f  fertilizer. 
It  was  then  that  the  eyes 
of  all  tho>e  familiar  w  i  t  h 
Florida's  suri>rising  rich- 
ness in  this  particular 
were  turned  toward  t  h  a  ?: 
state,  a  n  d  desi)ile  m  a  n  y 
handicaps  due  to  the  war 
and  the  consequent  short- 


Popular  Mechanics  features  will  apt>ear  in  moving  pictures  issued  by  Paramount  Magazine 
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a^e  of  ships  and  railroad  cars,  congestion  the  finest  in  existence  for  the  loading  of 
oi  freight  and  scarcity  of  labor,  Florida  this  product,  and  the  port  has  the  dis- 
]»hosphate  miners  did  their  bit  to  help     tinction   of   having   the   world's  fastest 

  phosphate-loading    e  1  c  - 

vator.  It  is  possible  for 
large  vessels  to  arrive, 
take  their  full  cargo,  anrl 
dcjjart  in  the  same  day. 

\\  ith  present  facili- 
ties, Tampa  can  ship, 
through  its  port  alone, 
something  over  1.000,000 
tons  of  phosphate  a 
year.  In  normal  times 
most  of  the  rock  is  car- 
ried to  the  ni.nrkels  of 
the  world  by  boat ;  and 
a  number  of  boats  were 
engaged  regularly  in  this 
traflic.  When  the  war 
broke  out,  the  govern- 
m  e  n  t  commandeered 
some  of  these  craft,  but 
when  the  importance  of 
the  phosphate  industry  was  pointed  out, 
the  boats  were  allowed  to  continue  in  the 
trade. 

We  had  not  been  in  the  world's  con- 
flict long  before  it  was  discovered  that 
Germany  had  control  of  some  of  the 
best  of  the  phosphate  mines  in  the  vicinity 
of  Tampa.  The  custodian  of  alien-enemy 
property  was,  however,  quickly  on  the  job 
and  the  mines  owned  bv  the  German? 


Hard. Rock  Phot^ate  PiU  Containing  Water  are  Worked  with  Floatin 

■d  into  a  Steel  Mine  Car,  an 
Plant,  Located  on  the  Bank 


iph 

Dipper  Dredges.  The  Dipper  Dumps  Its  Load  into  a  Steel  Mine  Cardan 
It  ia  Then  Carried  on  Rails  to  the  Washin 


ng 

above  the  Dredge 

out  and  relieve  the  embarrassing  situa- 
tion. In  the  vicinity  of  Tampa  are  the 
greatest  and  richest  beds  of  phosphate 
ever  found.  To  keep  our  farmers  sup- 
plied with  badly  needed  fertilizer,  the  war 
quickly  gave  Tampa  the  distinction, 
which  she  is  likely  to  hold  indefinitely,  of 
being  the  largest  shipper  of  phosphate 
rock  in  the  world.  The  facilities  at  its 
port  were  developed  until  they  are  now 


The  Soft  Phosphate  is  Dried  in  a  Rotary- Kiln  Plant,  and  Then  Goes  to  Crushers  and  Pulveriiers  in  the 
Room  above  the  Kilns.    The  Pulverised  Product  is  Discharged  through  the  Pipe  by  Air  Pressure, 
and  Finally  Carried  in  Cars  up  the  Covered  Trestle  to  the  Sacking  and  Storage  House 
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were  promptly  taken  over  by  the  United  water.  It  solidifies  in  the  pipe  and  can  be 
States,  and  the  danper  of  their  destruction  removed  as  a  continuous  rod.  Red 
immediately  averted. 

i  he  war  quickly 
made  evident  not  only 
the  immense  impor- 
tance of  our  Florida 
phosphate  mines  for 
the  production  of  fer- 
t  i  1  i  z  c  r  for  intensive 
agriculture,  but  also 
the  inestimable  value 
of  the  products  of  these 
mines  for  military  pur- 
poses.  Everyone  knows 


The  Fastest  Phosphate-Loading  Elevator  in  the  World  Is  a  Part  of  Tampa's 

Dock  Equipment,  and  Makes  It  Possible  for  Large  Vessels  to  Dock 
in  the  Morning,  Take  Their  Cargo,  and  Leave  the  Same  Day 


Phosphate  Plant  Consisting  of 
Crusher,  Washer,  and  Storage 
Bin.  to  Which  the  Rock  is  Con- 
veyed in  Little  Cars  That  Run 
up  the  Inclined  Track 

phosphorus,  employed 
extensively  in  the  man- 
ufacture of  malchcs,  is 
made  by  heatings  while 
phosphorus  in  iron  pots 
provided  with  air-tight 
lids. 

Hut  this  is  not  the 
whole  story  of  tlic  im- 
portance of  the  Florida 
phosphate  mines,  as 
there  arc  various  val- 
uable medicinal  prepa- 
rations of  phosphorus. 
Owing  to  its  remarkable 


the  importance  of  phosphorus  in  the  influence  on  the  growth  of  bone  in  young 
making  of  explosives  and  war  munitions,     animals,  it  has  been  used  in  the  treatment 

A  charge  of  phosphate  ,  

rock,  coke,  and  sand,  ' 
upon  being  heated  in  an 
electric  furnace  yields 
about  86  per  cent  of 
crude  phosphorus.  This 
is  purified  by  filtration 
through  porous  tile, 
chamois  skin,  or  canvas, 
the  operation  being  car- 
ried on  under  lukewarm 
water,  which  keeps  the 
phosphorus  liquid.  It  is 
usually  marketed  in  the 
form  of  sticks,  which 
sre  made  by  conducting 
the  phosphorus  from  the 
melting  pot  through  a 
pipe  surrounded  by  cold 


This  Picture  Shows  a  Washing  Plant  for  the  Pebble  Form  of  Phosphate: 
The  Hopper  Construction  of  the  Storage  Bin.  Which  Is  at  the  Right. 
Enables  It  to  Deliver  the  Treated  Phosphate  Directly  into  Cars  Pulled  In 

on  the  Track  Beneath 
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of  rickets  and  other  bone  affections  in 
children  and  adults.    It  is  most  effective 


The  alloys  prepared  in  this  way.  known 
as  phosphor  bronzes,  may  contain  only 
 about  one  per  cent  of  phos- 
phorus in  the  inpot.  which  may 
ic  reduced  to  a  mere  trace  after 
casting,  but  the  phosphorus 
nevertheless  enhances  their  value 
lor  use  in  makinji^  implements 
which  require  a  hard,  strong 
metal. 

One  of  the  most 
important  con^litu- 
ents  of  the  mate- 
rial used  in  distress 
sifjnals  at  sea  is 
I)hosphorus.  in  thi? 
t  <)  r  m    of  calcium 


7»# 


A  Worked. Out  Pit. 
Whose  "Skeleton"  Con- 
listB  of  Limestone  Cones, 
Irom  Between  Which  the 
Soft  Phosphate  has  been 
Removed 

as   a    nerve  tonic, 
:in<l  is  also  used  as 
a  remetly  for  skin 
diseases.     The  liy- 
,>oph()sphitcs  have 
been  recommcntkHl 
for    ])  n  I  m  o  ii  ,i  r  y 
troubles.  aii<l   the  {jlyccro-phos- 
phates   arc    usel'iU    tr)  siinudaie 
nietabuIisTii.      nilute  phusplujric 
acid  is  used  as  a  gastric  stimu- 
lant. 

Bronze  manufacturers  have 
long  been  aware  that  their  prod- 
uct is  greatly  improved  in  quality  and     phosphide.      .As  various 
strength  when  fluxed  with  phosphorus.     compounds  make  a  very 


Simplest  Method 
of  Mining  So  ft 
Phosphate  :  Dig- 
gipti  by  Hand  after 
Stripping  the  Sur- 
face wi(h  Horse 
Scrapers 


Typical  Soft-Phosphate  Pit.  PartiaUy  Worked  :  Nodules  of  Hard 
or  Rock  Phosphate  Commonly  Occur  in  These  Deposits,  and 
Some  of  Them  are  Seen  at  the  Bottom  of  the  Pit,  Mixed  with 
Lumps  of  Flint.  The  Soft  Material  is  Shoveled  into  Buckets 
on  a  Derrick  Boom 

phosphorous 
dense  smoke. 
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this  fact  was  utilized  in  a  ir.ost  curious 
way  during  the  war,  when  clouds  ot 
|)hosphorous  smoke  were  constantly  em- 
ployed to  conceal  vessels  in  danger  of 
submarine  attack. 

Acid  phosphate,  for  years  one  of  our 
most  popular  soft  drinks,  could  not  be 
manufactured  or  served  at  the  soda 
counter,  if  it  were  not  for  the  output  of 
the  Florida  mines. 

The  methods  of  phosphate  mining  in 
Florida  are  entirely  different  from  all 
other  mining  operations,  and  very  varied 
and  interesting.  There  are  several  nat- 
ural varieties  of  phosphate,  known  prin- 
cipally as  hard  rock,  soft,  and  pebble. 
They  are  all  frequently  found  in  close 
conjunction,  but  require  different  mining 
ctnd  handling. 

Literally  speaking,  the  phosphate  mines 
are  open  pits,  dug  down  for  many  feet  be- 
I(tw'  the  surface  of  the  earth.  Almost  all 
the  work  in  the  mines  is  done  by  negro 
labor.  In  some  cases  phosphate  rock,  as 
it  is  loosened  by  the  laborers  in  the  pits, 
is  shoveled  into  buckets  attached  on  a 
derrick  boom,  by  which  means  they  are 
lifted  with  their  contents  to  the  surface. 
As  a  rule,  a  pick  and  shovel  are  the  tools 
I'sed  by  the  miners;  but  in  other  in- 
stances, the  surface  is  first  stripped  with 
horse  scrapers,  and  then  the  m.iners  dig 


the  phosphate  carefully  out  by  hand  from 
between  limestone  cones. 

What  is  known  as  pclible  phosphate  is 
mined  principally  l)y  hydraulic  power. 
This  pebble  phosphate  is  raised  from  th'i 
pits  by  electrically-driven  pumps  and 
forced  through  10-in.  pipes  to  washers  on 
the  surface. 

When  the  soft  phosphate  is  brought 
to  the  surface  it  is  conveye^l  to  a  rotary 
kiln,  where  it  is  dried.  It  is  then  taken 
to  crushers  and  pulverizers,  in  a  hous? 
above  the  kiln.  When  pulverized,  the 
j)roduct  is  conveyed  by  air  through  pipes, 
and  by  cars  in  covered  trestles  to  the 
storage  and  sacking  house,  after  which 
it  is  ready  for  shipment. 

Ilard-rock  phosphate  is  dried  in  sheds 
especially  constructed  for  the  purpose. 
The  rock  is  then  piled  on  wood,  which  is 
set  on  fire.  After  this  process  has  been 
com|)lcted,  the  phosphate  is  ready  for 
pulverizing  and  sacking. 

In  some  cases,  the  hard-rock  phosphate 
mines  are  flooded  and  the  pits  are  worked 
by  floating  dipper  dredges,  which  lift  the 
dripping  rock  in  huge  scoops  to  small 
mine  cars,  in  which,  by  means  of  caldes. 
the  product  is  conveyed  along  trestlcd 
railroads  to  the  plants  above,  where  the 
phosphate  is  dried  and  prepared  for  ship- 
ment. 


PYROMETER  FLASHES  SIGNALS 
WHEN    TEMPERATURE  VARIES 

It  is  not  often  that  scientific  measuring 
instruments  class  as  labor-saving  ma- 
chines, but  a  new  py-  

rometer  marketed  by  a 
Philadelphia  concern  is 
distinctly  in  t  h  a  t  c  a  t  - 
egory.  The  pointer  of 
the  instrument,  automat- 
ically depressed  at  o  n  e  - 
minute  intervals,  makes 
contacts  that  oper:  to  a 
three-way  relay.  This 
causes  a  white  light  to 
glow  at  the  furnace 
room  so  long  as  the  tem- 
perature is  correct  with- 
in 10°;  a  red  light  if  it 
goes  too  high,  and  a 
green  light  if  it  falls  be- 
low normal.  The  opera- 
tor usually  employed  to 
watch  the  scale  and  flasli 
signals  with  a  hand 
switch,  thus  becomes  superfluous.  In  a 
pyrometer   equipped   with   a   motor  or 


clock-driven  switch,  a  number  of  thermo- 
couples can  be  caused  to  operate  separate 
signals.  Automatic  temperature  control 
may  also  be  arranged,  or  a  system  that 
w  ill  send  proper  signals  during  the  course 


The  Pointer  of  the  Pyrometer  Scale  at  the  Left,  making  < 
Minute,  Operate!  the  Three-Way  Relay  at  the  Right  and  Causes  One  of  the 
Three  Lamps  to  Glow,  Its  Color  Indicating  Rigr 


Making  Contact  Once  a 
ight  and  Causes  One  of  the 
jht  or  Wrong  Temperature 


of  an  intentional 
temperature. 


progressive  increase  m 
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AUTOMOBILES  SIDE  BY  SIDE 
HIT  LOCOMOTIVE 

Because  of  their  frequency,  gjrade-cross- 
ing  accidents  are  seldom  of  general  inter- 


This  GradcCrosting  Smath-Up  Was  Unusual  in  Involvinc  Two  Anto> 
mobilca.    Racing  Side  by  Side  down  a  Darkened  Street  They  Crashed  at 
the  Same  Instant  into  a  Freight  Engine.    No  One  Was  Hurt  although 
Both  Cars  were  Dragged  Many  Feet 

est:  but  a  recent  mishap  at  drand  Rapids, 
Mich.,  was  a  bit  unusual.  Like  many  an- 
other it  happened  in  the  wee  small  hours; 
but  unlike  any  other  on  record  it  in- 
volved two  locomotives  and  two  auto- 
mobiles. The  cars  were  racing  home- 
ward, side  by  side,  from  a  high-school 
dance.  Too  late  the  drivers  saw  the  on- 
coming double-header.  The  first  locomo- 
tive roared  passed  them,  but  together 
they  crashed  into  the  second.  Both  ma- 
chines were  dragged  many  feet.  The 
youthful  automobilists  sutTered  nothing 
worse  than  a  bad  fright. 


ELECTRICITY  HEATS  WATER 

IN  NEW  BOILER 

Electricity  is  used  for  converting  water 
into  steam  in  a  new  type  of  boiler  re- 
c  e  n  1 1  y  developed  by 
luiropean  experimenters. 
It  is  intended  especially 
for  use  in  locations 
where  current  generated 
by  water  power  is  avail- 
able, but  where  coal  is 
difficult  to  obtain.  Nar- 
row tubes  of  insulating 
material,  vertically 
placed,  arc  connected 
with  the  l)oilcr  and  filled 
with  water.  High-voltage 
currents  arc  sent  through 
these  tubes  by  means  of 
electrodes  at  each  end. 
and  the  resistance  of  the 
water  creates  an  intense 
heat  that  quickly  pro- 
duces steam.  \\'ater  en- 
tering the  lower  ends  of 
the  tubes  leaves  the  up- 
per ends  in  the  form  of 
steam.  By  moving  the  electrodes  the 
strength  of  the  current  is  regulated. 
Tests  have  shown  the  boiler  to  be  ex- 
tremely efficient. 


MOTORCYCLIST  STANDS  ERECT 
ON  SADDLE  OF  MACHINE 

A  motorcycle  becomes  as  "skittish"  as 
an  unbroken  colt  when  driven  on  a  slip- 
pery stretch  of  ocean  beach.  But  there 
is  a  western  tnotorcyclist  who  is  so  much 
a  part  of  his  machine  that  he  turns  the 
trick  while  standing  erect  on  the  saddle. 
During   a    recent    gathering  of  motor- 


FAME  OF  TEXAS  BAT  ROOST 
SPREADS  ABROAD 

The  municipal  bat  roost  and  the  ordi- 
nance prohibiting  the  destruction  of  the 
little  animals  were  introduced  in  San  An- 
tonio, Tex.,  by  a  local  doctor  several 
years  ago.  The  city  has  since  enjoyed 
such  gratifying  immunity  from  mosqui- 
toes and  malaria  that  the  doctor's  fame 
lias  gone  abroad.  He  has  now  been  in- 
vited by  the  Italian  government  to  es- 
tablish a  "batter}'"  in  that  country,  and 
by  the  British  to  experiment  with  his 
idea  in  India.  The  insutTerable  heat  atul 
prolonged  rains  of  the  latter  country 
often  make  the  mosquito  nuisance  a  se- 
rious menace  to  national  health. 


The  Wet  Sand  Gives  the  Motorcycle  a  Tendency  to 
Slide  Out  from  Under  the  Rider  Which  He  must 
Counteract  by  Constant  Shifting  of  His  Body 
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Fitted  with  Legs,  as  Above,  the 
Dark  Chamber  Becomes  a  Complete 
Uevelopinc  Table:  Its  Ruby-Glass 
Door  is  Seen  in  the  Top.  In  the 
Center  the  Case  is  Closed  for 
Traveling 


cyclists  he  toured  up  and  down  the  wa- 
ter's ctli^e  in  this  way  at  a  speed  of  25 
miles  nn  hour.  His  nmchinc  skidded 
Several  titnes,  but  a  quirk  shifting  of  his 
weight  always  saved  him  from  a  fall. 


CUBAN  GENERAL'S  MEMORY 
HONORED  BY  MONUMENT 

Cuba  is  to  pay  honor  to  the  memory  of 
General  Maximo  Gomez,  the  island  re- 
public's military  hero,  by  erecting  a  costly 
monument.  A  first  prize  of  $25,(K)0  was 
awarded  recently  to  Aldo  Gamba,  an 
Italian  sculptor,  for  a  model  of  the  me- 
morial, which  is  to  cost  $2U0,000.  Second 
and  third  prizes  went  respectively  to 
Hucrtas  Cabnrrocas,  a  Spanish-Cuban, 
and  (iutson  Borglum,  an  American.  Gen- 
eral Gomez  became  popular  as  the  leader 
of  the  Cuban  forces  in  the  war  for  inde- 
pendence from  Spain,  from  1895  to  1898. 
He  also  took  a  prominent  part  in  the 
Ten  Years'  war,  a  revolt  which  began  in 
1868.  On  the  day  of  his  death,  June  18, 
1905,  the  general's  family  was  presented 
with  a  gift  of  $100,(XX)  by  the  government 
of  Cuba.  At  the  conclusion  of  the  Span- 
ish-American war.  General  Gomez  was 
honored  at  a  public  reception  given  by 
the  American  forces  occupying  Havana 
at  that  time. 


COMPLETE  PHOTO  DARK  ROOM 
PACKS  LIKE  SUITCASE 

The  dark  room,  necessary  evil,  has  al- 
ways been  the  one  rigid  obstacle  to  the 
perfect  flexibility  of  the  photographic  art. 
Now,  however,  the  or])erator  can  carry  a 
complete  dark  chamber  along  with  him. 
and  develop  his  exposures  when  and 
where  he  pleases.  The  "room"  packs  in 
a  case  less  than  two  feet  long,  about  a 


Opened  and  Set  Up  for  Use.  as 
Above,  the  Dark  Room  is  Large 
Enouijh  (or  Any  Ordinary  Photo- 
graphic Work;  Note  the  Elastic 
Cults  for  the  Hands,  and  the  Eye 
Piece 


foot  wide,  and  four  inches  thick.  It  oj)ens 
to  a  heiglit,  in  the  larger  size,  of  18  in. 
in  front  and  13  in.  in  b.ick,  wiih  walls  of 
Ij^'ht-jifdof  fabric.  Elastic  cutTs  at  tlie 
sides  admit  the  operator's  hands,  while 
he  looks  through  a  hood  in  front, 
equipped  with  two  shutters  that  are 
opened  by  pressure  on  the  hood,  and  in- 
stantly close  on  release.  Trays  and  plates 
are  inserted  through  a  ruby-glassed  door 
in  the  top. 


AUTOMOBILE  LOCK  AND  ALARM 
INSIDE  TUBULAR  BUMPER 

The  tubular  bumper  on  the  front  of 
an  automobile  is  used  by  a  Minnesota 
inventor  as  container  for  a  steel  cable, 


The  Bumper  is  Seen  Above  in  Its  Normal 
Condition,  and  Below  with  the  Cable  Drawn 
Out  and  Locked  around   the   Front  Wheel 


with  a  padlock  on  the  end,  which  may 
be  pulled  out  and  snapped  around  the 
front  wheel  when  the  car  is  parked.  H 
any  attempt  then  is  made  to  move  it  or  to 
pull  on  the  cable,  a  lug  inside  the  bumper 
IS  drawn  against  a  spring  contact,  and 
an  alarm  bell  in  the  car  rings  lotidly.  A 
retractile  spring  restores  the  cable  to  its 
case  when  it  is  released,  and  a  cap,  held 
by  a  spring,  returns  to  its  place  covering 
the  end  of  the  bumper.  The  wiring  is 
concealed  in  a  tube. 
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ADJUSTABLE  FIXTURE  JOINT 

WILL  NOT  BREAK  WIRES 

An  objectionable  feature  of  adjustable 
elcctric-ii^ht  fixtures  has  been  their  tend- 


The  Open  Knuckle  Joints  of  This  Adjustable  Electric- 
Light  Fixture  will  Not  Chafe  or  Break  the 
Wires  Running  through  Them 

ency  to  wear  out  wires  nt  the  points  of 
adjustment.  In  a  new  fixture  about  to 
be  placed  on  the  market,  the  inventor  de- 
clares he  has  overcome  this  objection  by 
the  use  of  cxtra-Iong^.  open  knuckle 
joints,  which  allow  slackness  in  the  wire 
at  such  points,  thus  preventing  chafingf 
because  r)f  lightness,  or  breakajje  because 
of  shar|)-angle  bends.  Locknuts  tighten 
the  joints.  One  fixture  in  which  these 
joints  arc  used  has  ;ui  upright  holding 
two  lights  on  adjustable  arms. 


LARGE  GAS-REVERSING  VALVE 
EASILY  OPERATED  BY  HAND 

In  metal-working  furnaces,  the  flow  of 
fuel  gas  must  be  periodically  reversed. 
With  a  type  of  valve  recently  placed  on 


ThcPhantom  View  Abovo 
of  the  Reversing  Valve 
Shows  How  the  Countcr- 
balinccd  Hood  Inside 
Swings  to  Cover  Two  of 
the  Three  Ports;  in  the 
Right- Hand  Picture,  the 
Reversing  Gear  is  Seen 
Operated  with  Its  Crank 
and  Wire  Rope 


the  market  this  can  be  easily  done  by 
hand ;  a  36-in.  valve,  for  instance,  being 
reversed  in  from  3  to  7\2  seconds  with  a 
pressure  not  exceeding  25  lb.  The  base 
of  the  valve  is  a  rectangular  iron  pan 
containing  water,  and  with  three  ports  in 
the  bottom,  the  center  one  connected  to 
the  chimney  and  the  others  to  the  fur- 
nace. The  whole  is  covered  with  an  iron 
case,  with  a  door  at  each  end  and  a  gas 
intake  at  the  top.  Inside  is  a  scmiellip- 
tical  hood,  which  covers  two  of  the  port>. 
and  is  swung  on  countcrl)alancetl  levers  to 
connect  the  center  port  with  either  of 
the  others.  The  edge  of  the  hood  hangs 
in  the  water,  which  makes  an  effective 
seal.  A  hand  lever  operates  the  valve 
through  a  wire  rope. 


FIRE-FIGHTING  DEVICE  GOES 

TO  SEAT  OF  COMBUSTION 

A  fire-extinguishing  device  has  been 
produced  which  is  particularly  adapted  to 
ficaling  with  spontaneous  combustion,  as 
in  coal  piles  and  other  places  where  the 


For  Fighting  Fires  in  Coal  Piles,  the  Long  Pipe  Notzle 
may  be  Driven  to  the  Bottom  of  the  Pile,  the  End 
being  Protected  as  Seen  in  the  Section  at  the  Right 

source  of  the  fire  cannot  be  reached  by  the 
ordinary  apparatus.  It  consists  of  a  single 
|)il>e.  or  conduit,  or  of  a  ])lurality  of  such 
l)ipes  connected  together.  The  lowermost 
section  of  the  device  is  a  conical  driving 
member,  which  also  serves  as  the  nozzle 
for  the  ejecting  of  water.  This  cone- 
shaped  member  is  easily  driven  into  a 
coal  pile.  a>ul  it  closes  and  protects  the 
end  of  the  pipe  during  the  driving  opera- 
tion. W  ithin  the  lower  end  of  the  pipe 
are  opposite  longitudinal  slots,  into  which 

extend  the  ends  of  a  cross  pin  carried  by 
the  stem  of  the  driving  meml)er,  the  inner 
end  of  this  stem  being  so  made  as  to 
tieflect  water  into  the  slots. 
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MtOTM  •TMWIMO* 

The  Charred  Interior  of  One  Little  Mine  Car  is  Shown  at  the  Left,  Cluttered  with  Empty  Powder  Cans, 
Dinner  Pails,  and  Miners'  Caps,  Mute  Evidences  of  Disaster.  This  Picture  was  Taken  a  Few  Minutes  After 
the  Death  Train  was  Hauled  from  the  Mine.    The  Tunnel  Entrance  may  be  Seen  Dimly  beneath  the  Bridge 

in  the  Right-Hand  Photograph 


SCORES  BURNED  TO  DEATH 
IN  MINE  TUNNEL 

A  mine  disaster  of  peculiar  horror  rc- 
ceiuly  cost  nearly  a  hundred  lives  in 
Wilkes-Barre,  Pa.  Workers  near  the 
mouth  saw  14  mine  cars  enter  the  tunnel, 
drawn  by  an  electric  motor.  The  little 
cars  were  packed  with  men  and  hoys 
on  their  way  to  work  in  a  distant 
drift.  In  the  two  central  cars 
had  heen  placed  seven  keps  of 
hlack  powder,  wcijjhing  about 
300  pounds.  A  moment  later  those 


above  ground  were  horrified  by  mysteri- 
ous shrieks  of  agony.  They  entered  the 
tunnel  to  find  dead  and  dying  piled  in 
unrecognizable  heaps  along  the  track  and 
in  the  cars.  Survivors  told  them  that  the 
steel  powder  kegs  had  in  some  way  short- 
circuited  the  overhead  trolley  wire,  ignit- 
ing the  powder,  which  flared  and  grew  to 
a  mass  of  roaring  flame.  I  hc  draft  from 
the  ventilating  system  had  sucked  the* 
tlajne  in  upon  the  helpless  miners;  which 
c.\i)lains  why  those  outside  were  first  ad- 
vised of  disaster  by  the  cries  of  the  dying 
within,  trapped  by  the  narrow  passage. 


The  Curious  Crowd  it  Shown  before  the  Mouth  of  the  Mine  in  Which  Four  Score  were  Killed  by  an  Explosion. 
In  the  Background,  to  the  Left  of  the  Loaded  Cars.  Is  the  Death  Train.  The  Cause  of  the  Disaster  is  Disputed. 
Some  Claiming  a  Short  Circuit  between  the  Overhead  Trolley  Wire  and  the  Steel  Powder  Kegs  in  the  Cart 
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HONOR  ROLL  ADORNS  STREET 
IN  SOUTHERN  CITY 

Honor  rolls  have  become  a  familiar 
sight  in  offices,  churches,  and  municipal 
buildings;  but  in  (Jriffin,  Ga.,  the  local 


The  Red  Cross  Society  of  Griffin,  Georgia,  Chose  the 
Center  of  a  Principal  Street  as  the  Location 
for  Their  Tribute  to  Local  Service  Men 

Red  Cross  society  has  placed  a  huge 
"roll"  on  one  of  the  principal  streets.  It 
stands  in  the  green  parking,  15  ft.  high, 
with  the  symbol  of  the  Red  Cross  on  two 
large  electric  bulbs.  Gold  stars  appear 
against  many  of  the  1,800  names,  remind- 
ing the  townsj)eoi)Ie  each  day  of  their 
privilege  to  prove  that  the  dead  have  not 
died  in  vain.  The  names  appear  on  both 
sides  of  the  roll,  those  of  white  soldiers 
on  one  side,  those  of  colored  soldiers  on 
the  other. 


AUTO  CARRIES  SECOND  ENGINE 
TO  SHOW  OILING  SYSTEM 

A  Los  Angeles  salesman  is  driving 
around  in  a  car  that  has  an  engine  at 
both  ends.  The  one  in  the  rear,  how- 
ever, is  there  solely  to  demonstrate  the 


virtues  of  a  new  lubricating  attachment 
Instead  of  using  gasoline,  it  is  turned  over 
with  a  geared  crank,  and  the  prospective 
customer  observes  the  oiling  action 
through  glass  panels  in  the  motor  base. 
The  demonstrating  engine  is  mounted  at 
an  angle  equivalent  to  a  lO-per-cent 
grade,  to  show  that  all  cylinders  receive 
oil  equally  iji  that  position. 


DOORS  ON  GANGWAYS  STOP 
TRESPASSING  ON  ROOFS 

Considerable  trouble  was  experienced 
by  a  western  railroad  in  preventing  tres- 
passing on  the  roofs  of  the  company's 
oil  tanks,  reservoirs,  and  buildings, 
reached  by  gangways,  until  a  scheme  for 
closing  this  means  of  entrance  was  put 
into  practical  use.  Doors  provided  with 
padlocks  were  placed  in  frames  built  on 
the  gangways,  and.  as  further  discourage- 
ment for  would-be  explorers  of  the  rail- 


These  Locked  Doors,  with  Their  Guards,  EifectiTely 
Bar  Trespassers  from  the  Roofs  of  Railroad 
Property  in  a  Western  City 

road  properly,  guards  were  placed  on  the 
sides  of  the  door  frames,  thus  making 
it  impossible  for  anyone  to  pass  the  ob- 
structions by  crawling  around  them. 


Hand-Driven  Engine  on  Automobile's  Rear  Deck,  for 
Demonstrating  a  Device  That  Lubricates 
All  Cylinders  Uniformly  on  Grades 


CITY  FREIGHT  TUNNEL  TAPPED 
FOR  THEATER  VENTILATION 

A  number  of  Chicago  theaters  are  play- 
ing to  midwinter  crowds  this  summer  as 
a  result  of  a  revolutionary  change  in  their 
ventilating  systems.  The  old  air  intakes 
above  the  roofs  were  dismantled.  Shafts 
were  sutik  to  the  cool  freight  tunnels 
which  burrow  their  way  from  outlying 
coal  and  freight  yards  to  the  subter- 
ranean vaults  of  skyscrapers  and  depart- 
ment stores.  Here  was  found  cold  air  in 
abundance,  needing  only  a  little  filtering 
to  remove  the  dust  of  underground  traffic. 
It  is  believed,  too.  that  this  air  is  far  more 
germfree  and  healthful  than  that  drawn, 
as  formerly,  from  above  the  smoky  city. 
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EXPLOSIVE  HARPOONS  USED  TO  CAPTURE  WHALES 


^^/HILE  whale  hunting  is  not  the  important  industry  it  was  In  the  days  before  science 
found  substitutes  for  sperm  oil  and  whalebone,  it  has  not  been  discontinued 
entirely.  The  picture  shows  a  whaling  ship,  from  which  crews  go  in  quest  of  the  aquatic 
mammals,  anchored  near  the  Spitzbergen  ArchipelaKo  in  the  Arctic  Oce.in.  Torpedo 
harpoons,  which  explode  after  piercing  the  skin  of  a  whale,  are  used  by  the  hunters. 
Tied  to  the  ship  are  the  bodies  of  several  sulphur-bottom  whales  captured  in  this  manner. 


Popular  Mtehanics  fojtures  ut'Il  appear  in  motnrut  pictures  issued  b:  Paramount  \fagaiine 
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STOKING  MACHINE  FEEDS  COAL  WITH  SHOVELS 


The  Tender  End  of  the  Stoking  Machine,  Showing 
the  Apertured  Peed  Plate  and  the  Screw  Pump  (or 
Conveying  the  Coal  to  the  Engine:    The    Speed  is 
Controlled  by  the  Lever  Above 


The  Stoker  Shovels  Swing  from  the  Box  at  the  Top 
to  the  Fire  Box  at  the  Right,  Propelled  by  the  Gears 
^elow;  the  Slanting  Chute  Carries  the  Coal  Elevator 


A  locomotive  on  one  of  the  big  rail- 
way systems  is  equipped  with  a  peculiar 
form  of  mechanical  stoker,  whose  per- 
formance during  several  months'  trial  has 
been  exceptionally  satisfactory.  The  coal, 
shaken  through  apertures  in  a  feed  plate, 
is  carried  from  the  tender  to  the  engine 
by  a  screw  conveyor,  fitted  with  a  flexible 
telescopic  joint  at  the  coupling.  At  the 
boiler  head  is  a  reciprocating  elevator, 
which  lifts  the  charges  of  coal  to  a  box 
whose  front  end  opens  into  the  fire  door, 
occupying  the  lower  SVa  iu.  of  the  open- 
ing, in  the  rear  corners  of  this  box  two 
shovels  are  pivoted  to  swing  through  a 
quarter-circle.  By  the  use  of  a  cam  drive, 
these  shovels  are  swung  alternately  for- 
ward, with  a  motion  calcidated  to  dis- 
tribute the  coal  to  the  best  advantag^e. 


AFRICAN  AIR  ROUTE  TRACED 

FROM  CAIRO  TO  THE  CAPE 

In  all  his  dreams  of  a  British  Empire  in 
Africa  it  is  doubtful  whether  Cecil 
Rhodes  ever  imagined  an  air  line  from 
Cairo  to  the  Cape.  Yet  it  is  expected 
that  in  October  or  November  of  this  year, 
barely  17  years  since  his  death,  the  first 
airpl  ine  will  make  the  5.000-mile  journey. 
Throe  survey  parties  were  started  on  the 
prcliminarj'  work  less  than  two  months 
after  the  signing  of  the  armistice  with 
'lurkcy.  The  first  worked  southward 
along  the  Nile  from  Cairo,  locating  land- 
itig  places  in  plenty  as  far  as  Khartum. 
Thence  to  the  lake  country  their  task 
became  increasingly  difficult,  possible 
landing  places  becoming  so  few  that  sea- 
planes will  probably  have  to  be  used  for 
this  part  of  the  route.  Luckily  the  Nile 
is  everywhere  sufficiently  wide  to  per- 
mit landing,  whatever  the  direction  of 
the  wind.  The  second  party  experienced 
similar  difiiculty  in  the  swamps,  elephant 
grr.ss.  and  jungles  of  the  lake  country: 
and  are  likewise  expected  to  advise  the 
use  of  seapl'.ncs.  The  third  surveying 
party  discovered  landing  places  in  abun- 
dance on  the  last  2X)0Q  miles  to  Cape 
Town,  however,  finding  many  South  Af- 
rican towns  eager  for  the  establishment 
of  aerodromes  in  their  vicinity. 


C Applicants  for  enlistment  in  the  air 
service  will  l)e  carried  in  airplanes  from 
their  homes  to  the  nearest  aviation  field 
on  notifying  the  proper  commanding  offi- 
cer of  their  intention. 
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FIRST  STEAMSHIP  COMPLETELY  FABRICATED  BY  CHINESE  SHIPBUILDERS 

f^HlNA  marks  another  step  forward  in  industry  with  the  completion  of  the  Bteamahip  "Mylie."  This  vessel. 
^  of  8,160  tons  dead  weight,  is  the  first  to  be  completely  constructed,  engine  and  all,  in  a  Chinese  shipyard 
hy  Chinese  shipbuilders.  The  engineering  and  shipbuilding  works  responsible  for  it  is  located  in  Shanghai. 
The  head  of  the  concern  haa  two  sons  studying  in  the  United  States,  one  at  Dayton,  Ohio,  and  the  other 
at  Notre  Dame.  Indiana. 


BY-PRODUCT  OF  CIDER  MILLS  ADDS  VALUE  TO  APPLES 


Every  year  the  diet  of  cattle  grows  less 
monotonous.  Now,  thanks  to  a  recently 
developed  process,  they  are  feeding  upon 
apple  pomace.  Despite  its  appetizing 
sound,  this  is  not  a  pastry;  it  is  the  waste 
pulp  from  cider  mills.  At- 
tempts to  prepare  this  material 
hy  steam  driers  proved  only 
partly  successful.  The  highly 
satisfactory  dehydration  meth- 
od now  used  operates  at 
a  temperature  not  exceed- 
ing 150°,  utilizing  a  blower 
to    carry    olT    the    moist  air 


from  rotary  drying  drums.  Attached  to 
the  center  shaft  of  each  drum  is  a  spiked 
l>ulley-shaped  picker  which  shreds  the 
pomace  to  hasten  the  drying.  One  bushel 
of  apples  ordinarily  yields  four  gallons  of 


The  Dehydrating  IfiU  Dismounted  to  Show  the  Drying  Drums:  In 
the  Poreground  Are  Two  of  the  Cylindrical  Pickers  That  are  Carried 

by  the  Drums 


Dehydrating  Apparatus  for  Preparing 
Cattle  Fodflcr  from  Apple  PomaLc: 
Each  Gear  Turns  a  Drum,  and  the 
Blower  is  Seen  Just  below  the  Pulley 

cider.  From  this  pomace  then 
is  made,  l»y  a  paientcil  process, 
one  quart  of  sirup,  worth  25 
Cents.  .\'ow,  after  dehydration, 
the  residue  or  cattle  ration, 
weighs  about  five  pounds,  and 
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brings  three  to  four  cents  a  pound,  the 
by-product  value  thus  conij)aring  favor- 
ably with  the  cider  itself. 


CLIMBS  GIANT  STEEL  MAST 
TO  REPAIR  WIRELESS 

Steeple  jacks  of  iron  nerve  frequently 
win  applause  by  shinning  up  Ha^poles  or 

scaling  s  k  y  - 
^  scrapers;  but 
the  best  of 
them  were 
outdone  re- 
.  c  e  n  1 1  y  by  a 
volunteer  re- 
pair man  at 
the  Chelms- 
ford,  Eng- 
land,  wireless 
station.  That 
plant's  anten- 
na tower  is  a 
sheer  steel 
mast,  450  ft. 
high  and  per- 
haps 5  ft.  in 
diameter, 
w  hose  only 
footholds  are 
the  iron  bolts 
in  its  flanges. 
When  a  storm 
destroyed  the 
top  aerial,  the 
55  -  year  -  old 
wire  m  a  n 
scaled  the 
  bolts  and  re- 
placed it.  The 

long,  hazardous  ascent  of  the  trembling 
lube  took  the  venturesome  climber  nearly 
an  hour,  but  he  made  it  without  mishap. 


PIONEER  AIRPLANE  HOSPITAL 

SUCCEEDED  BY  LARGER  TYPE 

Successful  trial  flights  of  the  aerial 
"hospital."  illustrated  in  Popular  Me- 
chanics Magazine  for  June,  191'),  conjiled 
with  the  approval  of  the  French  war  of-' 
fice,  has  resulted  in  the  design  of  a  more 
elaborate  machine.  The  new  type  is 
much  larger,  with  space  for  a  surgical 
staff  of  five,  and  complete  operating 
equipment  and  X-ray  apparatus.  It  also 
carries  a  tent  which  may  be  ke|)t  at  a  con- 
stant temperature  by  the  heat  of  the  mo- 
tors. The  big  fuselage  can  accommodate 
four  stretcher  cases  and  f :)ur  sitting,  be- 
sides the  attendant  and  pilot. 


AUTOMATICALLY  CONTROLLED 

SEWAGE-PUMPING  STATION 

In  a  section  of  San  Francisco  where 
the  sewers  are  below  the  level  of  the  bay, 
a  pumping  statioti  has  been  installed  to 
raise  the  sewage  high  enough  for  gravity 
disposal.  The  pumps,  housed  in  a  con- 
crete structure  of  dignified  design,  are 
electrically  driven,  and  an  automatic  con- 
trol board  is  provided,  which  practically 
takes  the  place  of  a  human  attendant.  Be- 
sides the  usual  starting  and  stopping  ar- 
rangement for  automatic  maintenance  of 
level,  an  ingenious  alarm  system,  operated 
by  a  relay,  gives  instant  notice  at  the 
corporation  yard  if  a  pump,  for  any 
c:uise,  fails  to  operate  properly.  One  of 
the  pumps  handles  without  trouble  the 
sticks,  rags,  and  miscellaneous  refuse 
commonly  found  in  sewage,  and  a  spe- 
cially designed  strainer,  with  a  hoisting 
arrangement  for  cleaning,  separates  this 
material.  A  blower  disposes  of  odors 
through  a  75- ft.  stack. 


I 


I 


The  Concrete  Sewage-Pumping  Station,  as  Seen  at  the  Left,  Has  Quite  a  Dignified  Exterior;  Inside  Is  the  Auto- 
matic Pumping  Equipment  Observed  at  the  Right,  the  Electrical  Controls  being  Located  on  the  Left  Wall 
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OIL  WELLS  OUTNUMBER  HOUSES  IN  TEXAS  VILLAGES 

'PHE  romantic  call  of  the  oil  fields  hat  in  the  past  lured  thousands  to  new-found  pools  in  California, 
^  Wyoming.  Kansas,  and  Oklahoma.  The  latest  .stampede  has  been  to  north- central  and  western  Texas, 
where  sleepy,  sun-baked  villages  have  become  centers  of  activity  and  excitement.  The  airplane  photograph 
shows  a  typical  town,  now  studded  with  oil  wells  in  back  and  front  yards,  overlaid  with  dirt  and  soot,  and 
crowded  with  adventuring  oilmen.  Fortunes  are  made,  and  lost,  overnixht.  One  company  risked  |6,000  for 
leases  which  were  later  valued  at  tl. 000,000.  Whatever  its  effect  on  individuals,  the^  discovery  of  this  new 
field  assures  to  America  a  domination  of  the  world's  oil  trade. 


AIR  PROPELLERS  FOR  BOATS  ON  TRIAL  IN  FRANCE 


The  use  of  air  propellers  for  <lrivinp  France's  .African  colonies,  where  navipa- 
commercial  water  craft  is  being  seriously  tion  with  niKlcruater  propellers  is  dift'i- 
studied  in    France.     In  the  trials.  ma<lc     cult  to  maintaiti. 

on  rivers    and  canals,  a    

barge  25  ft.  long  at- 
tained a  speed  of  nearly 
10  miles  an  hour  with  an 
engine  of  only  3  hp.,  and 
was  able  to  tow  eight 
small  boats  with  40  i)as- 
scngers.  A  20-hp.  auto- 
mobile engine  fitted  with 
an  airplane  propeller 
drove  a  120-ft.  barge 
three  miles  an  hour. 
Engines  of  15  to  17  hp., 
with  various  types  of 
propeller,  ran  an  11 -ton 
tug  6*2  miles  an  hour, 
and  a  32-ft.  raft  with  12 
passengers  "1  o  miles. 
The  purpose  of  the  ex- 
periments is  to  prove 
adaptability  of  the  nieth- 

0<1     to     the     weedy     and      Oie  of  the  AirpUne-Propeller  and  Engine  Units  Used  for  Driving  Various 

/-tirwl-orl    cfi-<>o.ii<^  Water  Craft  in  French  Experiments  :  The  Equipment  is  Made  Portable 

SanU-CnOkecl    streams    Ot  So  That  it  may  be  Transferred  to  Different  Boats  on  Trial 
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AMERICA  HAS  BIGGEST  AND  BEST  WIND  TUNNEL 


This  Is  the  Second  Ploor^ 
of  the  Experimental  Chamber 
Shown  in  the  Lower  Photo- 
uraph.  Sucked  through  the 
Honeycomb  Screen,  the  Air 
Streams  into  the  Chamber  as 
a  Smu 5th-Flowing  Cyhndcr, 
Seven  Feet  in  Diameter.  It 
Encounters  the  Experimental 
Model,  Prn<lucing  ElVccts 
Which  are  Measured  by  the 
Delicate  Aerodynamic 
Balance 


This  Tunnel  for  Wind  Tests  of 
Miniaiure  Airplanes  is  Believed  to 
Ue  the  Largest  and  Best  Desij;ned 
in  the  World.  Air  is  Sucked 
through  ihe  Horn.  Shaped  "Col- 
lector," Seen  beyond  the  Experi- 
mental Chamber,  through  the 
Chamber  Itself,  and  Finally 
thruu^h  the  Tunnel,  or  "  Difluser, 
in  the  Foreground.  The  Tunnel  is 
Suspended  by  Steel  Wires,  Permit- 
ling  Unhampered  Air  Circulation 
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FOR  TESTS  OF  MODEL  AIRPLANES  AND  AIRSHIPS 


Tbe  Aerodynamic  Balance  is  Mounted^ 
on  a  Stone  Base  on  the  First  Floor  of 
the  Experimental  Chamber.  The  Con. 
nection  between  the  Model  and  the 
Balance  is  Shown  in  the  Upper  Left. 
Hand  Comer  of  the  Opposite  Page 


^^^^^^^^^^^^^^ . 

in  I' 


Above  is  Shown  the  Horn-Shaped 
"Collector."  Which  Guides  the 
Wind  against  the  Model  in  (he 
Experimental  Chamber.  At  the 
Outer  Rim  the  Collector  Meait- 
ures  17  Feet  Across;  at  the 
Wall  ol  the  Chamber,  10  Feet 
Less.  The  Cross  Section  Is  a 
20-Sided  Polygon.  Constructed 
by  Placing  Together  Two  10- 
Sided  Polygons  and  Rotating 
One  Past  the  Other 


The  Staging  Supports  a  400-Horse. 
power  Motor.  Whii  h  is  Directly  Con- 
nected with  a  Threc-Bladc  Propeller. 
The  Speed  of  the  Motor  is  Controlled 
by  the  Operator  in  the  Chamber.  Who 
can  Thus  Speed  Up  the  Air  Current 
from  40  to  100  Miles  an  Hour.  The 
Last  Figure  Represents  the  Maximum 
Air  Speed  Yet  Obtained,  but  II  is 
Expected  That  the  Figure  will  Shortly 
be  Exceeded 
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STREET  OILING  SPEEDED 
BY  TWO-TIP  SPRAYER 

Fast  and  efficient  work  is  done  by  a 
two-tip  oil  sprayer  used  on  the  streets  of 


More  Surface  is  Covered  in  Less  Time  by  This  Two- 
Tip  Oil  Sprayer  Used  by  the  Street  Depart, 
ment  of  a  Western  City 


Oakland,  Calif.  Fastened  on  the  end  of 
the  feed  pipe,  which  is  swung  from  the 
rear  of  the  oil  wagon,  each  tip  has  a  reg- 
ulating valve,  opened  and  closed  by  a  rod 


extending  to  a  position  convenient  for 
the  operator  of  the  sprayer.  The  flow 
may  be  regulated  from  a  fine  spra>  lu  :i 
solid  stream.  The  oil  is  heated  before  it 
is  api)licd  to  the  street. 


LARGEST  TANK  SHIP  AFLOAT 
HANDLES  OIL  RAPIDLY 

A  mammoth  oil-tank  ship,  recently  de- 
livered to  a  transportation  company,  is 
said  to  be  the  largest  of  its  kind  afloat. 
The  ves.sel  has  a  dead  weight  of  18,00(i 
tons,  is  530  ft.  long,  and  has  a  beam  meas- 
urement of  68  ft.  5  in.  Five  boilers,  with 
a  working  pressure  of  220  lb.  per  square 
inch,  supply  steam  to  the  compound  tur- 
bines that  operate  the  propcllinfj  ma- 
chinery of  the  ship.  Oil  is  used  as  fuel. 
On  the  vessel  a  system  of  pipes,  four  and 
one-half  miles  long,  makes  it  possible  to 
load  or  discharge  separately  four  differeitt 
grades  of  oil  at  one  time. 


C  Resin  resulting  from  the  combination 
of  certain  naphthols  may  be  used  instead 
of  shellac  for  polishing  or  insulating,  ac- 
cording to  a  European  scientific  journal. 
When  the  resin  is  dissolved  in  benzol  or 
toluol,  and  ligroin  added,  it  is  possible 
to  remove  the  coloring  of  the  resin,  and 
leave  a  colorless  material  suitable  for  var- 
nish. 


LITTLE  FIRE  TRUCK  REDUCES  AIRPLANE  RISK 


If  there's  any  one  thing  that  tends  to  fill  an  added  swing  to  the  front  wheels  to  cn- 
the  airman  with  gloomy  foreboding,  like  able  it  to  turn  quickly  or  twist  through  a 
the  ambulance  which  haunts  the  large  crowded  field, 
flying  fieltls,  it  surely 
must  be  the  chemical  fire 
apparatus  which  bobs 
about  one  training  cen- 
ter. No  flier  will  deny 
its  value,  however,  in 
combating  fire  which 
constantly  menaces  bis 
airplane  in  the  hangar 
and  in  the  air.  The  little 
machine  carries,  in  ad- 
dition to  the  usual  com- 
plement of  extinguishers 
and  axes,  a  chemical 
tank,  holding  120  gal.  at 
a  pressure  of  150  lb.,  said 
to  be  enough  to  tear  the 
fabric  from  a  burning 
wing.    The  chassis  is  of 

special  construction,  too,  J-*"'^  *>«  Done  for  an  Airplane  in  Flames  a  Mile  above  the  Kartlt.  H 
K.o.U%»  oU^r«^»»^  **  *•  near,  or  on,  the  Ground.  However,  This  Lattle  Chemical  ApDaratua 

bemg  shortened  and  with      will  Save  It,  Unless  the  Flames  have  Gained  Too  Great  a  He.d^M? 
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RULES  FOR  TRANS-PACIFIC  AIR 
CONTEST  ANNOUNCED 

Additional  rules  to  govern  his  trans- 
Pacific  airplane  contest  have  been  an- 
nounced by  the  motion-picture  producer 
who  otTers  $5(J,(XK)  to  the  winner.  The 
contest  will  be  open  from  September, 
1919.  to  February,  1920,  and  to  licensed 
airmen  of  all  nationalities.  The  flight 
must  be  completed  within  12  days,  and 
may  be  made  in  either  direction.  If  fly- 
ing westward  the  airman  must  start  from 
\'enice,  Calif.,  and  land  on  the  mainland 
of  Australia,  on  the  Japanese  Islands,  or 
on  the  continent  of  Asia.  If  made  in 
the  opposite  direction,  the  flight  must  end 
on  the  mainland  of  the  United  States- 


COMBINE  SPEED  AND  SAFETY 

IN  ELECTRIC  SHEARS 

Electrically  driven  shears,  designed  to 
be  safe  as  well  as  fast,  are  among  the 
latest  devices  on  the  market.  The  upper 
blade  of  the  shears  is  actuated  by  an 
electric  motor  having  a  speed  of  9,000 
r.p.m.,  while  the  lower  blade  is  stationary. 
Connection  between  the  motor  and  blade 


While  These  Shears  Cut  with  Great  Speed,  the  Slight 
Oscillation  of  the  Moving  Blade  and  the  Dull 
Ends  of  Both  Blades  Make  Them  Safe 

is  by  a  link.  As  there  is  an  oscillation  of 
only  Vi«  in.  of  the  moving  blade,  there  is 
small  chance  for  injury  to  the  operator 
of  the  shears. 


FLOWER-LADEN  SHIP  SUNK 

AS  TRIBUTE  TO  DEAD 

As  part  of  memorial  services  for  un- 
known sailors  who  died  at  sea  in  the 
great  war  and  other  conflicts,  a  battle- 
ship of  the  monitor  type,  covered  with 
flowers,  was  sunk  a  short  distance  off 
shore  by  patriotic  organizations  of  an 
eastern  coast  city.  When  the  ship  wctit 
down  the  blooms  remained  floating  on 
the  surface  of  the  water,  a  tribute  to  the 
men  of  the  navy  whose  bodies  were 
buried  at  sea.  More  than  1,000  sailors 
took  part  in  the  ceremonies. 


MANY  VALUABLE  JEWELS 
COVER  LODGE  EMBLEM 

Designed  by  an  Indiana  jeweler  on  the 
occasion  of  a  lodge  convention  in  his 
city,  a  gorgeous  secret-order  emblem  con- 


Set  in  This  Beiewcled  Lodge  Emblem  Are  814 
Diamonds  and  18  Rubies.    The  Large  Stone 
in  the  Center  Weighs  6.08  Karats 

tains  926  jewels,  and  is  valued  at  $50,000. 
A  large  diamond  set  in  the  center  of  the 
piece,  which  represents  a  double  eagle 
carrying  a  sword,  weighs  5.02  karats, 
while  two  set  in  the  wings  weigh  four 
karats  each.  Twelve  rubies  are  set  in 
the  sword,  and  diamonds  cover  the  re- 
mainder of  the  emblem.  The  stones  are 
set  in  a  composition-metal  mounting. 


MODERN  BATHROOM  ADJUNCT  IS 

LUXURIOUS  SHOWER  STALL 

Since  the  shower  bath  is  no  longer  a 
clubhouse  specialty,  architects  are  making 

provisions   for  it     

even  in  the  less 
pretentious  homes 
and  apartments. 
An  arrangement 
which  adds  lux- 
ur>-  to  conven- 
ience consists  of 
a  stall  opening 
from  the  bath- 
room, with  a 
plate-glass  door 
and  t  Tl  c  walls. 
Three  sets  of 
s  h  o  w  e  r  sprays, 
w  i  t  h  valves  and 
fittings  of  nickel 
and  porcelain,  of- 
fer a  variety  of 
effects  and  an  in- 
viting appearance,  without  adding  greatly 
to  the  cost  of  installation. 
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LANTERN  ATTRACTS  MOTHS 
TO  DEATH  IN  TRAP 

Dcstroyiiiff  moths  by  taking  advantage 
of  their  natural  weakness  for  flying  about 


the  bottom  by  cross  braces.  The  wings 
arc  then  attached  and  the  pan  partially 
fillc<l  with  kerosene  and  water.  Moths 
flying  around  the  lantern  strike  the  wings 
and  fall  into  the  mixture  in  the  pan,  which 
kilh  them. 


Moths  Lured  to  This  Trap  by  Light,  Blunder  against 
the  Wings  on  the  Lantern  Frame  and  Fall  into 
the  Pan  of  Kicrosene  and  Water  Below 

bright  lights  is  accomplished  by  a  pat- 
ented trap  recently  placed  on  the  market. 
Its  essential  parts  are  a  shallow  galvan- 
izcd-iron  pan,  an  ordinary  tubular-frame 
lantern,  and  two  metal  wings  for  attach- 
ing to  the  sides  of  the  lantern  frame. 
The  trap  is  set  at  night  by  lighting  the 
lantern  and  placing  it  in  the  pan,  in  which 
it  is  supported  at  a  little  distance  above 


CHINA  EGG  TRAPS  SNAKE 

IN  CHICKEN  HOUSE 

Swallowing  a  china  nest  egg  was  the 
fatal  mistake  which  l)rought  to  a  close  the 
long  egg-stealing  career  of  a  black  snake. 
Found  in  a  henhouse  which  it  had  been 
jdundering,  the  reptije  was  vainly  trying 
to  squeeze  through  the  hole  by  which  it 
had  entered  the  building.  The  lump 
forme<l  in  the  scaly  body  by  the  nest  egg 
would  not  permit  the  exit,  and  the  snake 
was  killctl.  A  post-mortem  operation  was 
performed  to  remove  the  egg. 


UNBALANCED  ENGINES  USED 
TO  TAMP  CONCRETE  ROAD 

Ordinarily  a  two-cylinder  engine  run- 
ning out  (»f  h;ilancc  woubl  l)e  regarded  as 
the  IcM^t  useful  of  mechanisms.  Such  an 
arrangement,  however,  is  put  to  peculiarly 
ctTcciive  use  in  ro;id-making  operations 
nround  Atlanta,  <  la.  An  unbalanced 
motorcycle  motor  is  mounted  on  an  iron 
frame  with  a  heavy  roller  at  the  bottom. 
P»oards  arc  laid  upon  newly  poured  con- 
crete, and  when  the  frame  is  pushc<l  along 
over  them,  the  pounding  vibrations  of 
the  engine  tamp  the  concrete  rapidly  and 
uniformly,  .»;aving  much  manual  labor. 


One  of  the  Unbalanced-Engine  Tanaping  Machines  is  Seen  in  Operation  in  the  Clo««-Up  View  at  the  Top,  aad 
the  Large  Picture  Shows  How  the  Machines  are  Used  in  Battery  for  Building  Concrete  Roads 
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The  Workman  at  the  Left  it  CuttioK  Square  and  Hexagon  Holes  with  «  Drift,  in  the  Old  Way,  While  in 
the  Center  and  at  the  Right  the  New  Drill  and  Chuck  are  Seen  in  Operation  in  Lathe  and  Drill  Press 


CHUCK  AND  DRILLS  FOR  HOLES 
SQUARE  OR  HEXAGONAL 

Recent  improvements  in  tools  for  drill- 
ing square  and  hexagonal  holes  have  so 
simplified  the  process  that  such  equip- 
ment is  now  available  to  the  most  modest 
of  shops.  A  special  drill  with  five  cutting 
edpes  is  used  for  hexagonal  holes,  and  one 
with  three  edges  for  square  holes.  The 
drill  is  held  in  a  floating  chuck,  with  a 
standard  shank  for  use  in  lathe  or  drill 
press.  A  steel  guide,  with  a  hole  the  size 
and  shape  desired,  is  fastened  to  the  work, 
the  drill  following  the  edges  of  the  hole. 
The  outfit  is  particularly  useful  for  mak- 
ing socket  wrenches  and  similar  work, 
drilling  rapidly  and  accurately. 


simply  reversed,  and  then  a  brine  solution 
is  directed  upward  through  the  mineral 
until  the  sodium  has  been  restored  and 


SOFTEN  HARD  WATER  BY  AID 
OF  MINERAL  PRODUCT 

Hard  water,  as  is  generally  known,  is 
water  which  holds  in  solution  a  quantity 
of  sulphate  and  other  salts  of  lime,  taken 
up  during  its  contact  with  earth  and 
stone.  It  is  objectionable  on  many  counts. 
A  simple  but  eflfcctive  process  of  soften- 
ing it  has  been  evolved  from  the  discovery 
that  a  sodium-bearing  mineral,  found  in 
South  Dakota  and  belonging  to  the  zeolite 
group,  will  absorb  lime  in  exchange  for 
its  sodium.  In  practice  the  method  is 
applied  by  flowing  the  hard  water  down 
through  a  steel  tank  filled  with  the  por- 
ous mineral  in  granular  form,  resting  on 
a  layer  of  filter  gravel.  At  the  bottom  is 
a  concrete  lining  and  a  network  of  col- 
lecting pipes  for  the  softened  water. 
When  the  sodium  content  becomes  ex- 
hausted, in  time,  the  flow  of  water  is 

Popular  Mecha»tes  features  will  appear  in  mov 


Partial  Section  of  a  Water-Softening  Installation. 
Showing  the  Course  of  the  Water  through  the  Bed 
of  Mineral,  and  the  Brine  Tank  for  Restoring  Its 
Properties 

the  lime  washed  away.  The  equipment 
is  then  readv  to  resume  its  duties. 


CWhile  landing  at  Albany.  X.  Y.,  to  com- 
plete a  flight  from  Dallas.  Tex.,  a  govern- 
ment bombing  plane  recently  killed  two 
children,  injured  another,  and  wrecked 
itself  in  a  clump  of  trees. 
ing  pictures  issued  by  Paramount  Magazine 
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STRONGER  WALLS  POSSIBLE 
WITH  IMPROVED  BRICK 

More  substantial  walls  may  be  con- 
structed with  a  new  type  of  brick,  pat- 
ented not  so  long 
ago  by  a  retired 
contractor  of  the 
Southwest,  and 
k  n  o  \v  n  as  self- 
bonding  and  in- 
terlocking, the 
inventor  states. 
On  one  side  of 
each  brick  arc 
two  circular,  bev- 
el-edged bosses, 
while  on  the  reverse  side,  in  the  same 
relative  positions,  are  two  depressions, 
into  which  the  bosses  fit  exactly.  The 
brick  is  recommended  for  domes  or 
arches,  chimncvs.  and  hollow  walls. 


GOVERNMENT-BUILT  VESSELS 
SOLD  BY  SHIPPING  BOARD 

Ships  constructed  by  the  government 
to  counterbalance  submarine  sinkings 
during  the  war  are  being  sold  by  the 
Shipping  Board  to  private  operators.  At 
a  recent  sale,  seven  American  concerns 
purchased  19  steel  vessels  having  an  ag- 
gregate dead- weight  tonnage  of  128,472. 
.\  total  of  $27,821,120  was  paid  for  the 
ships,  which  ranged  in  weight  from  5.350 
to  9,600  tons  each.  Prices  paid  per  ton 
were  from  $210  to  $225.  Six  ships  were 
bought  by  one  company,  four  by  another, 
and  two  each  by  four  concerns.  One 
buyer  took  a  single  ship.  All  of  the  ves- 
sels will  fly  the  flag  of  the  United  States. 
The  Shipping  Board  has  disposed  of 
332.045  dead-weight  tons  of  ships  for  a 
total  of  $51,856,620  since  the  armistice 
was  signed. 


This  Picture  Shows  One  of  the  Concrete  Chutes  Used 
to  Fill  a  Mammoth  Arch  Form  in  Construct- 
ing a  Los  Angeles  Theater  Building 


MAMMOTH  CONCRETE  ARCH 
IN  COSTLY  THEATER 

Notable  not  only  as  one  of  the  most 
beautiful  and  expensive  structures  of  its 
kind  in  this  country-,  but  as  one  in  which 
for  the  first  time  a  concrete  arch,  such 
as  is  used  in  bridge  construction,  sup- 
ports the  balcony  of  a  theater,  a  12-story 
office  and  theater  building  recently  was 
completed  in  I.os  Angeles.  Calif.,  at  a 
cost  of  $l,0(K).0O0.  There  are  no  posts  in 
the  theater  because  of  the  arch,  for 
which  concrete  was  used  when  it 
was  found  impossible  to  obtain  steel. 
The  weight  of  the  span  is  9.(KK).000  lb. 
It  IS  12  ft.  wide  and  110  ft.  long,  and 
contains  180  steel  rods.  In  i)Ouring  con- 
crete into  the  forms  for  the  arch,  chutes 
made  of  steel  concrete  floor  forms,  over- 
lapping in  clapboard  fashion,  were  used. 
This  form  of  chute  is  said  to  be  original 
with  the  Los  .Angeles  builders.  Ex- 
tremely elaborate  are  the  decorations  of 
the  theater,  both  interior  and  exterior. 
Carved  wood  is  conspicuous  in  the  in- 
terior decoration  scheme.  .Another  fea- 
ture is  the  projection  room,  in  which  are 
placed  the  moving-picture  machines  and 
spotlights.  This  is  built  of  concrete,  and 
placed  so  as  not  to  obstruct  the  view  of 
any  person  sitting  back  of  it.  Steel  and 
asbestos  doors  to  this  room  lessen  the 
fire  clanger.  Steel  was  used  in  the  con- 
struction of  the  office  building. 

One  of  the  features  of  the  theater  is  a 
great  jeweled  dome,  so  placed  in  the 
ceiling  as  to  appear  to  be  suspended  in 
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How  the  Roof  of  the  Mil- 
lion-Dollar Theater  was 
Erected:  The  Lower 
Girder  of  This  Steel  Roof 
If  ember  la  108  Feet  Long. 
Cut  in  Half.  It  was  Laid 
on  Three  Half-Inch  Steel 
Cablet,  Strung  between 
Concrete  Pillars,  and  Then 
Joined  into  a  Solid  Piece. 
Afterwards  the  Upper  Parts 
of  the  Support  were  Fas- 
tened on  Top  of  the  Girder. 
Making  a  Construction 
Strong  Enough  to  Hold 
the  Roof 


To  the  Left  Is  Shown  the 
Fireproof  Projecting  Room. 
Built  in  the  Concrete  Arch 
Which  Forms  the  Theater 
Balcony.  Steel  and  Asbes- 
tos Doers  Protect  the  Audi- 
ence from  Fires  or  Explo* 
*i-^na  in  This  Room.  It  is 
Placed  So  That  It  does 
Not  Obstruct  the  View  of 
Those  Sitting  behind  It. 
The  Room  is  Ventilated  by 
a  Flue,  Which  Also  Serves 
to  Carry  Awav  the  Fumes 
WhichRcsult  fromHeating 
the  Film  in  the  Projecting 
Machine 


Fortn  into  Which  1.6S0,000  Pounds  of  Concrete  was  Poured  to  Make  the  Self-Supporting  Balcony  of  the 
Los  Angeles  Theater:  An  Idea  of  the  Amount  of  Steel  Used  for  Reinforclne  the  Great  Arch  can  be  Obtained 
by  Studying  tbc  laterior  ol  the  Form.    Completed,  the  Balcony  Weighed  9.000.000  Pounds.    So  Far  As  is 
Known,  This  Is  The  First  Use  of  a  Reinforced-Concretc  Arch  of  Such  Site  in  Building  Construction 

4W 
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Interior  of  Los  Angeles'  Million-Dollar  Theater  as  Seen  from  the  Stage:  There  Are  No  Pillart 
under  the  Balcony  to  Obstruct  the  View  of  Persons  Seated  on  the  Main  Floor.    In  the  Center 
of  the  Picture  may  be  Seen  the  Projecting  Room.    Visible  at  the  Top  Is  the  Gorgeout 
Jeweled  Dome,  Which  Appears  to  Those  Sitting  under  It  to  be  Suspended  in  the  Air 


A  Look  into  the  Lobby.  Probably  the  Decorations  Cost  was  Not  Considered  When  It  was  Decided  to 

in  This  Western   Playhouse  Are  More  Elaborate  Make  This  Theater  a  Place  of  Beauty.    The  Elabo 

Than  Anything  of  the  Kind  Ever  Before  Attempted.  rate  Carved-Wood  Decorations  Seen  Here  Adorn 
The  Chandelier  Shown  Here  Is  of  Carved  Wood  the  Wall  over  the  Doors  in  the  Lobby 
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One  of  the  Costliest  Theater  Entrances  Ever  Built, 
Photographed  in  Los  Angeles  a  Few  Days  Beiore 
the  New  Playhouse  was  Opened  to  the  Public  :  The 
Money  Value  Is  in  the  NeiKhborhood  of  flO.OOO,  and 
Doxcna  of  Artists  and  Workman  Labored  for  Two 
Years  to  Produce  This  Result 

the  air.  Hidden  lights,  pljiying  on  the 
dome,  produce  a  gorKcous  etTect.  Due 
to  the  careful  planning  of  the  architects, 
the  acoustics  are  nearly  perfect. 


The  Artistic  Stage  :  A  Noteworthy  Feature  of  This 
Beautiful  Theater  Is  the  Draped  Curtain  Which 
Covers  the  Moving-Picture  Screen.  The  Housinif 
of  the  Pipe  Organ  at  the  Right  Represents  an 
Enormous  Amount  of  Labor  and  Money 


AIR  SERVICE  ASKS  INVENTORS 

FOR  HELP  WITH  ITS  PROBLEMS 

[The  attention  of  American  inventors 
is  called  by  the  Air  Service  to  a  number 
of  problems  which  have  long  been 
studied  without  satisfactory  solution. 
The  ser\'ice  is  anxious,  first,  to  learn  of 
a  gasoline  tank  which  will  withstand  a 
volley  of  fifteen  30-calibcr  shots  fired 
from  30  yd.,  tracer,  incendiary,  se'rvice. 
and  armor-piercing  bullets  being  used. 
Fire  must  not  occur  in  10  consecutive 
tests.  A  better  portable  hangar  is 
wanted  for  field  service,  also;  preferably 
a  large  one  that  will  not  blow  dmvn  nor 
permit  water  to  accumulate  in  pools,  A 
single  engine-driven  generator  and  bat- 
tery is  wanted  to  furnish  power  for 
radio,  heating,  and  lighting:  and  for 
the  starter,  the  ignition,  and  the  motor- 
driven  camera.  The  idea  here  is  to 
eflfrct  a  saving  in  weight,  and  to  do  away 
with  the  parasitic  resistance  of  the 
various  wind-driven  generators  now  in 
use.  A  cranking  device,  to  be  mounted 
on  an  auto  truck  for  use  about  an  aero- 
drome, is  another  invention  wante<l. 


Even  in  the  Halls  Leading  to  the  Upper  Balconies 
the  Designer!!  of  the  Theater  Spared  Nothing  to 
Obtain  Unusual  and  Harmonious  Effects.  An  Ex- 
ample of  What  was  Accomplished  is  Shown  Above 


PoptUar  MtchoHia  ftaturn  will  appmir  in  moving  pictures  issued  by  Paramount  Magaxim  41 1 
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MODERN  STONECUTTER  SLICES 
-  GRANITE  LIKE  CHEESE 

The  ])rocess  of  dividiiijjf  the  roujjh 
blocks  of  quarried  stone  into  the  smaller 


Streams  of  Sand  and  Water  are  Fed  to  the  Smooth  Steel  Blades  as  They 
Move  Back  and  Forth  through  the  Great  Block  of  Stone.    The  Blades 
Thu8"Rub"  Their  Way  through  the  Hardest  Material  the  Quarry  Yields 

slahs  of  commerce  is  sometimes  called 
"sawiiifi;."  The  term  is  descriptive  in  only 
a  limited  sense,  however,  as  the  thin-steel 
cutting  blades  are  smooth  and  not  pro- 
vided with  teeth.  In  place  of  teeth,  sharp 
particles  of  sand  or  some  other  abrasive 
arc  fed  from  upper  reservoirs  to  the 
edtres  of  the  movincr  blades.  The  fjrocess 
is  thus  an  abrading  and  not  a  cutting 
one  as  might  be  eNpecutl. 


AMERICA'S  PEACE-TIME  NAVY 
NOW  IN  THREE  FLEETS 

America's  great  navy  has  been  divided 
into  three  parts.  Concentrations  of  hos- 
tile purpose  are  now 
over,  and  the  i)onderous 
games  of  war  are.  to  l)o 
played  oidy  in  the  spirit 
of  competitive  sports- 
ni:inshij).  The  encour- 
agement of  that  spirit 
was.  indeed,  a  major  con- 
sideration in  the  reor- 
ganization of  the  fleets, 
whose  great  divisions, 
naturally,  arc  the  .Atlan- 
tic and  Pacific.  Practi- 
cally equal  in  strength, 
each  of  these  fleets  has 
four  divisions  of  battle- 
ships, two  of  cruisers, 
eigliteen  of  destroyers, 
and  two  of  mine  layers; 
but  the  Atlantic  fleet  re- 
tains three  divisions  of 
submarines,  while  the 
Pacific  gets  two.  The 
third  fleet,  the  Asiatic,  is 
composed  of  such  ships 
as  are  needed  to  preserve 
American  interests  in 
that  quarter.  In  emer- 
gency, it  is  estimated 
that  the  two  main  fleets 
could  be  combined,  ready 
for  hostilities,  within  two 
weeks,  while  at  leasr 
once  a  year  they  will  meet  as  rivals  in 
endurance  and  engineering  tests,  and  in 
the    greatest    sham-battle  engagements 


ever  staged  on  the  high  seas. 


MILK  DRINKING  IN  FACTORY 

BRINGS  GOOD  RESULTS 

Milk  drinking  has  increased  the  effi- 
ciency and  improved  the  morale  of  cm- 
plnycs  in  an  Illinois  factory  to  such  an 
extent  that  milk  venders  arc  allowed  to 
go  through  the  plant  twice  daily  to  sell 
to  the  workers,  many  of  whom  buy  a  pint 
at  each  visit.  I'ood  specialists  recommend 
milk  as  a  refreshing  and  nourishing  liquid 
food,  and  efforts  are  being  made  to  pop- 
id  arize  its  use. 


WASTE  COAL-MINE  SILT  NOW 
WORKED  FOR  FUEL 

Coal  mining  brings  to  the  surface  a 
number  of  materials  besides  coal.  The 
process  of  putting  the  combustible  min- 
eral in  shape  for  luarkct  separates  from 
it  a  great  quantity  of.  sand.  mu<l,  an<l 
slate.  This  silt  is  either  carted  away  or 
accumulates  about  the  mines  in  huge  i)iles 
of  waste.  P»ut  many  a  waste  pile  has 
been  made  to  pay  a  profit,  and  the 
searching  eye  of  war  conservation  soon 
discovered  particles  of  good  coal  glis- 
tening in  the  hills  of  silt.  At  some  of 
the  mines  in  Pennsylvania,  breaker  plants 
have  been  erected  whose  sole  duty  is  to 
reduce  the  acres  of  dump  heaps  as  fast 
as  carloads  of  the  material  can  be  brought 
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A  Million  Tons  of  Silt  Occupied  This  Broad  Expanse  Until  Recently,  but  Now  It  is  being  Worked  Over 
for  the  Pine  Coal  It  Contains.    The  Sniall  Picture  Shows  a  Silting  Plant  in 


Operation,  Separating  the  Earth  and  Slate  from  the  Coal 

BEET  SUGAR  BY-PRODUCTS 
FATTEN  BEEF  CATTLE 


to  them.  Jiggers  wash  away  the  earthy 
part,  and  what  remains,  like  gold  dust  in 
the  miner's  pan,  is  a  fine  coal  that  finds 
a  ready  market  in  these  days  of  fuel 
demand.  Some  o^  the  mine  companies 
have  carried  the  cleaning-up  process  so 
far  that  the  children  of  their  employes 
now  r^mp  over  playgrounds  where  mil- 
lion-ton silt  deposits  formerly  rested  un- 
disturbed. 


BOLSHEVIST  PAY-ROLL  PLAN 
FAILS  IN  THEATER 

Of  the  many  queer  tales  that  have  come 
out  of  chaotic  Russia  since  the  over- 
throw of  the  czar,  perhaps  none  shows 
more  clearly  how  unsatisfactory  aj)i)lied 
bolshevism  has  proved  than  the  story  of 
the  Moscow  opera  house  where  the  rad- 
ical principles  were  put  to  test.  The 
soviet  government  appropriated  $10().()(H) 
for  the  theater,  with  the  provision  that 
equal  salaries  be  paid  to  all  persons  con- 
nected with  it.  A  leading  tenor  pro- 
tested against  receiving  the  same  pay  as 
a  stage  hand,  and  declared  that  he  would 
rather  sell  programs  than  sing,  if  the 
wages  were  the  same  in  each  case.  Not 
until  the  bolshevist  pay-roll  system  had 
been  abandoned  did  the  tenor  return  to 
the  stage,  and  no  attempt  has  been  made 
since  to  experiment  along  that  line. 


Until  it  was  discovered  by  California 
sugar-beet  growers  that  beet  tops  and 
])ulp  arc  ideal  food  for  beef  cattle,  these 
by-products  of  supar  refineries  were  al- 
lowed to  go  to  waste.  Now  the  grow- 
ers not  only  produce  beets,  but  they  raise 
cattle  as  well.  \ arrow-gauge  railroads 
run  from  the  sugar  plants  to  the  feed- 
ing pens,  and  the  lops  and  pulp  are 
hauled  to  the  animals  in  dump  cars,  from 


Great  Herds  of  Beef  Cattle  are  Fattened  for  Market 
on  Su^ar-Beet  Tops  and  Pulp,  Refinery  By.Products, 
in  California.  The  Provender  is  Hauled  to  the  Feed- 
ing Pens  in  Dump  Cars  Running  on  Narrow-Gauge 
Railroads  - 

which  they  are  transferred  to  feeding 
racks  on  both  sides  of  the  tracks. 
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RECORDS  OF  TEN  FURNACES 
KEPT  BY  ONE  PYROMETER 

An  automatic  pyrometer  may  now  be 
had  which  records  continuously  the  tem- 
peratures of  10  furnaces.  Each  of  the  10 


This  Multiple  Registering  Pyrometer  will  Keep  a  Continuous  Record  of  the 
Temperatures  in  10  Furnaces.    At  the  Right  is  Shown  the  Clockwork 
Make-and- Break  Mechanism,  with  Needle  for  Indenting  Chart 

thermocouples  is  switched  on  once  every 
10  miiuKcs  for  a  period  nf  one  minute. 
During  this  period  a  stylus  prints  in  red 
ink  three  readings  on  the  green  chart, 
these  readings  serving  to  indicate  whether 
the  temperature  in  question  is  rising  or 
falling.  At  the  expiration  of  this  pe- 
riod the  chart  is  slightly  advanced,  the 
next  thermocouple  switched  in,  and 
three  more  readings  made.  Thus  10 
minutes  elapse  between  two  consecutive 
readings  on  any  given  furnace.  If  less 
than  10  furnaces  are  employed,  however, 
the  interval  may  be  reduced  by  proper 
arrangement  of  the  plugs  on  the  switch- 
l)oar(l.  If  only  one  furnace  is  plugged  in, 
the  readings  are  continuous  with  20-sec- 
ond  intervals. 


AERIAL  TOURISTS  TO  JOURNEY 
IN  SQUADRON  FORMATION 

The  Aerial  League  of  America  will 
this  summer  begin  its  "i)ioneer  airplane 
tours,"  which  resemble  in  purpose  an(l 
pl:in  the  famous  {gul- 
den automobile  tours  of 
the  past.  The  league 
hopes  to  iniere>t  the 
general  public  in  this 
way,  and  to  help  the 
government  dispose  of 
surjjlus  military  and 
naval  airplanes  and 
equipment.  Plans  and 
itineraries  have  already 
been  conj[)lcted  for  four 
types  of  tours.  The  one- 
day  tour  will  interest  air- 
men who  can  spare  only 
one  day  a  week.  The 
week-end  tour  will  con- 
sume two  or  three  days. 
The  vacation- week  tour 
will  last  a  week,  while 
the  last  class  will 
include  tours  lasting  10 
days  to  two  weeks.  The 
aerial  tourists  will  travel 
in  squadron  formation,  each  group  under 
a  single  commander.  They  will  cover 
an  average  of  only  250  miles  each  day, 
affording  plenty  of  time  for  tennis,  golf, 
or  other  diversions,  at  the  scheduled 
stops.  Mechanics  meanwhile  will  fill 
emptied  tanks  and  make  necessary  repairs. 


SEAPORT  FOR  SWITZERLAND 
PROPOSED  BY  ITALIAN 

.\  seaport  for  Switzerland  in  the  Venice 
Lagoon,  near  Chioggia,  Italy,  has  been 
l)ioposed  by  the  Italian  chief  inspector  of 
I)ublic  works.  An  excellent  harbor  al- 
ready exists  at  the  location,  and  if  ware- 
houses, railroa<ls.  and  docks  were  built. 
.'IP.  outlet  to  the  Adriatic  .Sea  would  be 
provided  for  the  inland  rcpuf)lic.  It  is 
estimated  that  all  necessary  improvements 
could  be  completed  within  a  year. 


PORTABLE  THERAPEUTIC  OVEN 

IS  QUICK  CURE  FOR  ILLS 

Mysterious  though  the  term  may  sound, 
"thermothcrapy"  means  merely  the  treat- 
ment   of  human 
ills  by  heat;  and 
very  efficacious 
the    method  has 
proven  for 
sprains,  wounds 
and  rheumatic  ail- 
ments.   A  college 
director    of  ath- 
letics has  devised 

a  portable  thera-  -_ 

peutic    oven  in 

compact  form,  equipped  with  electric 
lamps  for  the  heat,  and  a  spray  for  medi- 
cated lotions.  The  whole  oven  is  set  over 
the  affected  part  and  the  liniment  ?:praycd 
by  compressed  air  from  a  small  pump, 
while  the  glowing  lamps  bake  out  the  suf- 
ferer's pains. 
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FLOOR  ADDED  TO  BUILDING 
WHEN  ROOF  IS  RAISED 

Another  floor  was  added  to  a  10-story 
brick  building  in  an  Ohio  city  recently 
by  raising  the  roof  of  the  structure  and 

inserting      material  to   

support  it  at  this  greater  ' 
height.  Above  the  tenth 
floor  of  the  building, 
which  is  45  ft.  wide  and 
100  ft.  long,  formerly 
was  a  low-ceilinged  at- 
tic, lighted  by  small 
windows.  When  it  was 
decided  to  make  this  at- 
tic a  regulation  floor, 
the  walls  were  split  on 
a  line  with  the  tops  of 
the  windows,  and  all 
above  that  was  lifted  by 
jacks.  Thirty  -  five  of 
these  were  used,  oper- 
ated simultaneously  by 
as  many  men.  It  re- 
quired a  day  and  a  half 
to  raise  the  roof  4  ft.  As 
the  roof  rose,  steel  build- 
ing material  was  put  in. 
inch  by  inch,  and  the 
brick  walls  were  built  in 
soon  afterward.  Special 
sliding  joints  allf)vvcd 
water  and  steam  pipes  to 


extend  with  the  elevation  of  the  upper 
part  of  the  structure.  The  tenants  or  the 
building  were  not  disturbed  by  the  work, 
even  those  on  the  tenth  floor  going  about 
their  tasks  as  usual  while  the  jacks  were 
being  turned.    The  new  floor  is  now  in  use. 


A  10-Story  wat  Made  an  11-Story  Structure  by  Raising  the  Roof  and 
Putting  in  Material  to  Support  It  at  the  Higher  Level.  Thirty- 
"  "      the ~  "  " 


Five  Jacks  Did  t>ie  Work  in  a  Day  and  a  Half 


NATURE  VENTILATES  MINE  WITH  SINGLE  SHAFT 


Nature,  with  only  a  little  guidance  by 
man.  ventilates  a  small  Nevada  mine  as 

efficiently  as  complicated   

power,  machines  furnish 
fresh  air  to  the  larger 
mines,  and  at  no  cost 
since  the  installation  of 
the  simple  apparatus. 
This  mine  has  a  single 
shaft,  which  of  course 
does  not  favor  the  cir- 
culation of  air.  An  air 
duct  of  boards,  extending 
from  the  mouth  of  the 
shaft  to  the  bottom  of 
the  mine,  was  put  in  by 
the  owner,  who  then  at- 
tached to  this  a  piece  of 
canvas,  shaped  like  half 
of  a  funnel.  The  open 
side  of  the  canvas  is  kept 
turned  windward,  catch- 
ing and  directing  air  cur- 
rents into  the  duct,  which 


carries  the  breeze  to  the  bottom  of  the 
mine.    The  cost  was  insignificant. 


The  Canvas  Half  Funnel,  Installed  at  a  Nevada  Mine.  Catches  the  Winds 
and  a  Wooden  Du<:t  Carries  the  Air  to  the  Bottom  of  the  Shaft 
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RAILROAD  RUNS  TRAILER  CAR 
FOR  SPORTSMEN'S  BENEFIT 

A  trailer  car.  designed  and  run  espe- 
cially for  the  accommodation  and  con- 
venience of  sportsmen,  is  a  pecnliar  fea- 


Trailer  Car  for  Sportsmen,  an  Odd  Feature  of  an  Oregon  Railway  Line: 
The  Car  is  Sidetracked  and  Used  as  a  Sleeping  Tent  bv  Hunting  and 
Fishing  Patrons  of  the  Road,  Who,  by  Dropping  the  Side  Curtains,  are 

Protected  Even  from  Storm 

ture  of  railroad  operation  in  the  valley 
of  the  Hood  River,  northwestern  Oregon. 
The  car  is  sidetracke<l  in  the  woods  and 
used  as  a  camp  by  parties  of  hunters  and 
fishermen  visiting  the  upper  valley,  in  the 
vicinity  of  Mt.  Hood,  thus  eliminating 
the  tent  problem  and  providing  excellent 
sleeping  quarters.  Being  lightly  con- 
structed, it  atlds  little  to  the  haul,  yet  its 
curtained  sides  afford  ample  protection  to 
its  patrons,  who  would  scorn  luxury. 


CAMP  GRANT  SITE  BOUGHT 
BY  WAR  DEPARTMENT 

I'our  thousand  acres  of  land  in  W  in- 
nebago  County,  III.,  on  which  stanti  the 
buildings  of  Camp  (irajit.  one  of  the 
larger  national  army 
cantonments,  have  been 
purchased  by  the  War 
Ucpartmcnt  to  be  u>ed 
as  a  permanent  military 
reservation.  A  total  of 
$,SO().0(K)  was  paid  for  the 
tract,  the  price  per  acre 
ranging  from  $150  to 
$350.  When  the  Cnited 
States  entered  the  war. 
the  land  was  leased 
from  the  owners,  and  the 
decision  to  purchase  it 
was  not  reachetl  uiitil 
the  mobilization  center 
was  designated  as  one  of 
14  such  camps  to  con- 
tinue indefinitely  as  army 
posts.  Most  of  the  land 
was  bought  at  a  price  set  by  agreement 
between  the  owners  and  representatives 
of  the  War  Department,  but  in  a  few 
instances  condemnation  proceedings  were 
necessary  before  the  land  could  be  traiiN- 
ferred  to  the  government. 


CThe  government  realized  only  12  per 
cent  of  its  original  expendit  ure  in  the  re- 
cent sale  of  2,716  biplanes  and  4.608  air- 
plane motors  to  a  private  corporation. 


C}.->iiMnr,  iiMM*w00O  «  ukOtMOM 

TRANSATLANTIC  FLIGHT  ENDS  IN  IRISH  BOG 
'T^HIS  is  the  tranitatlantic  Vickers-Vimy  bomber  exactly  as  it  nosed  into  the  spongy  bog  at  Clifden.  on  the 
'''  completion  of  its  1,950  mile  flight  from  Newfoundland.  The  coniiition  of  the  plane  explains  why  Alcock 
and  Brown  did  not  continue  the  flight  to  London,  as  planned.  Captain  Alcock  is  said  to  have  admitted  that  he 
chose  for  a  landing  field  "the  softest  spot  in  Ireland."  The  plane  was  later  dismantled  after  identification  of 
the  seals  by  officials  of  the  supervising  aero  club. 
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To  What  Extent  Sewing 
Machines  have  been  Im- 
proved Since  the  First  One 
was  Made  can  be  Judged  by 
i^ooking  at  the  Picture  on 
t'le  Right.  ThiB  Crank- 
Operated  Mechanism  wae 
Looked  Upon  As  a  Marvel- 
ous Invention  When  It 
Made  Its  Initial  Bow 


Prom  the  Crude  Machine  Shown  Above  Grew  an  Oflice 
Device  without  Which  Modern  Business  would  be  Lest. 
It  Resembles  a  Toy  Piano,  but  Is  an  Early-Model  Typewriter 


Some  of  the  Features  of  Modern  Locomotives  can  be  Seen  in  the  Model  of  a  Pioneer  Railroad  Engine  Illus- 
trated Above,  but  the  Pioneer  Probably  Had  Little  Speed  or  Endurance.    Eli  Whitney's 
First  Cotton  Gin,  at  the  Right,  Is  Not  an  Impressive-Looking  Machine 


MODELS  SHOW  PROGRESS 
MADE  IN  MECHANICS 

People  of  today,  viewing  prototypes  of 
machines  in  common  use  in  everyday 
modern  life,  found  themselves  puzzled 
when  they  attempted  to  identity  first  and 
early  models  in  a  recent  exhibition  at 
Washington,  D.  C.  One  of  the  most 
puzzlinj^  of  these  models  was  that  of  one 
of  the  early  typewriters,  which  resembles 
a  child's  piano  more  than  a  writing  ma- 
chine. It  has  hut  11  keys.  Other  models 
shown  included  Eli  Whitney's  original 
conception  of  his  famous  cotton  gin,  an 
early  type  of  the  Baldwin  locomotive, 
and  one  of  the  first  sewing  machines  pat- 
ented in  this  country. 


CLAMP  FOR  BALL  RACES 
IS  NEW  GARAGE  TOOL 

Well-equipped  garages  are  often  called 
upon  to  handle  such  small  and  accurately 

finished  parts  as 
the  liall  races  of 
generator  and 
motor  bearings. 
A  new  puller 
clam  p  designed 
for  this  work,  used 
in  connection  with 
press,  consists  of 
side  brackets  sup- 
pair  of  .spring- 
with    notches  of 


porting 
steel  plates, 


CLife  preservers  of  stamped  copper  arc 
said  to  he  more  buoyant  and  much  more 
durable  than  the  conventional  cork  and 
canvas  form. 

Popular  Mtchanici  features  will  appear  in  moving  pictures  issued  by  Paramount  Magazine 


graded  sizes  in  their  adjacent  edges.  Ad- 
justing thumbscrews  in  the  brackets  adapt 
the  clamp  to  work  of  varied  dimensions, 
the  notched  plates  locking  securely  into 
the  ball-race  groove.  The  clamp  is  made 
in  two  sizes,  with  9  or  ir)-in.  plates. 
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WING  FENCES  PROTECT  POWER 

.  HOUSE  FROM  ROCK  SLIDES 

A  power  house  in  the  canon  of  the 
Tuolumne    River,   California,   was  con- 


The  Wing  Fences  Seen  against  the  Side  of  the  Caiion 

are  Built  of  Heavy  Timber.  Their  Purpose  being  to 
Protect  the  Power  House  from  Slides  of  Rock  and 
Rolling  Bowlders 


stantly  menaced  by  rock  slides,  loosened 
by  operations  at  the  top.  and  finally  a  tool 
shed  was  practically  demolished  by  a  roll- 
ing bowlder.  To  protect  the  plant,  wing 
fences  of  heavy  timber  have  been  built 
along  the  line  of  the  penstock  up  the  steep 
cafion  wall,  forming  \'-shapcd  guards  cal- 
culated to  divert  any  incipient  avalanches 
harmlessly  to  one  side.  The  fences  are 
made  of  rough  logs,  fastened  with  old 
cable,  and  supported  by  stout  posts. 


PRIZE  OFFERED  FOR  ESSAY 

ON  FOREIGN  RELATIONS 

Plans,  for  controlling  the  foreign  rela- 
tions of  the  Unitctl  States,  with  special 
attention  to  the  rights,  duties,  and  respon- 
sibilities of  the  president,  congress,  and 
the  bench,  will  be  outlined  in  essays  to 
be  submitted  to  the  American  Philosoph- 
ical Society,  Philadelphia,  lor  a  prize  of 
$2,000  in  gold.  Under  the  rules  of  the 
contest  the  essays  are  to  be  less  than 
1,000  words  in  length,  but  may  be  writ- 


ten in  any  language,  provided  they  are 
accompanied  by  English  translations.  Es- 
sayists will  identify  their  work  by  pen 
names  or  mottoes,  their  proper  names  to 
be  sent  in  sealed  envelopes  which  will 
not  be  opened  until  the  judges  of  the 
contest,  five  in  number,  have  chosen  the 
winning  essay.  Contestants  may  submit 
essays  at  any  time  before  the  end  of  1920. 
The  award  will  be  made  from  the  Henry 
M.  Phillips  Prize  Fund,  presented  to  the 
society  by  a  Philadel|)hia  woman  in  honor 
of  the  memory  of  her  brother. 


BIG  ROTARY  DREDGE  CUTTER 
REPAIRED  BY  WELDING 

After  long  service  in  chewing  up  the 
bottom  of  the  Columbia  River,  to  facili- 
tate dredging  operations,  the  massive 
blades  of  a  2'  j-ton  revolving  dredge  cut- 
ter were  found  recently  to  be  practically 
worn  through.  The  unwieldy  cutter  was 
operated  upon,  and  a  26-in.  section  cut 
from  one  blade.  A  new  steel  blade.  11  in. 
wide  and  J'-j  in.  thick  at  the  back  edge, 
was  then  welded  in  place  by  the  thermit 
process.  The  first  finished,  the  second 
blade  was  repaired  in  the  same  way,  and 
so  on  arountl  the  circle  of  six.  In  this 
work  1.120  lb.  of  steel  was  used,  and 
something  less  than  800  lb.  of  thermit. 


Dredge  Cutter  Head  Repaired,  by  Thermit  Welding, 
with  Six  New  Blades.  Each  86  Inches  Long, 
11  Inches  Wide,  and  S>^  Inches  Thick 
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The  Machine  for  Testing  Airplane  Wing  Ribi  Distributes  the  Stresses  Exactly  as  the  Rib  Receives  Them  in 
Flight,  by  an  Arrangement  of  Levers  Somewhat  Reminiscent  of  the  Evener  on  a  Horse-Drawn  Vehicle 


A  WOOD  THAT  IS  STRONGER  THAN  STEEL 


How  Waterproof  Plywood,  Discovered  by  Yankee  Experts,  Revolutionized 
Airplane  Construction,  and  How  It  will  Enter  into  Post -War  Industry 

By  E.  T.  BRONSDON 


♦'CKE  this  toothpick?" 

*^  The  Forest  Products  Laboratory 
expert  who  was  starting  to  detnonstraie 
plywood  to  mc  extracted  a  small  polished 
wooden  sliver  from  one  of  his  vest  pockets. 

''Now,  you 
wouldn't  believe 
that  in  one  way, 
weight  for  weight 
considered,  this  is 
stronger  than  a 
steel  bar,  would 
you  ?" 

I  admitted  that 
it  sounded  improl)- 
able. 

He  did  not 
bother  to  argue. 
Adjusting  a  fine 
baUnce  scale,  he 
placed  the  tooth- 
pick on  one  of  the 
pans,  and  brought 
the  arms  to  hori- 
zontal by  laying  a 
3-i  n  .  length  of 
light  steel  wire  on 
the  other  pan. 
The  weights  were 
equal,  and  the 
lengths    the  same. 

Then  in  a  small 
testing  machine  he 
tension  to  the  steel 


course,  runnmg 
lb.    the  toothpick 


The  Panel  of  Plyvirood  being  Tested  in  the  Machine 
Bends,  of  Course,  but  It  must  Not  Break  under  the 
Maximum  Stress,  Which  Is  a  Great  Deal  Higher  than 
It  would  Ever  be  Called  Upon  to  Carry  in  Practice 


proceeded  to  apply 
wire.  At  29  lb.  the 
steel  gave  way.  Then  he  fixed  the  tooth- 
pick in  place,  taking  care  not  to  crush 
the  wood  fibers.  The  increasing  tension 
tended  to  pull  the  toothpick  apart  in  the 


middle — the    grain,  of 
lengthwise.     At  74 
failed. 

He  looked  disappointed,  and  imme- 
diately  offered  excuses.    The  toothpick 

should  have  with- 
stood  100  lb.  or 
more,  but  evident- 
ly the  testing  ma- 
chine had  harmed 
its  resistance.  Also, 
a  sliver  of  yellow 
poplar,  Sitka 
spruce,  or  Douglas 
fir  would  do  better 
than  white 
pine.  .  .  . 

I  was  willing  to 
take  his  word  for  it 
now,  however.  He 
went  on  to  tell  me 
how  the  denser 
woods  all  could 
beat  steel  in  this 
test  by  from  300  to 
600  per  cent,  l)ut 
that  when  tested 
across  the  grain, 
the  best  of  wood 
showed  only  from 
one-fourth  to  one- 
half  the  strength 
"That's  why  plywood  was  in- 
he  commented. 


of  steel 
vented." 

Plywood  essentially  is  a  piece  of  wood 
of  any  variety,  cut  by  a  machine  into  thin 
panels,  and  glued  together  again  in  such 
manner  that  the  grain  of  one  panel  runs 


Popular  Mechanics  features  will  appear  in  moving  pictures  issued  by  Paramount  Manatine 
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at  right  angles  to  the  grain  of  the  two 
adjacent  panels.  In  order  to  understand 
this  perfectly,  let  us  suppose  that  a  1-in. 
square  of 
Georgia  pine, 
l-j  in,  thick,  be 
cut  into  four 
1-in.  panels 
each  Vs  in.  in 
thickness.  Let 
us  place  the 
first  on  the 
table  before  us 
so  that  the 
grain  runs 
north  and 
south.  On  top 
of  this  let  us 
glue  the  second 
panel,  the  grain 
running  cast 
and  west.  'I'hc 
third  follows, 
grain  north 
and  south, 
while  the 
fourth  is  east  and 
plctcd  article  is  a 
wood  panel,  the 


Various  Forma  of  Airplane  Wing  Ribs  have  been  Con- 
Btructed  of  Plywood,  with  Constant  Improvement.  All  of 
Them  Are  Stronger  Than  Steel,  the  One  Braced  with 
Wire  Supporting  254  Pounds  and  Weighing  Only  6.3  Ounces 


more  than  two  of  the  three  planes. 
What  the  development  of  plywood  has 
meant  to  airplane  construction  is  well 

illust  rated 
by  the  instance 
of  the  De  Havi- 
land-4.  Before 
plywood,  the 
best  airplane 
wing   rib  devel- 
oped weighed 
7.95    oz.,  and 
was    capable  of 
sustaining 
a   load   of  onlv 
91  lb.    The  first 
plywood  wing 
rib   made   b  y 
the  Forest 
Products 
La  boratory 
w  e  i  g  li  e  d  6.^3 
oz..   and   s  u  s  - 
tained    a  load 
of  109  lb.  Since 
then,  although 
a  wire-strengthened  rib  was  invented  by 
these  experts  capable  of  sustaining  254 
lb.  with  a  total  weight  of  6.30  oz..  the 
plywood  rib  has  improved  still  further. 
The  rib  last  used  on  the  De  Ilaviland 
weighed  5.12  oz.,  and  could  carry  274  lb,; 
this  was  a  clear  "edge"  for  plywood  of 
steel  affords,  though  it  is  rarely  ncces-     32.75  per  cent  in  strength  per  ounce  of 
sary  to  go  so  far.    Ordinarily  wood  used    weight.  Only  an  airman,  trusting  his  life 

continually  to  the  wings 
of  his  cloud  steed,  can 
appreciate  fully  what 
one-third  more  strength 
for  the  same  weight 
means  to  him. 

It  would  be  of  interest 
only  to  an  aviation  fan 
to  detail  all  the  places 
in  an  airplane  where 
plywood  now  is  used. 
Suffice  it  to  say,  that  in 
the  best  machines,  now 
practically  every  part  of 
the  fuselage  subject  to 
strain,  and  several  other 
parts,  are  made  from 
plywood.  So  admirably 
has  this  construction 
material  proved,  that 
forest  -  products  experts 
have  started  extensive 
experiments  on  the 
wings  themselves,  of 
which  it  just  now  is  permissible  to  speak. 

Heretofore  varnished  linen   has  been 
practically  the  only  material  with  which 


west  again.  The  corn- 
small  section  of  a  ply- 
strength  of  which,  in 
two  planes,  greatly  exceeds  that  of  steel. 
With  some  woods,  by  combining  cuts,  it 
is  even  possible  to  secure  greater  resist- 
ance to  stress  in  all  three  planes  than 


The  Veneer  Cores  for  the  Plywood  are  Passed  between  Two  Heavy  Rollers, 
the  Lower  of  Which  Revolves  in  a  Bath  of  Special  Glue 

in  construction,  as  for  airplane  wing  ribs, 
engine  bearers,  and  the  like,  is  not  re- 
quired to  withstand  severe  stresses  in 
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wings  have  been  covered.  At  the  lahora-  water  for  eight  hours.  At  the  expiration 
tory,  however,  a  process  was  invented  of  this  time  none  of  the  pieces  showed 
Jate  in  1918  or  making  plywood 
so  thin  as  lo  he  .suited  for  the 
same  purpose. 

In  doing  this,  the  panels  arc 
cut  .01  in,  in  thickness,  in  squares 
of  3-ft.  length.  Under  any  proc- 
ess of  gluing  used  up  lo  l')18,  it 
was  impossible  to  make  sheets  of 
this  thickness  stick  together 
without  disintegrating.  The  glue 
soaked  through,  causing  warping 
and  other  troubles.  The  new 
gluing  means  consists  in  coating 
thin  sheets  of  tissue  paper  with 
blood  glue,  letting  it  dry,  and 
then  applying  the  plywood  panels 
to  each  side  in  a  steam-heated 
press.  The  resultant  material, 
In*  in.  thick,  is  surprisingly 
strong. 

This  extremely  thin  plywood 
actually  was  tested  on  airplane 
wings  built  especially  for  the 
purpose.  Though  with  its  first 
development  it  did  not  seem  suf- 
ficiently superior  to  linen  to 
cause  an  immediate  displacement 
of  the  latter,  it  nevertheless 
gives  between  six  and  eight  per 
cent  added  lifting  power  for  the 
reason  that  the  'flap"  of  the 
cloth  is  eliminated  entirely. 
Weight  for  weight,  its  strength  is  ap- 
proximately the  same;  in  the  future  it  is 
quite  likely  that  all  wings  may  be  cov- 
ered with  this  material. 

W  hen  jilywood  was  first  thought  of  in 
connection  with  airplanes,  an  api)arently 
iiisurmonntalile  difiiculty  presented  itself. 
A  machine  that  had  to  be  out  in  all 
weathers  and  spend  much  of  its  time  in 
<lense  fog  and  in  thick  clouds — often  ap- 
proaching l(H)-per-cent  humidity  for  long 
periods — must  not  be  held  together  in 
any  way  by  glue  that  water  could  dis- 
solve. Though  several  so-called  "watcr- 
])roof"  g'ues  were  on  the  market,  not  one 
of  them  showed  satisfactory  strength 
when  subjected  to  wetting.  Also,  these 
glues  were  secret  preparations,  for  which 
the  government  would  have  to  pay  a  high 
premium. 

The  laboratory  experts.  however, 
l»u<ied  themselves  with  the  problem  and 
cvfdvccl  two  new  glues,  one  made  from 
the  blood  of  animals  and  one  derived 
from  casein — obtained  from  milk.  Panels 
were  glued  together  with  these  and 
tested. 

The  plywood  test  pieces  were  boiled  in 


Only  Test  Blocks  of  Plywood  are  Finished  in  This  Machine,  the 
Glue  beine  Dried  under  Pressure  of  the  Screws 

any  separation  of  the  plies.  Soaking  in 
cold  water  for  10  days  gave  the  same  re- 
sult. 

The  blocks  were  tested  in  a  shearing 
machine,  which  applied  force  in  such  a 
manner  as  to  push  one  ply  from  another. 
In  this  test  a  pressure  of  from  250  to 
"00  lb.  to  the  square  inch  of  glue  surface 
was  required  to  separate  the  layers,  so 
strong  were  the  new  glues,  and  even  then 
it  was.  in  most  cases,  not  the  glue,  but 
the  woo<l  fibers  themselves,  that  gave  way. 
After  boiling  the  test  pieces  for  eight 
hours,  the  average  pressure  exerted 
amounted  to  ISO  lb.,  and  after  soaking 
them  for  10  days  the  plies  defied  pressure 
up  to  200  lb.  Since  the  si)ecifications  for 
airplane  plywood  demanded  only  that  the 
material  exhibit  a  strength  sulVicient  to 
withstand  a  pressure  of  150  lb.  to  the 
square  inch  when  dry,  the  new  glues  were 
accepted  with  acclaim.  Also,  as  an  added 
feature,  it  was  demonstrated  that,  after 
drying  again,  the  blood  glue  regained  all 
but  six  per  cent  of  its  original  strength, 
while  the  casein  glue  lost  only  IS  per 
cent  in  the  tests,  which,  of  cfiurse,  were 
much  more  severe  than  any  conclitions  a 
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service  airplane  would  ever  be  called  upon 
to  withstand. 

In  the  case  of  thicker  joints — blood 
p^lue  is  used  only  for  veneer,  where  it  can 


The  Board  being  Spread  with  Glue  in  the  Wringer- 
like  Machine  is  to  Form  One  Laver  of 
a  Piece  of  Heavy  Plywood 

he  pressed  by  steam-heated  |)lates — the 
new  casein  glue  exhibited  remarkable 
strength.  With  blocks  of  maple  having 
the  grain  running  in  the  same  direction, 
a  shearing  strength  of  from  2,(X)0  to 
2,500  lb.  to  the  square  inch  was  found  to 
be  common. 

These  new  glues  saved  the  government 
over  $6,000,000  in  the  construction  of  ply- 
wood alone.    As  is  the  case  with  all  the 


s 


discoveries  of  the  Forest  Products  Lab- 
oratory not  actually  needed  exclusively 
for  war,  the  formulas  are  at  the  service 
of  American  industr>-.  Any  manufac- 
turer or  private  user  of  glues  who  wishes 
to  manufacture  either  of  these  glues  is 
at  liberty  to  do  so.  The  laboratory  will 
give  advice  in  this  respect,  and  extend 
experimental  help  if  this  is  necessary. 

In  considering  the  application  of  this 
new  waterproof  glue  and  plywood  to  in- 
dustry in  our  reconstruction  period,  it  be- 
comes evident  that  an  entirely  new  field 
has  opened  for  progressive  manufacturers 
of  wood  articles.  W  ho.  till  now.  has  put 
on  the  market  a  standard  door  that  will 


not  warp 


cannot  warp 
one  ply  holds 


Plywood  panels 
after  they  are  finished,  for 
the  next  rigidly.  What  manufacturer  ha> 
got  out  a  table  or  chair  with  glued  joints 
that  will  not  fall  to  pieces  in  a  damp  at- 
mos|)here?  Furniture  made  with  casein 
glue  will  hold  together  far  better. 

For  cabinetmakers  and  manufacturers 
of  wall  coverings  another  entirely  new 
aspect  appears.  The  Vio-in.  plywood 
used  as  covering  for  airplane  wings  nat- 
urally retains  every  beauty  and  quality  of 
the  wood  from  which  it  is  made.  It  is 
capable,  in  the  case  of  mahogany,  Cir- 
cassian walnut,  and  other  fine  varieties, 
of  taking  just  as  high  a  polish  as  the 
thicker  veneers  used  by 
this  year.  Ponder  this: 
wood  will  not  warp  or 
manufactured  from  the 
a  total  cost  of  less  than  three  cents  a 
square  foot,  while  for  cheaper  woods  the 
cost  runs  in  the  neighborhood  of  one  cent 
a  foot.  This  is  between  one-third  and 
one-tenth  the  cost  of  ordinary  veneers 
used  for  cabinetmaking  or  for  wall  panel- 
ing. It  is  so  inexpensive  that  the  fin- 
ished product  could  be  retailed  at  a  price 
within  the  reach  of  the  great  majority  of 
house  owners.  Thousands  of  them,  now 
content  with  florid  wall  papers,  would 
use  the  new  plywood  paneling.  What 
manufacturer  wants  the  chance  to  be  first 
in  this  field? 


the  trade  until 
The  thin  ply- 
peel  ;  it  can  be 
finest  walnut  at 


An  Ineenious  Machine  for  Taping  Veneer  Joints, 
Enabling  the  Use  of  Small   Strips  in 
Making  Sheets  for  Cluing 


ANGLE  FOR  LOST  ARTICLES 
IN  SUBWAY  VENTILATORS 

Retrieving  articles  lost  when  dropped 
through  the  sidewalk  gratings  of  subway 
ventilators  is  a  form  of  dry-land  fishing 
that  is  popular  with  many  small  boys  and 
a  few  grown-ups  in  a  large  eastern  city. 
The  tackle  used  by  the  pioneers  of  the 
game,  the  small  boys,  consists  of  a  rock 
tied  on  the  end  of  a  string  and  rendered 
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>ishinE  on  Dry  Land  As  It  is  Done  in  a  Large  Eastern  City:  Small  Boys  Angle  for  Articles  Dropped  through 
the  Sidewalk  Gratings  of  Subway  Ventilators,  Using  Gum-Coated  Rocks  Tied  on  Strings.  At  the  Left  is 
Depicted  What  was  Caught  by  a  Magnet  and  a  Hook.    In  the  Center  Are  Three  Fishermen,  and  at  the  Right 

Are  Some  of  the  Trinkets  Tbey  have  ReUieved 


adhesive  by  the  application  of  a  bit  of 
chewing  gum.  Lowered  ihrougli  the  grat- 
ings and  properly  directed,  this  tackle 
often  brings  up  coins,  fountain  pens, 
knives,  nail  scissors,  jewelry,  and  other 
small  articles.  A  systematic  proi)ing  of 
ihe  ventilators  is  conducted  by  a  man  who 
uses  a  jointed  pole  with  sticky  end. 


Kulja.  Stations  for  supplying  fuel,  wa- 
ter, and  lubricants  will  be  established 
along  that  part  of  the  route  which  trav- 
erses arid  territory. 


CHINESE  CARAVANS  VANISH 

IN  FAVOR  OF  TRUCKS 

Four  thou.-^and  picturesque  camels  and 
their  1,000  drivers  are  to  be  succeeded  by 
3C  businesslike  American  trucks  for  the 
transportation  of  freight 
between  Tientsin,  China, 
and  Kulja,  Eastern  Tur- 
kestan, a  distance  of  a[)- 
proximately  2,000  miles. 
An  agricultural  coloniza- 
tion company  is  respon- 
fiible    for    the  contetn- 
plated  change.  Farm 
products  will  be  carried 
on  the  return  trip.  Each 
camel    of    the  caravans 
now  traveling  the  route 
is  capable  of  carrying  only 
jnO  lb,  of  freight,  while 
ei'.ch  truck,  equipped 
with   a   trailer,  will  be 
able  to  transport  si.v  tons. 
Traveling  at  the  rate  of 
20  miles  a  day,  the  ani- 
mals  require  about  si.\ 
nionths    for    the  round 
trip.    The  trucks  are  ex- 
pected to  cover  the  same 
distance     in     30  days, 
liquipment  for  two  machine  shops  will 
accompany  the  trucks.     One  shop  will 
be  located  in  Tientsin  and  the  other  in 


EACH  SPINDLE  ON  NEW  SHAPER 
DRIVEN  DIRECT  FROM  MOTOR 

Machines  that  are  easily  installed  and 
occupy  relatively  little  space  are  wel- 
comed in  every  shop.  .\n<l  such  are  the 
merits  of  a  new  shaper  which  mounts,  on 
ball-bearings,  two  spindles,  each  driven 
directly  by  its  own  electric  motor.  This 
arrangement  allows  the  spindles  to  work 


The  Demonstrator  is  Shown  at  the  Adjusting  Hanriwhccl  of  One  of  the 
Two  Motors  Which  Drive  the  Spindles  of  the  Shaper  at  the  Left. 
The  Direct  Power  Transmission  Means  Economy  in  Shop  Space 

independently,  and  eliminates  line  shaft, 
countershaft,  and  the  other  elements  of 
overhead  power  transmission. 
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LARGESt  CIRCULAR  SAW 
HAS  INSERTED  TEETH 


Replaceable  teeth  are  a  feature  of  what 
is  declared  to  be  the  largest  circular  saw 
ever  put  into  actual  operation.  When 


This  Ib  the  Largest  Saw  Ever  Put  to  Practical  Use. 
Its  Teeth  are  Inserted  in  the  Big  Disk,  and 
When  Worn  or  Broken,  may  be  Replaced 


broken  or  worn,  the  teeth  may  be  re- 
moved from  the  edjje  of  the  steel  disk,  in 
which  they  are  inserted,  and  new  teeth 
substituted.  There  are  140  of  these  teeth. 
In  diameter,  the  great  saw  is  96  in.,  and 
its  weight  is  5*M  lb.  A  sawmill  of  the 
Northwest  is  using  the  saw,  which  was 
made  in  the  East. 


HONOR-SYSTEM  CANTEEN 
TEST  FOR  STUDENTS 

Not  a  clerk  is  in  sight  in  the  cooperative 
store  of  an  eastern  university.  Student 
customers  not  only  select  their  purchases, 
but  they  wait  on  themselves,  make  change 


The  Man  in  the  Picture   Is  Customer.  Clerk,  and 
Cashier  in  This  Honor-System  Canteen 
of  an  Eastern  University 


in  the  cash  register,  and  ring  up  the 
amount  of  the  sale.  All  the  manager  of 
the  store  has  to  do  is  to  replenish  the 
Stock  and  take  care  of  the  receipts  at  the 
end  of  each  day.  The  canteen  system  was 
put  into  operation  for  the  purpose  of  test- 
ing the  honesty  of  the  students  and  to 
democratize  the  school. 


FIRST  TRANSATLANTIC  FLIGHT 
RECORDED  IN  PICTURES 

It  is  now  learned  that  every  item  of  the 
navy's  transatlantic  tlight  program  was 
recorded  in  pictures  for  the  archives  of 
the  department.  The  storv'  begins  with 
drawings,  sketches,  and  photographs  of 
the  construction  of  the  four  XC  planes, 
capped  by  trial  flights  and  alterations  at 
kockaway  Beach.  I..  I.  Then  come  sev- 
eral thousand  feet  of  motion-picture  film 
and  several  hundred  photographs  show- 
ing scenes  at  Halifax,  Trepassey,  Ponta 
Oclgada.  Lisbon,  and  Plymouth.  In  ad- 
dition, a  navy  airman  with  experience  a*i 
a  painter  served  as  official  artist  for  the 
undertaking.  During  a  three  weeks'  stay 
at  Ponta  Delgada  he  painted  in  oil  nearly 
a  dozen  dramatic  incidents  of  the  flight. 


PREVENTION  OF  EXPLOSIONS 
OBJECT  OF  CAMPAIGN 

Stirred  to  greater  eflforts  by  numerous 
grave  and  costly  disasters  in  grain  m\\U. 
elevators,  and  similar  plants,  the  Depart- 
ment of  Agriculture  has  instituted  a 
vigorous  camp.nign  which  has  as  its  ob- 
ject the  prevention  of  grain-dust  explo- 
sions. Danger  from  this  source  can  be 
practically  eliminated,  government  ex- 
perts declare,  by  the  employment  of 
methods  and  devices  that  have  been 
tested  by  the  department.  During  the  18 
months  preceding  the  beginning  of  the 
campaign  39  persons  were  killed,  60  in- 
jured, and  2.5(K).(X)0  bu.  of  grain  and 
$8.(M)0.(KM)  worth  of  property  were  de- 
stroyed in  six  grain-dust  explosions  and 
the  resultant  fires. 


GRASS  MOWING  RACE  ENDS 
ARGUMENTS  OVER  LAWNS 

When  it  became  impossible  to  decide 
by  ordinary  means  which  of  two  streets 
in  an  Ohio  town  had  the  better  kept 
lawns,  a  grass-cutting  contest  was  ar- 
ranged between  two  teams,  each  repre- 
senting one  of  the  streets  and  composed 
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Above  Ib  One  of  the 
Lawn. Mowing  Teams. 
Its  Members  Wore  Dark 
Trousers  to  Distinguish 
Them  from  Their  Oppo- 
nents 

of  men  from  many 
\valk>  of  life  and 
of  all  a^^es.  One 
team  member  was 
82  years  old.  The 
contest  was  held  on 
the  athletic  field  of 


Many  Neighbors  and 
Friends  of  the  Contes:- 
ants.  Not  to  Mcnticn 
Members  of  Their  Fami- 
lies. Watched  the  Lawn 
Mowing  Contest 

their  machines  over 
the  plots  at  top 
speed.  Thoufjh  one 
team  finished  ei^hi 
minutes  before  its 
rival,  the  prize  was 
a  w  a  r  (1  e  d  to  the 


Rival  Neighborhoods  in  an  Ohio  City  Decided  to  Settle  the  Question  of  Which  Had  the  Better  Kept  LaMrns 
by  Holding  a  Lawn-Mowing  Contest.    Teams  Representing  Two  Streets  Took  Part  in  the  Unusual 
Race.    In  the  Picture  Above  is  Shown  One  of  the  Teams  as  It  Looked  Before  Work  was  Begun 


a  large  school.  Areas  of  equal  size  were 
allotted  the  two  teams  for  cutting?  with 
lawn  mowers.  At  the  report  of  a  start- 
er's pistol,  the  contestants  began  pushing 


slower  aggregation  for  neater  work.  The 
mayor  of  the  city  in  which  the  contest 
was  held  presented  the  prize.  Over  2,000 
persons  witnessed  the  contest. 


WHEAT  DIRECT  FROM  HARVESTER  TO  MARKET 


A  Nebraska  wheat  farmer,  striving  to 
overcome  a  handicap  of  18  miles  to  the 

railroad,  almost  sue-   

ceeded  in  harvesting  his 
crop  directly  into  market. 
He  em|)loyetl  a  combina- 
tion harvester  and 
thresher,  which  delivered 
the  threshed  grain  into  a 
relay  of  wagons  that 
moved  along  with  the 
machine.  When  loaded, 
a  wagon  turned  out  to 
transfer  its  burden  to  a 
waiting  motor  truck,  and 
an  empty  one  took  its 
place.  The  full  truck 
raced  away  to  the  rail- 
road and  deposited  its 
freight — grain  that  ba<i 
been  growing  in  the  field 
only  a  few  hours  earlier. 


About  25  acres  a  day  was  harvested  in  this 
expeditious  manner. 


The  WaKon  at  the  Left  Received  Threshed  Wheat  as  It  Moved  Alongside 
of  the  Machine,  a  Combination  Harvester  and  Thresher.    When   Full,  It 


Transferred  Its  Load  to  a  Motor  Truck  and  an  Empty  One  Took  Its  Place 
PopuJar  Mechanics  features  will  appear  in  moving  pictures  issued  by  Paramount  Maxazine  CjOOglc 
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MACHINE  CUTS  SPUR  GEARS 
IN  SINGLE  OPERATION 

Spur  gears  are  cut  in  one  continuous 
operation  by  a  new  machine,  on  which 


Because  of  Its  Adjustable  Hob  Spindle,  This  Machine  may  be  Set  to  Cut 
Spur  Gears.    The  Work  is  Accomplished  in  One  Continuous 
Operation,  and  Several  Gears  may  be  Cut  at  One  Time 

the  spindle  of  the  revolvin{i  hob  may  be 
set  at  any  angle.  In  cutting  spur  gears, 
the  spindle  is  adjusted  so  that  tlic  hob 
will  cut  across  the  face  of  the  blank 
parallel  with  the  axis  of  the  gear.  The 
hoi)  is  then  fed  downward,  while  the 
blank  revolves.  Several  gears  may  be 
placed  on  the  revolving  worktable  at  one 
time. 


ANCIENT  RACING  REGULATION 
BARS  SWIFT  ANIMAL 

Efforts  are  being  made  by  certain  mem- 
bers of  the  English  Jockey  Club,  under 
the  auspices  of  which 
England's  classic  race> 
are  run.  for  the  amend- 
ment of  an  ancient  rul.* 
of  the  organization 
which  prohibits  a  hor^e 
from  starling  in  a  race 
if  tlic  animal  has  been 
sold  Ity  the  person  who 
made  the  entrj'.  or  if 
that  person  is  dead.  One 
of  the  swiftest  horses 
in  the  history  of  racing 
was  barred  from  partici- 
pation in  the  Derby.  St. 
Legcr,  and  other  impor- 
tant coutests  because  of 
the  death  of  its  owner, 
an  Tjiglishman  of  royal 
bloo<l,  who  had  nomi- 
nated it  for  these  race-. 
Although  the  new  owner 
of  the  horse  was  willing 
to  carry  out  the  engage- 
ments made  for  the  animal  by  the  former 
owner,  he  was  forced  to  run  it  only  in 
less  important  events  because  of  the 
archaic  rule. 


RARE  ELEMENTS  DISCOVERED 
SUITABLE  FOR  PAINTS 

Paint  pigments  prepared  from  radium, 
tungsten,  and  other  rare  elements  are 
recommended  by  a  researcher  as  posses- 
sing high  covering  power  and  opaqueness 
when  ground  with  oil.  Selenites  of  lead 
and  barium  give  fine,  white  pigments, 
while  certain  derivatives  of  beryllium  and 
zirconium — more  costly  materials — yieltl 
an  excellent  jiroduct.  Other  elements 
suggested  lor  paint  making  .-ire  selenium, 
molybdenum,  titanium,  vanadium,  and 
uranium. 


PRACTICAL  PLASTER  BOAT 

EASY  TO  CONSTRUCT 

Following  in  the  wake  of  the  concrete 
ship  comes  the  plaster  boat,  the  idea  of 
a  western  inventor,  who  declares  the  con- 
struction not  only  practical,  but  of  merit 
because  such  craft  are  quickly  and  easily 
built.  Ordinary  plaster,  such  as  is  used 
on  the  walls  of  buildings,  is  applied  to  the 
inside  and  outside  of  a  boat-shaped  frame 
to   which   has   been   nailed   metal  lath 


C Houses  a  mile  away  from  the  landing 
fiebl  near  B.dtimore,  Md..  were  shaken 
when  the  navy  dirigible  "C-S"  exploded 
not  long  ago.  hurling  man^  spectators  2ii 
to  30  ft.,  and  injuring  7o  persons  with 
j)atches  of  burning  fabric. 


The  Graceful  Rowboat  Shown  Here  was  Made  of 
Plaster,  Which  was  Applied  to  a   Frame  of 
Wooden  Strips  Covered  with  Metal  Lath 
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Cinder-Handling  Plant  Installed  in  an  Ohio  Railroad  Yard:  The  Inclined  Treitlea  Serve  Pour  Tracks,  between 
Whose  Rails  Are  Pits  That  Enable  the  Traveling  Buckets  to  Receive  the  Locomotive  Cinders, 
After  Which  They  are  Hoisted  by  Cables  to  the  Storage  Tower  at  the  Right 


When  the  plaster  is  dry  the  boat  is  ready 
for  use.  Air-tipht  compartments  at  each 
end  of  the  boat  prevent  it  from  sinking, 
even  if  it  is  filled  with  water.  A  plaster 
boat,  14  ft.  Ion}?,  with  walls  %  in.  thick, 
weiffhs  400  lb.,  and,  according  to  the  in- 
ventor, can  be  built  in  two  days  by  one 
man. 


trols  prevent  overrunning  of  the  trolleys. 
The  storage  tank  dumps  directly  into  cars 
beneath  its  hopper  bottom. 


AIRPLANE  TAXIS  PERMITTED 

TO  LAND  IN  PUBLIC  PARK 

An  aerial  taxi  company  of  Chicago  re- 
cently petitioned  the  park  board  for  a  per- 
mit to  take  on  passengers  in  Grant  Park, 
which  stretches  between  the  down-town 
district  and  Lake  Michigan.  The  com- 
missioners refused  to  grant  the  permit,  yet 
told  the  company  to  use  the  park  for  this 
purpose  until  notified  to  stop. 


PORTABLE  AIR  COMPRESSOR 

AIDS  MOTOR  RACERS 

The  problem  of  getting  air  under  pres- 
sure to  the  pits  at  an  automobile  or 
motorcycle  race  has  been  solved  for  one 
company  by  the  use  of  an  auto-mounttd 
air  compressor.  The  air  tank  is  secured 
to  the  frame  of  a  light  truck,  with  the 
compressor  and  motor  above  it.  The  elec- 
tric motor  is  usually  operated  by  "plug- 
ging in"  on  a  nearby  110-volt  circuit;  but 
if  no  current  is  available  the  motor  may 
be  run  from  the  car's  storage  batteries. 
The  outfit  was  used  for  the  first  time  at  a 
recent  motorcycle  race,  when  it  enabled 
a  rider  to  change  a  tire  in  40  seconds. 


MODERN  PLANT  FOR  HANDLING 

LOCOMOTIVE  CINDERS 

Mechanical  handling  of  locomotive  cin- 
ders by  a  specially  designed  plant,  recently 
installed,  has  added  greatly  to  the  operat- 
ing efficiency  of  an  Ohio  railroad  yar<l. 
From  a  concrete  storage  tower  two  di- 
verging trestles  incline  downward,  passing 
over  four  tracks.  Under  each  track  is 
a  pit,  125  ft.  or  more  in  length,  with  rails 
at  the  bottom.  Buckets  running  on  these 
rails  are  readily  placed  under  the  loco- 
motives, and  then,  loaded  with  cinders, 
rolled  to  the  end  of  a  trestle.  Cables  ele- 
vate them  to  the  storage  tank,  where  they 
are  automatically  dumped.    Electric  con- 


This  Electrically  Operated  Air  Compressor  Supplies 
Compressed  Air  for  Tire  Inflation  at  Motor 
Race  Meets  and  Road  Contests 
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In  tne 

Windin 
Uppe 


Panorama' 
ing  and  Staj 
r  Corner  is 


of  the  Snake  River's  Beautiful  Valley,  Much  of  the 
Auto  Trail  to  the  Bottom  Is  Visible.  In  the 
the  Portion  of  the  Cliff  Where  the  Settler  is 


;gerinf{ 
Ictured 


Reported  to  Have  First  Lowered  Himself,  with  Aid  of  Block  and  Tackle 

FIRE-OBSERVATION  TOWER  IS 
HIGH  POINT  ON  LONG  ISLAND 


licc.nusc  of  the  view  to  be  obtained  from 
it^  t'»p.  a  steel  observation  tower  at  Sel- 

(len.  L.  I.,  built  by 
the  conservation 
commission  of  the 
state  of  New 
\  ork  for  forest- 
firc  watchers,  is 
extremely  popular 
with  persons  who 
feel  that  such  a 
view  is  worth  a 
lonf;  climb.  Th  - 
tower  is  sai<l  to  be 
the  hif^hcst  |>oint 
on  I-ont:  Island. 
It  is  70  ft.  hiRh. 
and  is  locaic<l  o"i 
the  summit  of  a 
hill  333  ft.  abov- 
.sea  level.  The  uj)- 
per  deck,  which  is 
ulass-inclosctl,  is 
reached  by  steel 
stairs.  .Xnother 
tower  of  similar  construction  is  locate<l 
at  I'^landers,  L.  I.    It  is  -17  ft.  high. 


The  Road  Makes  Its  Sudden— 
and  Not  Entirely  Safe — Turn 
at  This  Point  to  Avoid  a  Duck- 
ing  in  the  Cold  Water  of  the 
Cascade  Beyond 


DROP  ROAD  DOWN 
AS  ENTRANCE  TO 

There  is  a  place  in 
Idahij  where  fruit  trees 
of  wondrous  productive- 
ness Rrow  out  of  the 
spaces  between  Riant 
bowblcrs.  ;ind  are  irri- 
gated from  lakes  that  are 
named  "blue"  because 
they  arc  blue.  an<l  not 
for  the  usual  sentimental 
the  only  entrance  to  this 
is  <lown  a  tortuous,  twist- 
auto  driver's  heart 
as  his  gears  go  into 


reasons.  And 
curious  garden 
ing  trail  where  the 
goes  into  his  mouth 

"first."  It  is  H(H)  ft.,  vertically,  from  the 
sagebrush  prairie  to  the  oasis.  Travelers 
do  not  go  vertically,  of  course,  except  the 
careless  ones;  but  the  angle  of  depres- 
sion is  sufficiently  great,  and  the  way 
sutTicientIv  narrow  and  devious,  for  ample 
thrill. 

The  feat  of  dropping  the  road  down 
the  canon  side  was  undertaken  by  the 
I)eople  of  Twin  Falls,  and  the  site  is  a 
little  above  the  famous  Shoshone  Falls 
of  tile  Snake  River,  and  3' 2  miles  from 
town.  ,\  modern  bridge  of  many  piers 
crosses  the  half  mile  of  river:  but  get- 
ting from  the  canon  rim  to  the  bridge 
head  is  a  trick  for  expert  drivers.  They 
look  well  to  the  brakes  before  starting, 
loo.  for  sf>me  of  the  grades  are  so  long 
and  steep  that  they  arc  needed  all  the 
way.  Oidy  a  low  stone  wall  guards  the 
abyss,  and  turnotit  points  are  scarce. 
Once  the  road  followed  a  ledge  along 
the  clifif.  jjassing  behind  a  silvery  cas- 
cade whose  spray,  beautiful  but  wet.  fre- 
(juently  deluged  the  bold  traveler.  But 
now  the  trail  abruptly  turns  about  bc- 
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A  Good  View  of  the  Road  Down 
the  Canon  Side,  Both  Above  and 
Below  the  Point  Where  It 
Makes  Its  Quick  Reversal  of 
Direction 


CANON'S  CLIFFS 
STRANGE  GARDEN 

lore  it  reaches  the  wa- 
terfall, and  backs  to  an- 
other level.  So  sudden 
is  the  turn  that  the 
larfi^er  cars  must  back 
and  fill  to  nejjotiate  it. 
One  driver  backed  clear 
off  the  precipice  some 
time  ago — and  escaped 
with  his  life,  though 
parts  of  the  car  might  still  be  found. 
Many  visitors  prefer  to  walk. 

In  spite  of  the  tons  of  huge  bowlders 
that  clog  their  aisles,  the  orchards  in  the 
valley  (whose  owner  "settled,"  it  is  said, 
with  the  aid  of  block  and  tackle)  pro- 
duce fruit  of  exceptional  quality,  and 
in  early  season  because  of  the  sheltered 
climate.  Irrigating  water  is  taken,  by 
ditches  and  big  iron  pipes,  from  the  Blue 
Lakes,  and  their  outlet,  Alpheus  Creek. 
The  bottom  of  these  waters  is  lined  with 
a  deposit  as  blue  as  indigo;  yet  they 
are  marvelously  pure  and  clear.  The 
lakes  themselves  are  thought  to  be  the 
outlet  of  Lost  River,  which  disappears  in 
the  ground  some  distance  away.  Many 
of  the  streams  in  that  strange  valley  ap- 
pear only  to  vanish  again;  and  Alpheus 
Creek  itself  might  well  be  Coleridge's 
"Alph.  the  sacred  river,"  which  "ran, 
through  caverns  measureless  to  man, 
down  to  a  sunless  sea." 

There  are  plans  for  making  the  treach- 
erous trail  a  part  of  the  state  highway, 
and  in  that  event  the  engineers  say  they 
can  reduce  the  grade  to  a  uniform  eight 
per  cent.  Then  it  will  be  less  interest- 
mg.  perhaps,  but  a  great  deal  safer,  and  so 
enjoyed  by  more  visitors. 


The  Orchard  Whose  Trees  Grow  between  Huge  Bowlders,  by  Standing  on 
Which  the  Fruit  may  be  Picked  without  a  Ladder ;   It  Is  of  Unusual 

guality:  In  the  Upper  Corner  Is  One  of  the  Blue  Lakes,  the  Sands  of  Its 
ottora  Coated  with  an  Indigo  Deposit,  but  Its  Waters  Pure  and  Clear 

SIMPLE  PUMP  OF  NEW  DESIGN 

HAS  SINGLE  MOVING  PART 

Extreme  simplicity  marks  the  design  of 
type  of  pump  now  being  offered  in 

capacities  from  100 

  to  a)Sm  gal.  per 

.  .^K^S^.  Mb     hour.   A  rotor 


Ft 


Assembled,  with  the  End  Plate 
Below,  the  Three  Parts.  End 


Above  Is  the  Pum 

Lying  at  the  Le; 

Plate,  Rotor,  and  Case,  are  Separated 


whose  periphery  carries  a  calculated  num- 
ber of  radial  vanes  revolves  in  a  case  with 
an  annular  chamber,  into  which  the  in- 
take and  discharge  pipes  enter  side  by 
side  with  a  dividing  wall  between  them. 
The  pump  is  not  centrifugal,  the  rotor 
vanes  merely  impelling  the  water  along 
the  annular  passage.  There  are  no  fric- 
tional  contacts  except  at  the  bearings. 
The  100-gal.  size  is  no  larger  than  a  watch. 
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BIRDS  TRAVEL  COMFORTABLY 
IN  IMPROVED  CAGE 

The  hardships  of  travel  have  been  re- 
duced to  a  minimum  for  live  birds  by  a 
shipping  cage  invented  by  a  Los  Angeles 

dealer  in  feath- 
ered  pets.  It  is 
almost  impossible 
to  place  the  box 
in  an}'  position 
except  right  side 
u|),  but  if  this 
should  be  done, 
several  transverse 
perches  and  one 
longitudinal  perch 
provide  places  for 
the  occupants  to 
stand  in  upright 
positions.  Large, 

t.^^  screened  air  vents 

'"^^^^^-^B  ^  recessed  s  o 

l^B  that  the  air  supply 

cannot  be  shut  off 
by  the  piling  of 
other  packages 
around  and  on  top 
of  the  cage.  Unspillable  food  and  water 
containers  assure  these  necessities  to  the 
winged  travelers  en  route.  The  cage  is 
painted  a  brilliant  yellow,  and  is  labeled 
"live  birds"  in  large  red  letters  on  all 
sides. 


CLOCK  OF  AEROPLANE  PARTS 
MADE  BY  NAVAL  AIRMEN 

A  clock  made  from  parts  of  an  aero- 
plane by  American  sailors  stationed  at  a 

naval  aviation   

base  in  England 
was  presented  by 
them  to  an  Eng- 
lishwoman of  the 
nobility  as  a 
Christmas  gift. 
Mounted  on  a 
polished  base  is 
the  piston  of  a 
Liberty  motor,  to 
which  the  time- 
j)iece  is  fastened. 
Near  (he  top  of 
the  piston,  and 
directly  over  the 
face  of  the  clock, 

the    word    "Lib-  ^ 

erty"  is  engraved. 

Surmounting  the  whole  is  a  metal  eagle 
with  outspread  wings  and  a  shield  cover- 
ing its  body. 


RAILROAD  USES  GUNPOWDER 

TO  OPERATE  GUN  HAMMER 

Black  gunpowder  of  the  kind  ordinarily 
used  in  sporting  ammunition  is  employed 
as  a  timesaver  in  the  shops  of  an  eastern 
railroad  for  operating  a  gun  hammer 
which  removes  ob.  tinate  nuts  and  bolts, 
breaks  up  iron  or  steel  for  scrapping, 
forces  locomotive  pistons  that  are  bound 
by  rust  or  corrosion,  and  breaks  metal 
that  has  become  cold  in  furnaces.  .\ 
steel  barrel,  into  which  is  fitted  a  plunger 
of  the  same  material,  is  loaded  with  the 
powder,  the  charge  varying  with  the  na- 
ture of  the  work  to  be  done.  With  the 
muzzle  of  the  barrel  about  one  inch  from 
the  object  to  be  struck,  the  charge  is  set 
off.  A  strong  quick  blow  by  the  plunger 
is  the  result.  Several  sizes  of  these  gun 
hammers  are  used,  the  length  and  bore 
varying  for  different  kinds  of  work. 


LARGE  TYPEWRITTEN  LETTER 

SENT  TO  CONVENTION 

An  invitation  sent  by  an  association  of 
hotel  keepers  of  .Atlantic  City,  N.  J.,  to  a 
national  convention  of  Rotarians  in  Salt 
Lake  City.  Utah,  is  stated  to  be  the  larg- 
est typewritten  letter  ever  inscribed.  It 
was  written  on  a  page  2()  ft.  long  and 
ft,  wide  by  a  gigantic  typewriter,  21  ft. 
wide  and  15  ft.  high,  which  weighs  14  tons. 
An  enlarged  reproduction  of  the  associa- 
tion's letterhead  was  printed  at  the  top  of 
the  sheet,  and  the  letter  was  signed  by 
the  president  of  the  association.  Ity  the 
letter  the  Rotarians  were  invited  to  hoM 
their  next  convention  in  .Atlantic  City. 
The  typewriter,  which  originally  formed 
an  exhibit  at  the  Panama- Pacific  Exposi- 
tion, was  described  in  the  .\pril. 
issue  of  the  Popular  .Mechanics  Magazine. 


REMODELED  BATTLE  CRUISER 

IS  FLOATING  AERODROME 

The  airplane  ship  Furious"  is  one  of 
the  most  remarkable  vessels  in  the  Brit- 
ish navy.  Originally  designed  as  a  fast 
battle  cruiser,  it  was  remodeled  during  the 
war  for  the  less  exciting  but  equally  im- 
portant task  of  mothering  the  airplanes 
and  dirigibles  which  have  come  to  play 
such  essential  parts  in  the  maneuvers  of 
the  fleet.  I'orward  and  after  decks  were 
both  covered  by  broad  platforms  to  pro- 
vide landing  areas.  Connecting  runways 
allowed  the  planes  to  be  rolled  from  one 
area  to  another. 
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While  Mother  Ships  like  the  "Furioas"  Arc  Valuable  in  Maneuvers 
of  the  Fleet.  Lone  Ships  or»  Scout  Duty  must  Carry  Their  Own 
Airplanes.  The  Problem  of  Launching  Them  from  the  Narrow- 
Decks  has  been  Met  in  Various  Ways.  Runways  are  Laid  on  Some 
Battleships  along  the  Big  Guns;  on  Others,  Temporary  Platforms 
are  Erected  on  Forward  or  After  Deck.  The  Plane  in  the  Photo* 
graph  has  Just  Risen  from  a  Platform  of  This  Kind 


-  - 
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The  Hydroelectric  Plant  at  Gatun,  Canal  Zone,  tn  Process  of  Reconstruction  to  Increase  Its  Capacity:  Tbe 
Plant  Operates  at  a  Head  of  75  to  80  Feet  and  will  Use.  at  Full  Capacity,  3,260  Cubic  Feet 
of  Water  a  Second.    At  the  Right.  One  of  the  Spillway  Gates  is  Seen  Open 


CONDUCTS  PROFITABLE  SHOP 

IN  NARROW  QUARTERS 

Xot  all  profitable  enterprises  are  larpe, 
as  «s  proved  by  the  rnzor-hlade  sharpen- 
ing business  conducted  by  a  woman  in 
a  wesicrn  city.  In  >\>i\c  of  the  tact  that 
her  shop  is  but  23  in.  wide,  she  declares 
her  financial  returns  from  tbe  place  to 
be  satisfactory.  A  door  forms  the  front 
of  the  shop,  and  to  this  is  fastened  the 
sharpening  machine.    I:^  the  upper  per- 


ALhoURh  This  Razor-Blade  SharpcninK  Shop  Is  Only 
23  Inches  Wide.  It  Returns  Satisfactory 
Profits  to  Its  Woman  Proprietor 

tion  of  the  door  are  windows,  one  of 
which  opens  for  ventilating  purposes  and 
the  transaction  of  lui-iness. 


GATUN  HYDROELECTRIC  PLANT 

DOUBLES  ITS  OUTPUT 

So  great  has  been  the  demand  for  elec- 
tric current  along  the  Panama  Canal  that 
the  output  of  the  hydroelectric  plant  at 
Gatun,  originally  6.(Uh)  kw..  has  been 
more  than  doubled,  and  provision  made 
for  still  greater  capacity.  The  three 
2.000-kw.  generators  installed  in  1913  are 
now  running  at  overload.  Driven  by  new 
wheels  of  increased  power,  they  arc  giv- 
ing 2,8S0  kw.  The  station  building  has 
been  doubled  in  length,  the  addition  ac- 
conimodaiing  three  4.500-kw.  machines. 
One  of  these  is  already  in-tailed,  giving  a 
total  present  capacity  of  13.140  kw.  The 
penstocks  for  the  three  new  units  arc  of 
reinforced  concrete,  12  ft.  hi  diameter. 
At  its  ultimate  capacity  of  22.140  kw..  the 
plant  will  use  3.260  cu.  ft.  of  water  a  sec- 
ond, at  75  to  SO-ft.  head.  .\n  auxiliary' 
oil-burning  steam  booster  plant,  at  Mira- 
flores,  carries  two-thirds  of  tbe  capacity 
of  the  Gatun  station.  Part  of  the  trans- 
mission line  operates  at  44,000  volts. 

PRINCE  OF  WALES  TO  START 

INTERNATIONAL  AIR  RACE 

An  unusual  international  air  race  has 
been  scheduled  for  .\ugust  25.  Contest- 
ants will  start  simultaneously  from 
Toronto,  Canada,  and  New  York,  the 
winner  to  receive  a  cash  prize  of  $5,000. 
More  than  40  entries  are  expected  to  be 
drawn  by  the  attractive  stake,  and  by 
the  fact  that  the  Prince  of  Wales  will 
act  as  ofTicial  starter. 
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SPRINKLER  WAGONS  WASH  CITY 

STREETS  WITH  SHEEP  DIP 

Taking  "Odorous  but  Aseptic"  as  its 
motto,  the  health  department  of  a  large 
city  recently  ordered  that  every  principal 
street  be  washed  with  a  solution  of  sheep 
dip.  One  gallon  of  the  liquid  was  mixed 
with  every  70  gal.  of  water,  and  in  this 
proportion  was  applied  to  the  pavements 
by  the  city's  sprinkling  wagons.  This 
measure  was  one  of  many  adopted  by  the 
city  council  in  its  fight  against  the  Spai^- 
ish  inHuenza. 


FLY  PILOTLESS  AEROPLANE 
OVER  LONG  COURSE 

Indicative  of  the  success  being  attained 
by  experimenters  with  |)ilotle.ss  aero- 
planes, a  French  machine  of  that  tvpc 
recently  flew  112  miles  in  a  course  <leter- 
mined  by  those  in  charge  of  the  wireless 
apparatus  which  controls  the  steering 
mechanism.  At  the  conclusion  of  the 
Hight.  which  was  witnessed  by  the  French 
<lirector  of  aviation,  a  successful  landing 
was  made  at  a  chosen  aerodrome. 


TAP  AND  DRILL  STANDS 
SIMPLIFY  SHOP  WORK 

Of  value  to  the  toolmaker  and  stock- 
keeper  is  a  new  tap  and  drill  5tan<l.  re- 
sembling a  miniature  metal  table,  in  the 
top  of  which  are  holes  lor  hultlipg  up- 
right these  tools.  Smaller  sizes  hold  a 
body  drill,  a  tap  drill,  and  two  taps.  In 
the  larger  sizes  there  are  holes  for  a  body 
drill,  a  countcrbore,  a  tap  drill,  and  taper, 
plug,  and  bottoming  taps.  Fach  hole  is 
marked.  A  complete  set  includes  16 
standi  of  various  sizes  on  a  wooden  I  my. 


Taps  and  Drilli  are  Held  in  Convenient  Positions  by 
These  Stands.    Each  Tool  Hole  is  Marked 


STRANGE  PARACHUTE  EQUIPPED 
WITH  PROPELLER  AND  RUDDER 

One  of  the  strangest  parachutes  to  be 
patented  thus  far  resembles  a  Chinese 
umbrella,  with  a  foot  rest,  a  propeller, 


In  This  Manner  the  Inventor  would  have  the  Airman 
Escape  from  a  Burning  Plane.    The  Propeller  and 
Rudder  Carry  Him  to  a  Desirable  Landing  Field 


and  a  rudder  fixed  to  the  lower  end  of 
the  "handle."  1^  is  the  inventor's  idea 
that  this  propelling  and  stceritig  arrange- 
ment will  enable  the  airman  to  guide  him- 
self to  a  desirable  landing  place.  In  prac- 
tice he  would  have  the  airman  remove  the 
folded  parachute  from  a  r.ick  beneath  the 
upper  wing,  step  out  of  the  fuselage  and 
upon  the  platform,  finally  releasing  the 
l>arachute.  During  the  descent  the  air- 
man turns  two  cranks  on  the  '"handle," 
thus  revolving  the  propeller  aiul  giving 
the  parachute  horizontal  as  well  as  ver- 
tical motion.  The  inventor  does  not  claim 
to  have  descended  in  his  invention. 


CStreams  formed  by  melting  snow  have 
been  used  to  sluice  snowslides  from  the 
government  railroad  tracks  between  An- 
chorage and  Seward.  Alaska.  Three 
slides  recently  blocked  traffic  on  the  road. 
Two  of  these  buried  the  track  under  50  ft. 
of  snow,  while  the  third  was  25  ft.  thick. 
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SOME  NOVEL  AND  LITTLE-KNOWN  ACCESSORIES 


Ferrules  on  the  Handle  of  a  Late-Pattem  Ice,  Tea, 
ur  Lemonade  Spoon  Hold  an  Ordinary  Paraffined- 
Papcr  Straw 


Not  Only  does  This 
Nuiscless.  Electrically 
Operated  Machine  Wash 
the  Air,  but  Heats  or  Cools 
It  According  to  the  Sea- 
son. It  IS  Used  for  Venti- 
lating. Drying.  Deodoriz. 
ing.  or  As  a  Simple  Fan 


Attached  to  the 
Ovcii  Gas-Supply 
Pipe,  Tliis  Device 
Controls  the  Flow  of 
Gas  to  Keep  an  Even 
Heat  in  the  Oven  at 
Any  Dciired  Tem- 
perature 


Two   Chemicals  are 

Held  Separately  by  a 
New  Fire  Bucket  Par- 
ticularly Suitable  for 
Use  in  a  Private  Ga- 
rage. When  Thrown 
on  a  Fire,  the  Liquids 
Unite  to  Form  n  Fire- 
Smothenng  Cay 


Brooma  Made  of  the  Lraves  of 
the  Date  Palm,  Common  in  So,-nc 
Parts  of  the  Country,  have  Given 
Satisfaction,  and  arc  Said  to  be 
Dustless.  A  Floor  Brocrr.  and  .1 
Whisk  Broom  of  This  Matc1i.1l 
are  Shown  in  the  Pic:iirc 


Thieves  Arc  Not  Likely 
to  Suspect  a  BookofCun. 
twining  Jewels.  This  Cast- 
Looks  Like  a  Printed 
Volume,  but  It  can  be 
Securely  Lucked 


I 


Convertinc 
a  Chair  intoan 
Ironing  Board 
or  a  Stepladder 
is  Quickly  and 
Easily  Accom- 
plished with 
This  Piece  of 
Furniture 
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INTENDED  FOR  THE  HOME  AND  ITS  MEMBERS 


Hung  on  This  Hook, 
a  Hat  is  Held  in  Place 
by  a  U-Shaped  Guard, 
Which  Alto  Serves  aa 
a  HolderforGarraenti 
of  Delicate  Material. 
Below  the  Hat  Hook 
Is  a  Projection  to 
Hold  a  Razor  Strop 
or  Umbrella 


This  Simple  but  Ef- 
fective  Tool  Crimps 
Crown  C  a  p  ■  on 
Bottles,  and  Requires 
Little  Strength  or 
Skill  to  Operate.  It  is 
Dcstened  for  House- 
hold Use 


Hair  Wound  around  a  New  Aluminum- 
Wire  Curler  is  Held  Firmly  in  Plate 
by  an  Elastic  Band,  Looped  from  a  King 
«t  One  End  to  a  Crotch  at  the  Other 


Tou)}  and  Mending  Materials  in  Great  Variety 
are  Contained  in  This  Neat  and  Substantial 
Household  Kit,  Which  is  Equipped  with  a  Lock 
and  a  Handle,  and  Reinforced  at  the  Edges  and 
Corners  with  Metal.  The  Tray  is  Lifted  When 
the  Lid  is  Raised 


Though  Tiny.  This  Vanity 
Case.  Concealed  m  the  Frame 
of  a  Mesh  Bag,  Holds  a  Small 
Powder  Puff  and  a  Supply 
of  Face  Powder.  A  Mirror 
is  Disclosed  When  the  Catch 
That  Fastens  the  SprinR-Ai;. 
tuated  Lid      ftn\c  m  l 
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IMPROVED  WALL  CALENDAR 
IS  PERMANENT  DIARY 

An  improvement  in  the  familiar  wall 
calendar  used  for  advertisinjjj  display  has 
 appeared.  It  is  fea- 
tured by  a  small  rcc- 
tanj^ular  opcnini;  in 
the  upper  portion  ot 
each  pag;e,  which 
makes  it  possible  ito 
fold  a  page  back  over 
the  eye  or  hook  on 
the  last  day  of  each 
month,  instead  of 
tearinjj;  it  off  as  is  now 
the  custom.  'I  hus  the 
I)aj2;c  may  be  used  as 
a  con>j)icuous  daily 
memorandum  durin;? 
the  munih,  and  on  the 
last  day  may  be  turned 
back  to  become  a 
permanent  record  or 
diary  for  reference 
durini;  the  year. 


ELECTRIC-LIGHT  GLOBE  BOILS 

WATER  OUT  OF  DRILL  HOLE 

After  a  three-inch  drill  hole  had  been 
bored  into  a  hutje  rock  preparatory  t<» 
a  blast  in  a  we^lern  mine,  a  rainstorm 
fdled  the  hole  to  a  depth  of  about  two 
feet.  The  hole  in  the  rock  was  about 
si.\  feet  deep,  and  as  the  blast  had  to  be 
placed  in  the  very  bottom  to  insure  best 
results,  the  problem  of  gettinp  the  water 
out  was  a  dilVicuIt  otic,  liuildinfj  a  sjiecial 
pump  and  taking  the  water  out  of  the 

h<tle   was  con-^id- 
'  ered,    l)Ut  could 

^  jiot     I)c  accom- 

"  jdished  without 

considerable  delay 
;>.nd  expense,  and 
siphoning  was  out 
of  the  question, 
because  all  of 
the  surrounding 
country  was  high- 
er than  the  rock. 

Then  the  engi- 
neer in  charge  of 
the  ni  i  n  e  sug- 
gested boiling  the 
water  out  with  an 
electric  -light 
globe.  This  scheme  was  tried  and  worked 
out  successfully.  .An  ordinary  32-cp.  in- 
r-in<le-^oent  lamp  was  lowered  into  the 
drill  hole  until  it  floated  on  the  surface 


of  the  water.  Half  an  hour  after  the  cur- 
rent had  been  turned  on,  the  water  bcijan 
to  leave  the  hole  in  the  form  of  steam. 
The  lamp  was  lowered  as  the  water  re- 
ceded, and  in  eight  hours  the  hole  was 
emptied.  The  lamp  was  left  burninpf  in 
the  hole,  however,  for  two  hours,  until 
every  trace  of  moisture  had  been  elimi- 
nated. The  blasting  operation  was  then 
successfully  undertaken. 


LOOP  OF  CORD  SAVES  TEMPER 

IN  PULLING  CORKS 

Only  when  a  cork  breaks,  or  falls  into 
the  bottle,  does  one  think  at  all  of  this 

 humble  article  of 

conunerce.  Vet 
one  inventor 
feels  that,  other 
things  being 
equal,  consum- 
ers will  favor  the 
brand  of  goods 
which  is  most 
conveniently  re- 
mo  ve<l  from  the 
container.  So 
the  cork  he  ad- 
vocates   is  fea- 

 ^      tured  by  a  firmly 

anchored  loop  of 
cord,  which  permits  easy  extniction  and 
conserves  the  cork.  /\s  this  device  per- 
mits the  use  of  a  much  smaller  cork,  the 
inventor  also  claims  that  its  adoption 
will  save  money  for  the  manufacturer. 


PHONOGRAPH  NEEDLE  PLAYS 

BOTH  LOUD  AND  SOFT  TONES 

A  pho!ingraph  needle  is  now  produced 
which  wid  play  cither  loudly  or  softly 
without  bring  re- 
moved from  the 
socket.  H  soft 
music  is  desired, 
the  needle  is  in- 
serted with  its 
broad  face  paral- 
lel with  the  front  X  

of  the  case.  H  it 
is  later  desired  to  increase  the  volnme 
of  sound,  the  needle  is  turned  through 
90°  without  interrupting  the  music. 


C  Post-office  authorities  have  announced 
that  registered  mail  will  now  be  accepted 
for  delivery  in  both  Turkey  in  Europe 
and  Turkey  in  Asia. 
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HUGE  PIPE  OF  WOOD  STAVES 
OVER  MILE  IN  LENGTH 

An  enonnous  water  pipe,  built  up  of 

^vooden  staves  to  a  diameter  of  13^_>  ft., 
has  been  laid  at  Niagara  l  ulls,  Ontario, 
to  connect  a  hydroelectric  __ 
I'l.int  pf.-itehouse  and  surge- 
tank  penstocks,  6,750  ft. 
apart.  This  ^eat  tube,  con- 
structed  with  excccdintj  care 
because  of  lack  of  precedent,  rests  on 
supi)orts  4*2  ft.  apart.  The  staves 
are  cut  from  Douj^las  fir.  6  in.  wide 
and  4  in  thick,  with  faces,  inside  and 
out.  finished  to  the  curve  of  the  pipe 
radius,  an  l  the  edp^es  dressed  to  exact 
radial  liiK>.  Lengths  vary  from  12  to 
32  ft.,  with  i^)  per  cent  of  the  total  num- 
ber, however,  more  than  14  ft.  long.  Iron 
tongues,  1^2  wide  ami  in.  thick,  in- 
serted in  saw  cuts,  hold  adjoining  ends 
of  staves  in  line.  The  tongues,  slightly 
wider  than  the  wood,  aKo  grip  the  -^ides 
of  neigh Ijoring  staves.  1  he  hoops  bind- 
ing the  pipe  toffether  are  of  %-in.  mild 

steel,   in  two  pieces,  c.ich   with  Onc  Cnd 

threaded  to  bolt  into  a  shoe  on  the  oppo- 
site end.    At  the  penstock  end  of  the 

pipe  the  hoops  are  space-l  2'  in.  apart, 
increasing  to  8^4  in*  at  the  forvbuy  cnd. 


STOPCOCK  FOR  LIQUIDS 

HAS  BY-PASS  FOR  GAS 

In  the  chemical  arts  it  is  often  neces- 
sary that  drops  of  liquid  fall  continuously 
from  one  vessel  into  another  through  a 

stopcock.  In  bome 
cases,  as  for  ex- 
ample in  the  gen- 
eration of  carbon 
dioxide,  where  the 
lower  liquid  is  a 
carbonate  solu- 
tion and  the  up- 
per an  acid,  pres- 
sure of  gas  may 
stop  the  llow.  A 
stopcock  devised 
in  an  eastern  nni- 
versity  has  two 
concentric  tubes. 
The  outside  tube  terminates  above  the 
surface  of  the  liquid  in  both  vessels,  and 
an  annular  groove  in  the  key  of  the  stop- 
cock forms  a  by-pass,  always  open,  for 
the  gas  pressure.  The  inside  tube  opens 
through  me  side  of  the  outer  tube  below 
the  surfece  of  the  upper  liquid,  and  the 
lower  end  extends  down  into  the  lower 
liquid.  The  drops  pass  through  this  tube. 


UOWCW.UQUIO  LlVtL, 
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SIMPLE  OIL-BURNING  PLANT 
SEDUCES  HEATING  EXPENSE 

Extreme  economy  and  simplicity  are 
features  of  an  oil-burning  fnrnacc  re- 
cently patented  by  a  Canadian.    A  fan, 


Heating  a  Nine-Room  House  for  One  and  One-Half 
Cents  an  Hour  Is  •  Very  Economical  PreposiUon, 
and  the  Canadian  Inventor  of  tks  Oit-Bumlns  Pumact 
Pictured  Here  Says  It  can  be  Done  with  His  System 

<!riven  by  an  electric  motor,  vaporizes 
crude  oil  by  forcing  two  currents  of 
heated  air  through  a  chamber  in  which 
the  oil  drips,  'i  he  resulting  gas.  mixed 
with  four  parts  of  air,  is  ignited  by  a 
piece  of  burninff  oily  waste  or  ragr.  A 
deflector  breaks  up  and  distributes  the 
gas  llame.  It  is  claimed  the  furnace  will 
heat  a  nine-room  house  for  less  than  one 
and  one-half  cents  an  hour. 


SOUTH  AMERICAN  TREE  SAP 

SUBSTITUTE  FOR  MILK 

Sap  obtaineil  frum  a  tree  wliieh  grows 
on  the  banks  of  the  Magdalena  aiul  Opon 
rivers,  in  the  Department  of  Santander, 
Co1oni1)ia.  Smith  America,  is  a  pal.itable 
and  nutritious  substitute  for  cows'  milk, 
declares  a  recent  report.  Known  as 
"perillo"  to  the  inhabitants  of  the  region 
in  which  it  is  produced,  the  sap  is  pre- 
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ferred  by  many  to  milk,  especially  for  use 
ill  coffee.  Conilensed  and  made  into 
cakes,  perillo  is  very  poi)ular. 


LAMP  EXTINGUISHES  ITSELF 

WHEN  OVERTHROWN 

To  eliminate  the  danj^cr  of  explosion 
and  fire,  an  invenJor  has  dcsiKne*!  a  kero- 
sene lamp,  or  lantern,  which  is  automat- 


The  Detailed  Views  at  the  Right  Show  How  One 
Wing  or  Snuffer  is  Certain  to  Cover  the  Wick  and 
Extinguish  the  Flamc.When  the  Lamp  is  Tilted 

ieally  cxtin^iii>hcd  when  tilled  or  ovi-r- 
tlirown.  The  j)rinciple  is  a  simple  one. 
On  each  side  of  the  wick  is  a  winp:,  or 
snuffer,  which  rotates  on  an  axle  parallel 
with  the  wick.  At  one  end  of  each  axle 
is  attached  a  lever  that  holds  a  small 
weight.  When  the  latn]i  is  lilted,  one  of 
the  weijjhts  moves  throuich  a  small  arc, 
throwinj^  a  snuffer  over  tli£  wick  and  ex- 
linguishincf  the  llaii'  •. 

RADIATOR-CAP  ATTACHMENTS 
MAY  NOW  BE  LOCKED  ON 

Xow  that  auto  owners  are  attachintr 
valuahle    instruments    to    their  ratliat<tr 

,   caps,  m  cans  for 

protect  inj;  the  m 
from  theft  is  «le- 
sirahle.  A  Califor- 
II  ia  concern  is 
liringin;.;  out  a 
small  tumbler 
lock,  e.'isily  fitted 
to  a  n  y  rrnlialor 
cap  by  drilliiifx  a 
hole  in  the  to]). 
The  lock  engages 
one  leg  of  an  ad- 
justable IJ-pin,  the 
other  leg  of  whicll  is  inserted  in  a  h«>le 
through  the  side  of 
nipple. 


TO  USE  GERMAN  ARTILLERY 
TO  TEST  UPPER  AIR 

Kngfines  of  death  and  destruction  will 
become  instruments  for  the  gathering  oi 
scientific  data,  if  the  idea  of  a  member 
of  the  I  rench  Astronomical  Society  be- 
comes a  reality.  The  scieniist  proposes 
to  use  the  large-caliber  guns  capturcl 
from  the  Germans  for  sounding  the  higher 
strata  of  the  atmosphere  by  shooting  in- 
to the  air  i)rojectiIes  containing  apparatus 
for  recording  conditions  at  great  altitu<les. 
Investigation  of  the  proposal  by  a  bal- 
listic expert  indicates  that  the  best  re- 
sults would  be  obtaine«l  by  shooting  ver- 
tically, Using  a  streaudined  projcctiK;. 
I'ired  from  a  13':»-in.  gun,  stich  a  pro- 
jectile would  travel  77,()Si)  it.  into  the  air 
in  69  seconds,  and  have  a  velocity  oi 
1,755  ft.  per  second  at  the  conclusion  of 
its  earthward  fall.  .Another  iirojeciile  of 
similar  >hape  and  weighing  -4S4  |b..  would 
travel  2.SS,I36  ft.  into  the  air  in  125  sec- 
onds if  fire<l  from  a  gun  of  the  type  nick- 
named "liig  llertha,"  and  while  falling^ 
would  attain  a  velocity  of  1,()66  ft.  per 
secontl.  The  iniiial  velocity  of  this  pro- 
jectile would  be  5,248  ft.  per  second. 


DOUBLE-ECCENTRIC  PIPE  UNION 
SOLVES  JOINING  PROBLEM 

To  facilitate  the  joining  of  two  pipes 
which  arc  out  of  alinement,  a  doublc- 
eccentric  iniion  has  been  placed  on  the 
market.     i  breaded  inlets  arc  placed  ec- 


JoininR  Pipes  That  Are  Out  of  Alinenient  is  Made 
Easy  with  This  Double-Eccentric  Unicn 

centrically  on  both  sides  of  the  union. 
These  may  be  adjusted  with  a  wrench  to 
meet  the  pipe  en<ls  perfectly.  A  concrete 
insert  may  be  adjusted  to  receive  a  pipe 
end  at  exactly  the  right  point,  even 
though  the  insert  has  not  been  placed 
accuratelv. 


the  cap  and  filler 


CTwo  army  officers  have  laid  plans  for 
the  first  aerial  boxing  match.  They  will 
meet  in  the  tonneau  of  a  big  bombing 
plane,  while  referee  and  timekeepers  sail 
alongside  in  another  plane. 
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Sheet-Steel  Stamping  for  One  Half  of  Four-Cylinder  Engine  is  Shown  at  Left.  Next  CominR  Longitudinal 
and  Cross  Sections  of  Connecting  Rod;  View  i  Partly  in  Section)  of  Assembled  Pist  n,  and    at  the 
Right  Five  Views.  Perspective  and  Section,  of  the  Method  of  Building  Up  the  Crankshaft 


GASOLINE  ENGINES  STAMPED 
OUT  OF  SHEET  STEEL 

A  decided  innovation  in  jrasoline-en^jiiie 
construction  is  revealed  Uy  an  I'nRlish 
inventor,  who  already  has  the  commercial 
development  of  the  idea  under  way.  I  hc 
entire  enj^ine  is  built  up  of  sheet-steel 
stampings.  In  a  four-cylinder  model, 
two  identical  stampint^s  form  the  crank 
case  and  cylinder  block,  the  stampin^is  be- 
ing bolted  together.  Stcel-tubc  linings,  a 
head  stamping  with  valves  in  place,  and 
pre>>ed-on  water  jackets,  coni|)leie  the 
cylinders.  The  crankshaft  is  made  of 
disks  with  ])ressed-out  portions  for  hubs 
and  crank  pins,  the  latter  telescoping  and 
reinforcing?  each  other  from  oiM*os'te 
disks.  Six  stampings  are  required  for  the 
piston,  exclusive  of  rings,  and  two  are 
needed  for  each  connecting  rod.  The 
method  is  declared  to  reduce  cost  and 
weight,  and  increase  strength  and  manu- 
facturing facility,  especially  for  quantity 
production. 


MEASURE,  STRAINER,  FUNNEL 
COMBINED  IN  OILCAN 

.\  flexible  nozzle,  positioned  like  tlie 
Spout  of  a  teapot,  is  the  feature  of  a  new 
^     graduated  container 
MA-Sj^^^Km ^        lubricating  oil.  A 
£§wKIII^B^\^  hook   at   the  upper 
U    H^'HB    %  edge      holds  the 
B  nozzle  upright, 

■  ^H^^^^  ^^^'^  above  the  op- 
B  ^^^^H^^  posite  handle  is  a 
K  thumb  lever  actuating 

^^^^B    ^^^B     a  regulating  valve  in 
^^^B  ^^^^  bottom.    The  oil 

-WK^    passes    through  a 
strainer  before  issuing 
from  the  nozzle,  and  when  the  latter  is 
depressed  the  measure  becomes  a  funnel. 
A  cover  is  fitted  if  desired. 


ECONOMICAL  GAS  FURNACE 
STORES  EXHAUST  HEAT 

F.conomy  of  o]>eration  is  the  feature  of 
a  new  gas  annealing-ovcn  furnace  empha- 
sized, bv  the  British  firm  which  manufac- 


Practically  No  Heat  is  Wasted  by  This  Gas  Anneal. 
ing-Oven  Furnace.  According  to  the  Makers.  The 
Secret    Lies   in  the  Two  FIcat  •  Storing  Chambers 
underneath  the  Oven 

turcs  it.  It  is  built  with  the  idea  of 
conserving  all  the  heat  rt;sulting  from 
combustion.  Two  heat-storing  chambers 
are  located  under  the  oven  proper,  and  air 
entering  the  furnace  is  directed  through 
these  alternately.  W  hile  air  is  passing 
through  one  storage  chamber,  the  other  is 
being  heated  by  gases  escaping  from  the 
oven,  das  is  fed  into  a  space  above  the 
chamber  through  which  air  is  passing. 
Figures  cited  to  indicate  the  efficiency  of 
the  furnace  show  that  with  a  temperature 
of  2.242°  F.  in  the  oven,  the  temjieraturc 
of  the  flue  gases  was  only  181  degrees. 
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CHILDREN'S  PICTURE-STORY  DEPARTMENT 


This  is  Said  to  Be  One  of  the  First  Mechani. 
cal  Toys  to  Replace  the  German  Products 
Which  Once  Crowded  the  Market.  The  Little 
Auto  is  Kept  in  Ccnstant  Motion  down  the 
Inclines  by  the  Revolving  Arr..s 


4 
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The  Rubber  Band  Sends 
This  ••Monoplane"  Darj 
High  above  the  Treetcps. 
At  the  Top  of  Its  Flight 
the  Wings  Spread  Open, 
•ind   the  Little  Plane 
C  ides  Lazily  to  Karth. 
The  Picture  Shews  Hew 
It  is  Shot  into  the  Air, 
and  How  It  Looks  from  /■j 
Above  in  I's  l?v,v%n-  /. 
•.v.Tt.j  OlKle  '  ' 


While  the  Old-Fashione J 
Hobbyhorse  Rocks  Tamely 
in  tlie  Nursery.  This  Impe;- 
uous  Steed  Speeds  alonj:  the 
Sidewalk  in  Real  Steeple- 
chase  Fashion.  The  Rider 
Steers  It  by  Taming  the 
Head,  Just  as  with  a 
Regular  Horse.  It  won't 
Hreak  under  Bic  Brother's 
Weight  Either,  as  It  ii 
Tested  in  the  Factory  under 
600  Poiinds'  Pressure 


This  Phonogr.iph  Rec- 
ord is  Clamped  to  the 
Holder.  So,  When  the 
WeiKhtcd  ArmisSwunK. 
,  the  Needle  Travels 
I  around  the  Groove  and 

Lthe  Paper  Sings  the 
^  Tuic 


The  Very  Small  YounR- 
Bter  IS  DeliRhtcd  w;th 
His  Own  Cleverness 
Each  Time  He  Trans- 
forms His  Wooden 
Battleship  into  a  I'lKht- 
inK  Tank.  Every  P.e^c 
mijvt  be  Used  to  Make 
Either  tf  the  Toys 


The  Two  Lower 
'•Deck«"of  the  Dread, 
naught  at  the  Left 
Become  the  Sides  of 
the  Tank  ;  the  Cabin 
is  Turned  Crosswise 
to  Become  the  Tur. 
ret,  and  the  Funnels 
Hold  the  Sides  To- 
gether 


Digitized  by  Google 


OF   MODERN  ACTIVITIES  AND  INTERESTS 


As  Baby's  Legs  Grow  Longer  This  Little  Car  is 
Adjucted  to  His  New  Requirements.  The  Tail- 
piece Slips  into  Any  One  ol  Three  Positions, 
While  the  Front  is  Adjusted  by  Placing  the  Collars 
ot  the  Steering  Column  above  or  below  the  Scat 


For  the  Very  Small  Man  of  Business  This  "Truck" 
will  Fill  a  Long. Felt  Want,  as  the  Body  Easily 
Holds  Eight  Mud  Pies  or  an  Etiuivaleiit  Load. 
Like  the  Others  on  ThesePages  thcToy  isDesigned 
to  Withstand  the  Knocks  of  the  Hardest  Play 
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ARTIFICIAL  ARM  HAS  CUTLERY 

AND  OTHER  TOOLS  ATTACHED 

A  whole  outfit  of  useful  implements, 
iiicluclinjj  knife,  fork,  and  spoon,  button- 


Artificial  Arm  Carrying  All  the  Implements  the  User 
Really  Needs,  Which  Open  and  Close 
Like  Jackknife  Blades 

hook,  and  whatever  else  the  user  may  de- 
sire, is  directly  attaclicd  to  an  artificial 
arm  patented  hy  an  English  inventor. 
The  arm  ends  in  a  wrist  plnic,  on  which 
the  various  tools  are  pivoted.  Xormally 
they  rest  in  grooves  in  the  arm.  held  by 
a  wire  spring;  at  the  pivots.  When  ex- 
tended for  use,  the  same  spring  prevents 
uae.xpectcd  clo^in^. 


SECTIONAL  DESK  FILE 
EASY  TO  ADJUST 

A  desk  file  recently  placed  on  the  mar- 
ket consists  of  adjustable  units,  each  one 

  _     of   these  beinvf 

two    plates  of 
slieet  steel,  facing 
e.ich  other  and  so 
#IICCiiJMH^^^I         fn '^tened  toufether 

that  their  relative 
liijsiiion  may  be 
chanpc<l  by  a  sim- 
ple operation.  The 
size  of  the  file  de- 
pends upon  the  number  of  units  and 
their  adjustment.  Rubber  feet  prevent 
the  file  from  scr.itchin;^  a  desk  top,  while 
an  inde.K  adds  to  the  convenience  of  the 
device. 


DOUBLE-POINT    FOUNTAIN  PEN 
WRITES. IN  TWO  COLORS 

Draftsmen,  bookkeepers,  and  others  who 
make  use  of  dilTerent-colarcd  inks  in  their 
work,  will  be  interested  in  certain  im- 


provements recently  made  in  fountain- 
pen  construction,  whereby  two  pen  points 
having  a  single  holder  can  be  used.  In- 
dependent reservoirs  for  the  inks  are  pro- 
vi(led  in  twin  cylinders  within  the  barrel. 
The  pen  point  likely  to  be  more  used  can 
be  permanently  extended,  while  the  other 
may  be  withdrawn  into  a  recess,  so  that 
it  will  not  interfere  with  the  free  use  of 
its  companion  pen. 


AUTO  DEVICE  STOPS  ENGINE 
WHEN  OIL  RUNS  TOO  LOW 

The  danger  of  running  an  auto  engine 
dry,  and  damaging  it,  is  overcome  by  a 

  new  device,  which 

'  screws    onto  the 

crank  case  in 
place  of  the  lower 
pet  cock.  It  con- 
sists of  a  lloat  i:i 
a  small  cylinder, 
with  a  visible  in- 
dicating rod  pro- 
jecting from  the 
top,  and  an  elec- 
trical contact  in 
the  bottom.  When 
the  oil  is  danger- 

  ously   low,  the 

lloat  grounds  the 
ignition  circuit  l)y  bringing  the  contact 
points  together,  and  the  engine  comes  to 
an  immediate  stop. 


^^MI^TV  Til  mt,M  tit 


AUTO  DOORS  MADE  SILENT 

BY  SIMPLE  ABSORBER 

Improvements  are  being  made  now  in 
the  very  smallest  details  of  the  automo- 
bile.   One  of  t  h  e  ^ 

latest  Is  a  device        .  , 
to  eliminate  noise 
and  jar  caused  by 
the  slamming  of 
the  door  of  a  car. 

Invented  by  a  ...^  

northern     Illinois  ' 

man,  it  consists  of  a  square  of  rubber  and 
a  metal  w  asher  of  special  shape.  The  rub- 
ber is  fastened  to  the  edge  of  the  door 
next  to  the  frame  by  means  of  a  screw- 
through  the  washer,  and  acts  as  a  shock 
.absorber. 


•Double-Barreled"  Fountain  Pen  That  Writea  in  Two 
Colora  of  Ink:  One  of  Ita  Points  Slides  Back 
Out  of  the  Way  of  the  Other 


C  The  first  ship  to  sail  for  Europe  directly 
from  Chicago  with  a  cargo  of  meat  left 
the  lake  port  recently  for  Liverpool,  Eng- 
land. Another  vessel,  similarly  laden, 
cleared  for  Hamburg,  Germany,  a  short 
lime  after  the  departure  of  the  first. 
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Modern  Indoor  Lighting  at  Small  Expense 

By  WILTON  G  RICHARDSON 


\/f  ODI£RN  ideas  of  indoor  lijjhting  rc- 
*  quire  that  no  open  flame  or  electric 
filament  must  be  directly  visible  to  the 
eye.  This  is  the  result  of  a  practical  ap- 
preciation of  the  fact  that  a  moderate 
amount  of  light,  properly  distributed,  en- 
ables the  human  eye  to  see  much  better 
than  a  much  greater  quantity  of  light 
not  properly  placed,  especially  if,  in  the 
latter  case,  a  strong  light  glares  into  the 
eye.  There  is.  in  fact,  a  movement  to 
make  illegal  the  use  of  lights  in  factories 
and  oflices  which  present  to  view  surfaces 
that  glow  too  brilliantly,  say,  those 
which  radiate  illumination  at  a  greater 
rate  than  3  cp.  per  square  inch.  This 
would  mean  that  nothing  brighter  than 
the  open  fishtail  gas  f^ame  should  go 
unshaded,  for  the  ordinary  gas  mantle 
has  a  much  greater  brilliancy,  and  the 
filament  of  any  type  of  electric  light  is 
still  brighter.  Even  this  brilliancy  of  3 
cp.  per  square  inch  is  to  be  taken  as  a 
maximum,  and  not  as  a  desirable  specifi- 
cation for  good  lighting. 

The  ideal  method  of  illumination,  with 
a  view  to  avoid  fatigue  of  the  eyes,  is 
conclusively  found  to  be  that  of  "indirect 
lighting."  This  means  that  the  source  of 
light  must  be  entirely  shut  off  from  the 
vision,  and  that  all  illumination  must, 
therefore,  be  by  light  rcflected'from  white 
or  light-colored  surfaces.  All  "bright 
spots"  are  thus  eliminated  from  the  field 
of  vision,  and  the  eye  is  relieved  from  all 
glare.  Particularly  in  the  case  of  chil- 
dren's eyesight,  it  is  found  that  providing 
good  illumination,  either  by  the  indirect 
system  or  by  the  use  of  shades  between 
the  light  and  the  eye,  much  relieves  the 
strain,  and  permits  longer  periods  of  read- 
ing or  studying  without  eye  fatigue. 

Since  scientific  lighting  fixtures  are 
rather  expensive,  it  is  interesting  to  see 
how  some  of  their  benefits  can  be  ob- 
tained by  those  who  are  not  in  a  position 
to  invest  large  amounts  of  money  in  light- 
ing fixtures.  The  first  photograph  shows 
how  the  combination  fixture  in  the  living 


room  of  a  Hat  was  converted  into  an  in- 
direct-lighting fixture;  the  picture  was 
taken  by  the  light  of  the  lamps  photo- 
graphed. The  arms  supporting  the  elec- 
tric sockets,  which  were  formerly  bent 
downward  at  a  45"  angle,  were  benl  up 
to  the  position  shown.  As  the  tubes 
were  of  brass,  this  was  easily  done  with 
the  hands,  leaving  no  tool  marks.  The 
frosted-glass  shades  were  replaced  with 
metal  rcllcctors.  These  had  a  dark  finish 
on  the  outside  and  a  polished  surface  on 
the  inside.  Indirect  lighting,  such  as  fur- 
nished by  lamps  thiLs  fitted,  need  not  be 
made   strong  enough   for  reading  fine 


By  Bending  the  Arms  Supporting  the  Elcctfic  Sock- 
ets of  an  Ordinary  Lighting  Fixture,  and  Substitut- 
inK  Metal  Shades,  It  is  Adapted  for  Indirect  Lighting 


print,  or  other  exacting  work,  since  to 
produce  indirect  lighting  of  such  brilliancy 
involves  the  use  of  a  large  amount  of 
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current.  A  rather  dim  light  will  be  found 
quite  comfortable  for  ordinary  use,  and 
when  a  stronger  light  is  necessary  for 
some  particular  purpose,  it  may  be  sup- 
plied by  a  table  lamp,  furnished  with  a 
shade  which  will  prevent  the  filament 
from  ever  being  directly  seen  by  the  eye. 

Another  interesting  specimen  of  this 
kind  of  work  is  furnished  by  a  California 
woman  who  converted  her  summer  para- 
sol into  a  beautiful  lloor-lamp  shade,  as 


illustrated  in  the  above  photographs. 
The  cover  of  the  parasol  was  of  a  nat- 
ural pongee  design  in  old  rose  and  blue, 
with  dots  and  a  border  stripe  of  black. 
Removing  the  cover  from  the  parasol, 
she  took  the  frame  to  a  wire  worker 
and  had  him  run  a  wire  around  the  lower 
edge,  soldering  it  fast  to  the  ribs.  He 
also  put  a  collar  in  the  top  of  the  frame. 
Inside  it,  he  crossed  two  wires,  to  sup- 


port a  ring  in  the  center  which  fits  down 
over  the  little  post  at  the  top  of  the 
pedestal,  upon  which  the  shade  rests. 

Strips  of  old-rose  silk,  1  in.  wide,  were 
used  in  binding  the  wires  of  the  frame, 
the  rough  edges  being  turned  under. 
Part  of  an  old  evening  gown  was  used 
for  the  old-rose  lining  of  the  shade;  this 
was  tightly  stretched  over  the  frame,  and 
was  made  secure  by  pinning  it  to  the 
wrapped  wires.  The  lining  of  the  shade 
which  covered  the  outside  of  the  frame 
was  stitched  to  the  upper  side  of  the 
wrapped  wire,  care  being  taken  to  leave 
no  wrinkles  in  the  silk.  The  pongee 
parasol  cover  was  then  stretched  over  the 
old-rose  lining,  and  tacked  down  in  a 
similar  manner. 

Before  finally  stretching  the  parasol 
cover  into  place,  a  few  dozen  nail-head 
beads  in  different  colors  and  sizes  were 
purchased,  and  sewed  upon  the  black 
spots  and  upon  the  border  of  the  parasol 
cover.  After  the  cover  had  been  fastened 
to  the  frame,  the  raw  edges  were  turned 
back  on  the  outside  and  stitched  in  place. 
A  l)and  of  silk  fringe,  in  old  rose  and 
black,  was  then  sewed  to  the  lower  edge 
of  the  shade.  A  beaded  galloon,  costing 
20  cents  per  yard,  was  used  to  outline 
the  ribs  of  the  frame,  and  also  used  to 
conceal  the  raw  edges  at  the  top  and 
bottom  of  the  shade. 

The  total  cost  of  this  ornamental  floor 
lamp  was  $18.20,  made  up  of  items  of 
i?2  for  the  wire  frame,  $1.60  for  the  gal- 
loon, 60  cents  for  the  lieads,  $4  for  the 
fringe,  and  ij^lO  for  the  base,  or  pedestal, 
with  full  electrical  equipment,  including 
a  three-light  cluster  and  three  tungsten 
lamps.  It  would  be  dillicult  to  purchase 
a  lamp  of  similar  design  at  retail  for  twice 
that  amount. 


Artificial  Ivory  from  Eggshells 

The  student  of  clay  modeling  can  add 
.interest  to  his  work  by  varying  the  ma- 
terials used,  and  extremely  decorative  ef- 
fects may  be  obtained  with  imitation 
ivory.  Make  a  paste  by  mixing  alcohol 
with  equal  parts  of  finely  powdered  egg- 
shells and  isinglass,  warming  the  vessel 
which  contains  the  mixture  by  placing 
it  in  a  jar  of  hot  water.  The  paste  is 
very  easy  to  work  while  it  is  moist,  but 
hardens  when  it  becomes  dry,  and  looks 
exactly  like  ivory.  If  it  sets  before  the 
design  is  completed,  it  can  be  softened 
again  by  adding  warm  alcohol. — S.  Leon- 
ard Bastin,  Bournemouth,  Eng. 


Punching  Holes  in  Auto  Lamps 

The  small  oil  side  lamps  still  used  on 
many  automobiles  are  apt  to  be  extin- 
guished by  road  shocks.  As  the  front 
wheels  drop  to  the  road  level  after  pass- 
ing over  a  small  obstruction,  part  of  the 
air  inside  the  lamp  is  forced  out  at  the 
top,  and  there  is  not  enough  left  to 
nourish  the  flame.  This  condition  can  bo 
corrected  by  filling  the  partial  vacuum 
created  by  the  escaping  air.  Punch  two 
small  holes  with  a  nail,  just  under  the 
door  of  the  lamp,  and  sufficient  air  will 
enter  from  below  to  take  the  place  of  that 
which  escapes  at  the  top. — Edwin  Schu- 
bach,  Chicago,  111. 
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Cement  Supports  for  Porch  Columns 

Some  years  apo  I  built  a  concrete  porch 
floor  in  the  front  of  my  house,  and  de- 
cided to  use  columns  turned  from  wood 

to  support  the  roof.  I  wished  to  prevent 
water  from  fjettinj;  under  the  columns 
and  rotting  them,  but  wished  also  to  find 
some  method  which  did  not  produce  such 
an  unsightly  appcarnnrc  as  do  the  cast 
iron  sub-bases  which  ;trc  ordinarily  sold 
for  the  purpose. 

Accordiiitjly,  T  placed  the  sqiinre 
wooden  bases  on  the  porch  tloor  in  ex- 
actly the  positions  they  were  to  occupy 
later.  Since  the  slant  of  the  floor  was 
practically  the  same  as  the  taper  of  a 
shingle.  I  placed  a  shin^dc  on  either  side 
of  cvLr>  l  i  e  with  the  thick  ends  in  line 
with  the  front  side.  Then  I  selected  some 
wide  shingles  antl  fastened  one  with  its 
thick  end  touch  in  , tr.  for  a  very  short  dis- 
tance, the  thick  ends  of  the  other  two 
shingles.  Xext.  I  lilted  a  lliin  strij)  of 
wood  between  these  two  shingles,  at  the 
back  side  of  the  hnse,  the  thickness  of 
this  strip  being  determined  hy  the  thick- 
ness of  the  shingles  at  this  point.  When 
these  forms  were  completed  and  hehl  in 
place  by  weights  or  other  convenient 
means,  the  wood  bases  were  carefully 
lifted  out.  I  then  made  a  rich  mixture 
of  cement  and  sand,  and  after  wetting 
'  the  floor  inside  the  forms,  filled  each  with 
cement  and  leveled  the  top  with  the  top 
of  the  shingles  and  tlic  thin  strip.  As 
soon  as  the  cement  had  dried  slightly,  I 
removed  the  forms  and  left  it  to  harden. 


Thin  Cement  Sub-Bases  for  Wooden  Porch  Colunua 
Pennit  th«  Water  to  Flow  Out,  and  Thus 
Pmwbi  Kottlag  of  Um  ColmnM 


The  next  day  the  columns  were  erected. 

They  have  stood  for  a  long  time.  The 
wood  shows  no  signs  of  decay,  though 
the  floor  is  in  a  place  entirely,  exposed 
to  the  weather.  These  coiu-rctc  h.ises 
were  sufficiently  iiigh  to  prevent  water 
running  under  the  wood;  they  were 
cheap,  inconspicuous,  and  durable. — ^Ar- 
thur J.  Dunckel,  Dolgeville,  N.  Y. 


Farm  Gate  Moves  on  Rollers 

A  sliding  farm  gate  which  rides  on  roll- 
ers is  easily  opened  and  closed,  and  such 
gates  would  be  commoner  if  it  were  not 

for  certain  dilTicultics  of  construction. 
The  gate  mu.st  he  suspended,  as  the  earth 
is  too  soft  to  suj)port  the  rollers,  and 


if  it  h.intrs  from  a  track,  barn-door  fash- 
ion, the  iiassage  through  the  gateway  will 

he  uhstrucied.  This  difiiculty  can  be  over- 
come hy  furnishing  the  gate  with  a  long 
lop  rail  which  projects  several  feet  be- 
yond the  rest  of  the  structure,  as  shown 
in  the  sketch.  The  projecting  part  bears 
against  a  roller  i)laced  ahove  it,  so  that 
equilibrium  is  maint.iined  !>y  the  principle 
<if  the  cantilever.  There  is  le-s  strain 
upon  the  posts  than  in  the  case  of  a 
hinged  gate,  but  it  is  necessan,-  to  plant 
them  firmly,  ri'^  the  i^atc  will  not  ride  easily 
if  they  are  hent  from  the  vertical.  Kach 
1  'ir  of  posts  should  he  bolted  together 
heforc  being  "^et  in  i)Osit!on.  and  should 
he  set  3  ft.  deep,  with  a  coat  of  creosote 
on  the  lower  part,  to  prevent  rotting,  and 
with  w^ooden  blocks  s|)iked  around  them, 
to  keep  them  steady.  The  rollers  arc 
made  of  hard  wood.  i)ored  to  hoUl  a  hush- 
ing of  3/,-in.  gas  pipe,  which  should  be 
made  a  titrht  fit.  They  arc  tho:i  placed 
between  centers,  or  on  a  mandrel,  and 
turned  true,  after  which  they  should  be 
hoilcd  in  linseed  oil  to  make  thi m 
weatherproof.  —  H.  A.  Shearer,  Willits, 
California. 


C\"alual)lc  manuscripts,  or  other  writintr, 
may  be  preserved  and  protected  by  ap- 
plying collodion  with  a  fine,  silk^  brush. 
When  this  is  dry,  even  soaking  m  water 
will  not  blur  the  writing. 
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Three  Simple  Bridges  for  the  Farm 


Although  thousands  of  farms  are 
crossed  by  small  streams,  good  farm 
bridges  are  rarely  seen.  The  type  most 
used  consists  of  two  or  three  lof^fs,  thrown 


For  Short  Spans,  a  Bridge  of  Great  Simplicity  can  be 
Relied  on  to  Support  Even  a  Heavy  Tra.  t  .r 

across  the  stream  and  covered  with 
planks,  which  are  usually  loose.  Such 

iiri<lp:es  cannot  he  trusted  to  carry  heavy 
loads,  such  as  tractors  and  threshing  out- 
fits, and  require  repairing  after  high  water. 

The  hridge  shown  in  I-'ig.  1  is  very 
simple,  but  is  very  strong  when  used  in 
short  spans  of  not  more  than  16  ft.  The 
ends  of  three  3  by  12-in.  planks  are  set 
edgewise  in  slnirt  posts  or  piles,  driven 
into  the  ground,  5  ft.  apari.  on  the  banks 
of  the  sinani  or  gully.  A  12-ft.  length 
of  by  12-in.  j)Iaiik  is  supported  under 
the  centers  of  th(.-^o  struigers,  l)y  po-ts 
driven  into  the  l).iiiks  of  the  stream  so  as 
to  form  a  trestle.  I'pon  this  simple  but 
strong  framework  are  nailed  3-in.  planks, 
12  ft.  long^.  If  likely  to  be  swept  by  high 
water,  the  long  timlicrs  shonl'l  be  securely 
spiked  to  the  posts  upon  which  they  rest. 

Another  simple  bridge  is  shown  in  Fig. 
2.    The  three  stringers  are  3  by  12-in. 


ria.2 

A  Bridft  ior  Skort  Sprat  Whom  It  la  Not  Coa. 
veaicat  to  Bavo  Support!  ia  tho  Middle 


planks  set  edgewise,  on  piles  driven,  5  ft. 
apart,  in  the  banks  of  the  stream.  These 
stringers  are  floored  with  12-ft  planks. 
Other  3  by  12-in.  planks  are  then  set  up 


edgewise  over  the  two  outside  stringers, 
and  %-in.  bolts  are  put  through  both 
stringers  and  floor.  They  should  be 
spaced  3  ft.  apart,  and  should  have  large 
washers  at  each  end. 

The  bridge  shown  in  Fig.  3  is  more 
complicated,  because  it  is  intended  for 
longer  spans.  Four  piles  are  set  in  each 
bank,  spaced  3  ft.  apart  on  centers.  The 
stringers  are  3  by  12-in.  planks,  spliced 
as  shown  in  the  sketch,  the  splice^  of  the 
adjacent  stringers  beine  placed  alter- 
nately on  either  side  of  the  center  of  the 
o ridge.  A  3  by  12-in.  plank,  12  ft.  long, 
is  bolted  to  the  underside  of  the  stringers, 
in  the  center  of  the  bridge,  before  the  3 
by  IZ-in.  by  12-ft.  floor  planks  are  spiked 
on.  Two  other  stringers  are  bolted  on 
top  of  the  flooring,  over  the  two  outer 
stringers,  as  in  .the  second  bridge  de- 
scribed. Then  two  8-ft.  lengths  of  plank 
are  spiked  upright  at  the  center  ot  the 
bridge,  one  on  each  side.   These  should 


For  Somewhat  Loanr  Spaai.  a  Bridct  Saiaforcod 
with  a  Simpla  Tniaa  will  be  More  Practical 

be  spiked  to  both  stringers,  and  spiked 
very  firmly,  or  bolted,  to  the  timber  under 
the  stringers:  in  fact,  it  is  well  to  mortise 
the  ends  of  the  horizontal  timber  into 
these  upright  tension  members.  Other 
I)l.anks  are  strung  from  the  ends  of  the 
bridge  to  the  top  of  the  uprights.  Here 
they  are  fastened  by  triangular  pieces  of 
plank  bolted  to  the  sidepieces,  and  to  the 
uprights. 

These  bridges  are  all  made  from  com- 
mon sizes  of  planks,  which  can  be  ob- 
tained even  at  small  lumber  yards.  Each 
bridge  is  simple  to  plan  and  cut.  and  all 
three  are  sufficiently  strong  for  all  ordi- 
nary needs.  The  12-ft.  width  is  enough 
to  permit  passage  over  the  bridge  of 
practically  every  farm  implements— J. 
Horace  Van  Nice,  Waukon,  la. 
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Patching  and  Prolonging  Life 

of  Auto  Tops 

After  beinp  used  for  two  seasons,  the 
rubber-composition  top  of  an  automobile 
is  likely  to  develop  holes  where  creases 
occur.  To  clo^^e  each  opening,  and  pre- 
vent water  from  dripping  through,  cut  a 
circular  patch  of  canvas,  coat  one  side 
with  tire  C(  nicnt,  ;uid  aNo  coat  the  inside 
of  the  top  around  the  hole.  Let  the  ce- 
ment dry  for  a  few  minutes,  and  then 
coat  both  the  top  and 
the  patch  again  liber- 
ally. Leave  them  for  10 
or  15  minutes,  after 
which  jilace  the  patch  in 
position,  and  hold  a 
heated  flatiron  over  it, 
thereby  cnrintj  the  ce- 
ment and  making  it 
hold.  The  crackinjr  and 
peeling  of  the  rublicr  i'^ 
caused  by  exposure  to 
rain  and  sunshine.  Aft- 
er the  first  year,  the 
composition  looks  dry 
and  rusty,  and  the 
threads  which  hold  it 
together  begin  to 
break:  but  the  top  will 
last  three  times  as  long 
if  it  i<  rubhi-d  with  body 
wax  four  or  live  times 
a  year.  Do  not  use 
liquid  pol:>h.  but  paste,  as  this  has  more 
body  and  atYords  more  protection,  being 
remarkably  effective  in  shedding  water,  so 
that  the  fabric  under  the  rubber  does  not 
decay. 

W  he  n  the  windows  in  the  ?idc  and  rear 
ci'.rtains  beirin  to  look  ycl!"\'>  with  age.  a 
clnth  (li])ped  in  vinegar  will  clean  the  cel- 
luloid, thereby  improving  the  appearance 
of  the  windows  and  alTording  clearer 
vision  to  the  driver  of  the  car. — George  A. 
Lucrs,  Washington,  D.  C. 


Combination  Outdoor  Couch  Bed 

and  Shaded  Lawn  Seat 

-An  old  spring  couch  rendered  good 
service  to  its  owner  long  after  it  had  be- 
come too  shabby  to  be  kept  in  a  parlor. 
He  placed  it  out  of  doors,  and  u^ed  it 
throughout  the  summer  as  a  garden  scat 
in  the  daytime,  and  as  a  bed  at  night. 
He  made  a  cover  of  canvas  suf)ported  by 
strips  of  thin  iron,  and  attached  it  to  the 
back  of  the  couch  bv  means  of  bolts  which 


Oats  for  Stretching  Shoes 

Tight  shoes  mean  sore  feet,  especially 
in  the  army.  A  method  of  stretching 
shoes,  which  prf^bably  originated  on  the 
farm,  was  u.sed  to  good  j)urpose  at  the 
front.  Its  advantage  lies  in  the  fact  that 
no  tii  il  is  nt'Cc'ssary.  Soak  a  fjn.n'tity  of 
oats  in  hot  water  for  a  few  minutes,  till 
the  tight  shoe  with  the  wvt  grain,  and  let 
it  stand  overnight.  In  the  morning  the 
grain  will  have  swclKd  sufficiently  to  ex- 
pand the  leather  antl  make  the  shoe  com- 
fortable.—Harry  R.  Schultz,  Ames>  la. 


A  Spring  Couch  Docs  Duty  in  the  Daytime  as  a  Garden  Seat, 
•Dd  at  Night  as  a  Protected  Outdoor  fied 


acte<l  as  hinijt'-,  ■=()  that  it  could  be  raised 
and  b>wtrcd.  In  this  way  the  couch  was 
completely  curtained  at  night,  and  pro- 
tectcfl  by  an  awning  from  the  sun  in  the 
daytime.  In  the  latter  case,  the  cover 
was  raised  and  kept  rigid  by  means  of 
pins,  which  passed  throuirh  the  upright 
members  of  the  couch  frame  and  also 
through  two  of  the  strips  on  which  the 
canvas  was  spread.  These  two  strips 
were  then  in  a  vertical  po-itirm.  and 
formed  extensions  of  the  uprights  of  the 
couch ;  but  at  night,  when  the  couch  was 
entirely  ci;rtaine<l,  they  were  lowered  to 
a  horizontal  position,  so  that  the  portion 
of  the  canvas  which  they  supi>orted 
formed  a  canopy,  or  roof,  with  curtains 
on  all  sides  to  hide  the  couch  completely 
from  observation.  During  the  day  the 
cnrtains  at  the  two  ends  were  uniieoi-s- 
sary.  and  were  therefore  f(dded  bark  and 
fastened  with  tape  to  the  upright  portions 
of  the  cover  frame. 


I  IMugged-up  sink  or  drain  pipes  may  be 
cleaned  by  pouring  gasoline  into  the  open- 
ing. 
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A  Rotating  Electroplating  Tank  for  Small  Parts 

By  KENNETH  M.  COGGESHALL 


'^OT  only  is  it  difficult  to  electroplate 

small  bolts,  nuts,  screws,  washers, 
springs,  and  the  like,  in  a  still  tank,  but  the 
finish  is  apt  to  be  rough.  Where  larg^e 
quaiuitics  of  small  i)arts  are  to  be  plateil. 
stringing  thcni  on  wires  preparatory  to 
the  process  is  a  long  and  tedious  job. 
A  .simpler  met  hud  of  doinj^  the  platinjj  is 
to  utilize  a  rotating  tank,  so  devised  that 
the  parts  constantly  roll  over  one  another, 
and  yet  arc  in  electrical  contact  with  the 
negative  power  circuit.  This  rolling  ac- 
tion of  the  .small  parts  insures  an  even 
plate,  with  the  added  advantage  of  buffing 


The    Rotating    Tank,   Working    Somewhat    Like  a 
Tumlilm»;   Barrel.  Prov.'ies  a  Method  of  Dcpos.  irg 
Metal  Evenly  on  a  Lart:c  Number  of  Small  Pa.  t» 


and  polishing.  Hundreds  of  j>icccs  can  1)e 
plated  at  one  time  in  this  manner.  Such 
a  rotating  electroplating  tank  is  by  no 
means  difficult  to  construct,  and  no  spe- 
cial tools  or  equipment  are  required  tor 
constructing  it. 

For  the  tank,  secure  a  heavy  water- 
tight barrel.  Cut  it  in  halt  along  its 
large  circumference.  On  the  half  re- 
served for  use,  make  certain  that  all  the 
hoop  bands  are  secured  firmly  in  place. 
From  a  sheet  of  copper,  .about  ^in  in, 
thick,  cut  a  disk  whose  lu.ti  r  b  - 
than  that  of  the  barrel  head.  Thi.s  disk 
is  then  secured  with  screws  to  the  inside 
of  the  barrel  bottom.  In  like  manner, 
a  bra<s  or  copper  ring.  2  in.  wide  and  '{s 
in.  thick,  is  cut  with  an  outside  diameter 
slightly  less  than  the  copper  disk.  This 


ring  is  fastened  to  the  outside  of  the 
liarrel  l)otioin  and  is  connected  dlectrically 
by  a  heavy  copper  wire  to  the  inside  disk. 
When  the  tank  is  in  operation  a  brush 
rubs  against  this  collector  ring,  and  thus 
the  pieces  being  plated,  lying,  as  they  are, 
in  contact  with  the  copper  disk,  are  con- 
nected electrically  through  the  di  k,  col- 
lector ring,  and  brush  to  the  negative 
power  circuit,  or  bus  bar.  The  brush  is 
made  from  several  copper  strips,  2  in. 
wide,  and  is  secured  to  the  supporting 
framework  in  such  a  position  that  it  will 
bear  against  the  collector  ring. 

The  driving  shaft  is  made  from  ati  iron 
bar,  IVs!  in.  in  diameter  and  21' ^  in.  long. 
A  block  of  ii  r  '  wood,  such  as  maple,  is 
screwed  to  the  l)ottom  of  the  tank  in-idc 
the  collector  ring.  At  the  true  center  of 
the  barrel  head  is  drilled  a  •l*^-'".  hole, 
throujih  the  l)lock  but  not  through  the 
head.  The  shaft  end  is  driven  into  this 
hole,  and  a  hole  is  drilled  through  the 
side  of  the  block  and  into  the  shaft  :  a 
short  piece  of  rod,  driven  through  the 
block,  will  hold  the  shaft  from  turning  in 
the  block.  A  steel  plate  of  suital)le  size 
is  secured,  and  a  l'2-'n-  hole  is  drilled  in 
its  center.  Four  screw  holes  should  abo 
be  drilled  and  countersunk,  at  points 
equally  spaced  from  each  other  near  the 
circumference,  ihis  plate  is  attached  to 
the  wooden  block  by  four  flat-head  iron 
screws.  Care  must  be  u^ed  in  putting 
this  plate  in  position,  since  it  will  serve 
as  the  backing  plate  for  the  simple  roller 
bearings. 

The  framework,  or  standard,  for  sup- 
porting the  barrel  should  be  as  rigid  as 
possible:  a  general  design  is  suggested 
in  the  .^^ketch.  .'Arrangements  are  made 
so  the  axis  of  the  barrel  lies  at  an  angle 
of  45*  with  the  horizontal.  Four  heavy 
furniture  casters  are  fastened  to  the 
framework  in  such  manner  that  they  will 
roll  against  the  steel  plate  as  the  barrel 
revolves,  thtis  forming  a  simple  roller 
bearing  to  lake  up  the  weight  of  the  plat- 
ing tank.  Two  bearings  of  antifriction 
metal  should  also  be  provided,  to  take 
up  the  lateral  thrust  due  to  belt  drive,  as 
well  as  to  center  the  plate  over  the  casters. 

A  crown-face  pulley  is  placed  on  the 
free  end  of  the  shaft,  and  two-  similar 
pulleys  are  placed  in  the  position  shown. 
The  driviug  belt  will  be  held  on  the  shaft 
pulley  through  the  aid  of  the  other  two 
pulleys.  A  light  scaffold  is  constructed 
to  support  the  anode,  as  indicated  in  the 
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sketch.  This  anode,  which  ma;^  be  a 
heavy  plate  of  copper,  nickel,  or  zinc,  de- 

peiidinf^  upon  the  type  of  plating  to  he 
done,  is  suspended  from  a  heavy  copper 
wire  which  is  fastened  to  the  scattold 
and  connected  electrically  to  the  positive 

side  of  the  power  circuit.  The  anode  is 
immersed  in  the  electrolyte,  and  during 
plating  the  current  passes  from  it  through 
the  solution  to  the  small  parts  on  which 
the  plate  is  deposited.   When  the  plating 


operation  is  completed,  the  parts  are 
palled  over  the  edge  ol  the  barrel  into 

sonic  retainer,  with  the  aid  of  a  small 
instrument,  like  a  toy  hoe. 

The  same  precautions  should  be  ob- 
served in  plating  by  this  method  as  in 

the  still-tank  process.  Current  regulation 
and  solutions  will  be  the  same  as  usual. 
The  only  noticeable  difference  due  to  the 
rotating-tank  method  will  l)c  that  quicker 
and  better  results  will  be  obtained. 


Naa  Uied  aa  File  Cleaner 


Motor  Drives  a  Row  of  Fans 


A  handy  file  cleaner  can  be  made  by 

flattening  the  point  of  a  large  nail  on  an 
anvil,  or  other  hard  surface,  and  hiing  the 
end  square.  A  few  strokes  across  the  file 
will  cut  a  row  of  teeth  which  will  dig 
down  into  the  grooves  and  remove  all 
dirt.  Such  a  tool  is  far  more  eflfective 
than  a  bru>h  in  a  woodworking  plant, 
where  files  tend  to  gather  a  good  deal  of 
pitch. — Frank  A.  Rice,  Ouray,  Colo. 


Sand  Block  Polishes  Commutators 

A  piece  of  sandpaper  fastened  Hat  on 
a  wooden  block  is  not  as  effective  in 

smoothing  the  surface  of  a  commuta- 
tor as  a  curved  block  made  for  the  pur- 
pose out  of  cement 
and  sand.  Make  a 
box  from  %-in. 
boards,  giving  the 
required  ctirvc  to 
the  lower  edge  ot 
the  end  pieces,  and 
nail  a  sheet  of  tin 
to  the  bottom,  after 
bending  it  to  the 
same  curvature. 
This  box  ser\'es  as 
the  mold,  or  form, 
to  give  the  required 
shape  to  the  l)lock. 
To  make  the  mix- 
ture^ use  six  parts  of  clean,  sharp  sand 
to  one  part  of  Portland  cement,  and  add 
a  tablespoonful  of  sugar  to  every  pound 
of  cement.  Mix  thoroughly  with  water 
mitil  the  paste  is  b>osc  enough  to  take 
the  shape  of  the  moUl  readily,  and  then 
put  on  the  lid  and  leave  the  material  to 
dry.  When  it  is  solid,  remove  the  sides 
and  bottom  of  the  box,  and  drill  two  holes 
through  the  ltd  into  the  cement  to  take 
expansion  bolts,  which  will  be  used  in 
securing  the  handle.  The  result  will  be 
a  sand  block  that  will  last  indefinitely. 
—James  E.  Noble,  Kingston,  Ont.,  Can. 


To  avoid  the  expense  of  installing  mo- 

tor-eqiiipjied  fajis,  the  keeper  of  a  public 
hall  attached  a  row  of  large  spools  to  a 
wall  by  means  of  brackets,  and  fastened 
fan  blades  to  each  spool.  All  the  fans 
were  connected  witli  a  small  motor  by 
a  long  string,  which  parsed  around  each 
spool  in  turn,  operating  like  a  machine 


MACKCT 


ritonT  view 


A  Set  of  Homemade  Pans  U  DUtributad  alone  a 
Walt,  awl  Bdtad  to  a  Motor  bj  a  Long  Strtaf 

belt.  A  high  rate  of  speed  was  not  at- 
tained, but  there  was  suBicicnt  to  cool  the 
hall,  and  the  air  was  circulated  freely 
enough  to  insure  complete  ventilation,— 
W.  Wallace  Snyder,  Bedford,  N.  Y. 


Engagement  Reminder  for  Desk 

Without  con- 
stant reference 
to  memoranda, 
engagements  are 
likely  to  be  for- 
gotten. A  dou- 
bled   sheet  of 

{»aper  with  one 
eaf  at  an  angle, 
as  shown,  will  not 
be  overlooked. 


IT  Nuts  that  have  dropped  into  awkward 

places  in  .uitomoliiles  may  be  removed 
by  greasing  the  end  of  a  stick  and  fish- 
ing for  them  with  this  implemenL 
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Ladder  Hooks  «nd  Boxes  for  Painters 

and  Pniit  Pickers 

When  working  on  a  ladder,  it  is  desir- 
able 10  have  both  hands  free,  and  so  an 
adjustable  bracket  which  will  hold  a  load 


Wire  Supports  Used  for 
HaogingtPaint  Pots,  Bas- 
kets, and  Other  Articles, 
on  I.addcrs,  can  be  Con- 
trived in  Such  a  Way 
That  They  do  Not  Inter- 
fere with  •  Workman's 


FlG.  2 


at  any  elevation  on  the  ladder  is  very 
convenient.  Coarse  wire  is  the  best  mate- 
rial to  use,  and  the  pattern  of  the  con- 
trivance is  determined  by  the  nature  of 
the  work  to  be  done.  I'it:.  1  shows  a  very 
simple  pattern,  which  is  s<  r\  iccable  for 
both  fruit  picking  and  ]».uIltiIl^^  It  is 
much  handier  than  the  double  hook  so 
often  used  to  hang  a  paint  pot  in  the 
center  of  a  ladder  rung,  as  it  keeps  the 
pot  clear  of  the  ladder  and  out  of  the 
workman's  way.  The  construction  shown 
in  Fig.  2  is  not  so  simple,  but  far  more 
adaptable.  It  is  best  suited  to  fruit  pick- 
ing, and  the  wires  are  so  arranged  that 
they  do  not  interfere  with  the  picker's 
hand  as  he  loads  his  basket  or  box.  \\'hen 
it  is  full,  he  detaches  it  from  the  ladder, 
and  by  a  slight  readjustm«»it  of  the  wires 
he  is  provided  with  a  handle  to  carry  it 
away. 


Using  Broken  Valve  Springs 

Do  not  throw  away 
the  broken  sprini^  of 
an  automobile  valve. 
Cut  it  into  sections. 
SO  that  each  complete 
turn  forms  a  tinit :  file 
the  ends  smooth,  and 
use  the  pieces  for 
spring  washers. 


<  A  water  barrel  cut  in  two  makes  two 
good  \va.shtubs.  Two  opposite  staves 
furnish  the  handles  of  each  tub  by  being 
allowed  to  project  above  the  others. 


Conserving  Batteries  of  Stationaiy 
Gas  Engines 

A  mechanic  who  used  a  four-cycle  sta- 

tionary  engine  rcpulated  its  speed  by 
means  o£  a  governor,  which  operated  by 
holding  the  exhanst  valve  open  and  pre- 
venting the  engine  from  sucking  in  a 
charge.  \\  hen  this  took  ^lace  the  spark 
was  wasted,  and  as  he  wished  to  avoid 
draining  energy  from  his  battery  unnec- 
essnrilv,  he  contrive<l  a  contact  adjust- 
ment by  which  the  circuit  was  kept  open 
except '  when  the  exhaust  valve  was 
closed.  He  mounted  an  insulated  strip  of 
brass  on  the  rod  which  operated  the  ex- 
haust valve,  and  connected  it  with  the 
battery.  He  mounted  another  strip  on 
the  cylinder,  and  adjusted  it  so  that  it 
made  contact  with  the  strip  on  the  rod 
when  the  exhaust  valve  was  closed.  The 
strips  were  connected  to  the  ignition  cir- 
cuit, which  thus  remained  open  e%*en  when 
contact  was  made  at  the  timer,  and  was 
closed  onlv  when  a  charge  of  gas  was 
ready  for  firing. — Arthur  A.  Richardson, 
Centre  Bamstead,  X.  H. 


Homemade  Steel-Stamp  Moonting 

The  metal  stamps  which  are  frequently 

used  to  mark  numbers  on  tools  and  ma- 
chine parts  are  apt  to  be  mislaid,  and 
this  is  a  strong  argument  against  using  a 
set  of  separate  stamps  for  the  difTcrcnt 
numbers.  Experience  has  shown  that^  it 
is  a  much  better  plan  to  make  an  in- 
strument with  all  thi  imps  attached,  so 
that  it  can  be  handled  like  one  of  the  ad- 
justable rubber  stamps  with  which  dates 
are  printed.  The  illustration  shows  the 
dimen>ions  to  be  followed  in  making  a 
handy  tool  for  this  purpose,  but  no  al- 
lowance is  given  for  loose  or  tight  fits, 
as  clearances  are  easily  provided  with  a 
reamer  or  file.  Any  kind  of  steel  can  be 
used,  but.  of  course,  tool  steel  is  best. 

Make  the  handle  first,  of  square  stock, 
turning  it  to  a  cylindrical  shape  where 
indicated,  and  knurl  it.  so  that  it  can  be 
firmly  gripped  in  the  hand.  Cut  a  slot 
iti  the  square  end.  and  at  the  bottom  of 
the  slot  drill  a  hole  extending  nearly  to 
the  other  end  of  the  handle.  At  the  top 
of  the  hole,  slot  the  metal  again,  in  such 
a  way  that  the  second  slot  forms  a  con- 
tinuation of  the  first,  but  is  narrower; 
then  drill  a  hole  through  the  square  end, 
piercing  the  jaws  on  both  sides  of  the 
wide  slot,  so  as  to  hold  a  pin.  for  a  bear- 
ing. Cut  a  steel  disk  to  revolve  on  the 
pin,  and  drill  a  hole  through  the  center 
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to  hold  it.  Ream  after  drilling,  so  that 
the  pin  will  be  a  loose  fit  in  this  hole 

when  assembled,  and  a  drive  fit  in  the 
holes  alread;^'  made  in  the  jaws  of  the 
handle.  Divide  the  ciretimference  of  the 
disk  into  nine  equal  parts,  make  prick- 
punch  locations  for  the  holes  which  are 
to  hold  the  different  stamps,  and  use  the 
stamps  to  mark  numbers  on  the  side  of 
the  disk  afjainst  the  nine  locations,  so 
that  they  may  be  easily  identified.  Ten 
will  not  be  necessary,  as  6  and  9  will  be 
marked  by  the  same  stamp. 

Then  determine  the  size  of  the  holes 
in  the  circumference  of  the  disk.  From 
the  stamps  cut  off  the  portions  that  are 
to  be  used,  and  bevel  the  ends  which  .will 
enter  the  holes.  Also  bevel  the  end  of 
one  of  the  discarded  portions,  anrl.  to 
avoid  experimenting  with  the  stamps,  use 
it  to  determine  the  size  of  the  holes 
needed  to  make  a  force  fit.  The  experi- 
ment should  be  made  by  drilliufj  holes 
of  different  sizes  in  a  niece  of  .scrap  steel, 
and  a  few  trials  will  snow  what  diameter 
will  give  a  drive  fit  without  violent  ham- 
mering. Having  determined  the  size  of 
the  drill,  make  the  holes  at  the  locations^ 
prick-punched  on  the  circumference  of 
the  disk,  and  drive  in  the  stamps,  using 
a  piece  of  wood  or  brass  to  protect  the 
figures  on  the  faces. 


A  Piece  of  Bar  Stock  and  a  Revolving  DisW  Form 
an  Instrument   frr  Stamping   Any  Number 
Desired  on  Tools  and  Machine  Parts 

A  plunger  must  be  furnished  to  keep 
the  atsk  from  turning?  after  the  stamp 

has  been  set,  and  this  will  be  dropped 
into  the  hole  drilled  through  the  length 
of  the  handle.  Bevel  the  end  which  is 
to  fit  between  the  stamps  projecting  radi- 
ally from  the  disk,  and  be  careful  to  make 
the  fit  a  fairly  snuj;  one,  so  that  the  disk 
•will  not  oscillate  when  the  tool  is  in  use. 
A  coil  spring  is  placed  below  the  plunger 
at  the  bottom  of  the  hole,  to  hold  it 
rigidly  against  the  disk,  and,  when  the 
latter  is  to  be  shifted,  the  plunger  is 
pressed  back  by  means  of  a  short  pin 
which  passes  through  it. 


A  glance  at  the  drawing  will  show  the 
order  in  which  the  parts  are  to  be  as- 

scmbled  and,  if  reasonable  care  has  been 
exercised  in  filing  and  reaming  the  parts 
where  the  adjustments  call  for  accuracy, 
there  will  be  no  appreciable  lost  motion 
while  the  tool  is  in  service. — C.  Ray 
Haynes,  Centre  Village,  N.  Y. 


A  Vegetable  Sprinkler 

For   keeping   vegetables   fresh,  some 
small  stores  use  a  device  consisting  of  a 

vertical  pipe  Con- 
nected with  the 
•  water  main,  and 
surrounded  by  two 
or  three  circular 
dishes  of  galva- 
nized iron,  all  of 
which  except  the 
lowest  one  have 
several  hole  n 
punched  in  them. 
The  dishes  are  cov- 
ered by  c  o  n  i  c  a 
pieces  of  coarse 
wire  netting,  upon 

which  the  vegetables  are  laid.  The  water 

escapes  from  a  jet  at  the  top,  strikes  a 
cap  or  balile  plate  placed  over  it,  and  is 
thereby  broken  into  a  fine  spray.  This 
falls  upon  the  vegeta!)les  bejow,  and 
eventually  passes  into  the  bottom  dish, 
where  it  escapes  through  a  waste  i)ipe. 
The  dishes  are  secured  to  the  pipe  by  iron 
clamps. 


Saw  Clamp  Made  from  Sticks 

A  carpenter  went  to  work  on  a  job 
without  his  saw  clamp,  and  in  the  course 
of  his  work  he  had  occasion  to  use  it. 
To  avoid  a  trip,  he 
made  one  out  of 
some  scraps  of 
lumber.  Two 
boards  were  planed 
smooth  to  serve  as 
jaws,  and  after  the 
saw  had  been 
placed  between 
them,  they  were 
dropped  into  V- 
shai)ed  cuts  which  had  been  made  in  two 
2  by  4-in.  {liccts,  sot  upright.  Tapered 
grooves  were  cut  in  the  jaws  where  they 
entered  the  V-shaped  cuts,  so  that  they 
were  gripped  ti,i,ditly  together  by  being 
forced  downward.  The  angle  of  the  V- 
cuts  should  not  be  more  than  20 '  or  25'. 
^Willis  E.  Berg,  Flagstaff,  Ariz. 
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Mirror  on  Hacksaw  Blade 

A  small  nickelplated  disk,  placed  on 
the  blade  of  a  hacksaw  in  the^  manner 

shown,  will  act  as 
a  reflector  and 
throw  li^ht  on  the 
material  alonj;^  the 
edge  of  the  blade. 
In  this  way  it  will 
greatly  assist  tlie 
operator  if  he  is 
working  in  a  dark 

Klace  and  has  no 
elper  to  hold  a 
light.  Even  with  an  assistant,  it  is  often, 
more  of  a  hindrance  than  a  help  to  have 
a  portable  lamp  held  near  the  operator's 
eyes;  but  a  reflector  of  this  kind  takes 
up  practically  no  space,  and  throws  all 
the  light  on  the  work  without  dazzling 
the  workman. 


thumb  nut  is  put  on  and  tightened. 
Then,  to  sharpen  the  blade,  roll  the  holder 
back  and  forth  over  the  hone.  When  one 
edge  is  sharp,  loosen  the  nut  and  turn  the 
other  edge  to  the  front.  In  this  way 
both  cdct  s  arc  sharpened  on  one  side,  and 
to  sharpen  them  on  the  other  side  the 
blade  is  turned  over.  It  is,  of  course,  nec- 
essary to  pivot  the  spool  in  such  a  posi- 
tion that  the  angle  between  the  blade 
and  the  surface  of  the  hone  will  allow 
sufficient  clearance  for  the  head  of  the 
screw  :  if  there  is  not  quite  enough  room, 
the  head  can  be  filed  down. — Albert  E. 
Jones,  East  Milton,  Mass. 


Paintiiis  tiie  Stain 

'A  staircase  coated  with  fresh  paint  is 
out  of  commission  unless  a  narrow  track 
is  left  unpainied  at  one  side  or  in  the  cen- 
ter, to  be  covered  later  when  the  rest  of 
the  paint  is  dry.  But  when  a  surface  has 
been  coated  piecemeal  in  this  fashion,  it 
has  an  uneven  look,  and  a  better  method 
is  to  paint  alternate  steps,  using  the  un- 
painted  ones  for  ascending  the  staircase, 
and  coating  them  later  when  the  painted 
ones  are  dry.  As  each  step  is  painted, 
cnat  the  riser  belonging  to  the  next  step, 
so  that  fresh  paint  will  not  be  injured  if 
a  riser  is  accidentally  kicked  in  using  the 
stairway.— J.  H.  Moore,  Toronto,  Can. 


Raaor-Honing  Frame 

A  very  serviceable  frame  for  holding 
double-edged  safety-razor  blades  while 
honing  them,  can  be  made  in  a  short 
time  out  of  pieces  of  a  cigar  box,  an 
empty  spool,  and  some  glue,  plus  a  screw 

and  thumb  nut 
from  an  old  dry 
battery.  The  spool 
is  placed  in  the 
frame  so  as  to  re- 
volve freely,  its 
position  being  de- 
termined by  the 
angle  desired  be- 
tween the  blade 
and  the  hone.  The 
blade  is  placed  below  the  crosspiece  at 
the  front,  and  the  screw  is  passed 
through  both  from  bdow,  whereupon  the 


'   Green  Food  for  Poultry  Kept 

In  WiieSlinc 

Green  poultr>'  feed  gets  dirty  if  thrown 
on  the  floor  of  the  poultry  house,  and  is 
only  partly  consumed.  The  hens  will  eat 
it  all  if  it  is  kept  in  a  pouch,  or  pocket, 
hung  by  a  cord  from  the  roof  of  the 
house,  or  fastened  to  the  wall  like  a 
manger.  The  best  material  to  use  is  2-in. 
mesh  poultry  wire,  which  will  hold  any 
waste  vegetables  and  weeds,  and  will  en- 
able the  birds  to  get  at  the  feed  from  be- 
neath without  letting  them  spill  any  of  it. 
Hang  it  in  such  a  position  that  the  hens 
will  be  able  to  reach  it  without  straining 
or  jumping.— J.  T.  Bartlett,  Ft,  Collins, 
Colorado. 


wooo. 

PLUO 


Starting  a  Tank  Siphon 

Tt  is  not  uncommon  to  apply  the  prin- 
ciple of  the  siphon  in  drawing  gasoline 
from  a  tank  into  a  pail,  but  an  objection 

to  starting  the 
flow  by  sucking 
the  end  of  an  ordi- 
nary hose  is  the 
(lisagreeable  ex- 
perience of  get- 
ting the  taste  of 
the  gasoline.  To 
avoid  this,  set  the 
tank  on  Mocks,  so 
that  the  bottom  is 
above  the  top  of 
the  pail,  and  use 
a  metal  tube  for 
the  siphon.  Make  a  tee  joint  in  the  tube, 
a  short  distance  above  the  lower  end.  and 
attach  a  smaller  pipe  to  the  joint.  Plac- 
ing the  finger  over  the  lower  outlet,  the 
air  is  sucked  from  the  siphon  until  the 
flow  has  been  started,  and  a  valve  shuts 
off  the  stream  when  pails  are  being  ex- 
changed.—J.  C.  Smith,  Kodiak,  Alaska. 
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Retracing  Badly  Creased  Blueprints 

It  is  difficult  to  trace  a  blueprint  that 
is  prevented  by  folds  or  wrinkles  from 
lying  flat.  To  straighten  such  a  print,  soak 
it  in  water,  hang  it  up  by  one  corner,  and 
allow  it  to  dry.  Do  not  hang  it  against 
a  wall,  but  from  a  line,  so  that  air  will 
have  access  to  it  on  all  sides.  Use  no  me- 
chanical means  of  drying  it. 


Thimble  for  Acetylene  Work 

An  acetylene  welder  suffered  constantly 
from  burns  on  one  finger  of  his  left  hand, 
where  the  sparks  fell  most  copiously  from 
his  torch,  and  his  glove  gave  little  protec- 
tion, as  the  material  on  this  finger  was 
generally  burned  through.  A  thimble  was 
rolled  out  of  scrap  sheet  copper,  with  the 
metal  turned  over  at  one  end  to  form  the 
top.  where  a  small  hole  was  left  for  ven- 
tilation, and  a  guard  projected  down  the 
back  to  protect  the  knuckle.  The  seam 
was  soldered  at  the  side,  so  that  the  fall- 
ing sparks  might  not  drop  directly  on  the 
seam,  and  melt  the  solder. — E.  B.  V^an 
\'liet,  Paterson,  X.  J. 


Rubber  on  Hammer  Protects  Woodwork 

A  soft  bumper,  or  fender,  on  the  head 
of  a  hammer  will  insure  the  safety  of 
,  LARGE  RoBB«  BAND     a^Jjacent  wainscot- 
t     ■    '    'U^'  '  '  '  I '  i|    ing,    w  hen  nails 

are  being  driven 
into  a  floor  close 
to  the  wall.  Wind 
a  large  rubber 
band  around  the 
h  a  m  ni  e  r  head, 
giving  it  several 
turns  about  the 
metal,  so  that  it 
.  will    act    as  a 

cushion,  protect- 
ing finished  surfaces  from  being  scratched 
or  dented  by  misdirected  blows.  The 
material  is  not  heavy  enough  to  affect  the 
balance  of  the  hammer. — C!has.  H.  W  illey, 
Concord,  X.  H. 


Unusual  Type  of  Fireplace 

It  is  not  usual  to  build  an  open-fire 
grate  30  in.  above  the  floor  for  the  pur- 
pose of  warming  a  living  room  in  a  farm- 
house. This  method  of  construction  has, 
however,  been  found  very  successful  on  a 
farm  in  one  of  the  southern  states,  dis- 
tributing the  heat  thoroughly  without  per- 
mitting the  smoke  to  cause  any  trouble. 
An  open  channel  carries  the  smoke  up  to 


a  cowl  which  covers  the  entrance  to  the 
flue,  about  4  ft.  above  the  fireplace.  It  is 
kept  traveling  upward  by  means  of  a  con- 
tinuous draft  which  rises  out  of  an  air 
passage,  running  from  a  grating  at  the 


An  Air  Duct  at  the  Back  of  a  High  Fireplace  Acts 
as  a  Blower,  and  Also  Keeps  the  Smoke 
Moving  through  an  Open  Flue 

floor  level  up  to  the  back  of  the  grate, 
where  it  en«ls  in  the  open  channel.  The 
constantly  moving  air  causes  the  coal  tu 
be  thoroughly  consumed,  and  the  height 
of  the  fireplace  enables  the  heat  to  radiate 
in  all  directions.  The  latter  feature  gives 
this  type  of  grate  an  advantage  over  the 
usual  kind,  which  often  expends  too  much 
heat  on  the  hearth  itself,  without  allow- 
ing much  to  reach  the  floor  level  in  the 
middle  of  the  room. — \V.  B,  Gray,  Louis- 
ville, Ky. 

A  Mirror  to  Sight  Levels 

When  laying  sills  or  joists  it  is  fre- 
quently found  desiral)le  to  sight  along 
.  thorn  to  ascertain  the  exact  level. 
§:  This  is  trying  on  the  knees,  but 
>i|  by  arranging  a  mirror  as  shown 
*il  in  the  drawing,  an  accurate  sight 
!s!!  may    be  taken 

^/q'-:":-r"T~li-;jq 

I  MIRROR  SILL-' 


while  standing  up. 
The  mirror  must 
be  plane,  or  the 
image  will  be  dtS' 


torted  and  an  accurate  sight  cannot  be 
taken.  A  small  plate-glass  toilet  mirror 
with  easel  back,  procurable  for  a  t\w 
cents,  is  excellent  for  this  purpose,  and 
will  save  much  inconvenience. — Roy  R. 
Snow,  Ontario.  Can. 
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Greenhouse  Moved  About  on  Wheels 

Has  Wider  Usefulness 

A  traveling  glasshouse  is  a  great  con- 
venience to  the  nurseryman  or  market 
gardener.  Many  crops  require  shelter 
only  at  certain  periods  of  the  year,  such  as 
in  the  early  stages  of  their  growth,  or 
when  they  arc  coming  to  maturity.  But  if 
the  plants  are  in  the  ground  under  a  fixed 
.structure,  the  shelter  cannot  be  used  for 


A  Movable  Greenhouse  Enables  a  Truck  Gardener  to  Econooiiie  in  Class, 
and  to  Give  Shelter  to  DifTerent  Crops  in  Turn,  at 
the  Period  in  Which  They  Need  It 

anything  else  until  the  crop  is  cleared, 
whereas  a  glasshouse  on  wheels  can  be 
taken  from  plot  to  plot,  whenever  needed. 
I  he  si<le  panes  are  hingd  at  the  eaves,  so 
that  they  can  be  lifted  up  whenever  it  is 
necessary  to  move  the  house  over  tall 
crops.  It  will  be  observed  that  the  wheels 
run  on  ways  made  of  bricks,  but  even 
without  a  track  of  any  kind  there  is  no 
jliflTiculty  in  handling  the  structure.  One 
greenhouse  t>f  this  kind  will  serve  a  very 
large  garden,  as  it  is  usual  to  plant  crops 
which  maturL-  at  dilTerent  periods. 


Salt  Shaker  Is  Converted 
into  Toothpick  Holder 

Some  restaurant  patrons  regard  the 
open  toothpick  holder  with  misgivings. 
Different  classes  of  people  use  it,  and 
when  toothpicks  stand  in  the  same  con- 
tainer for  a  long  time,  their  chance  of 
remaining  clean  is  considerably  reduced. 
A  salt  shaker  with  a  metal  screw  top  of 
the  usual  pattern  can  be  used  as  a  closed 
toothpick  container.  Cut 
a  disk  of  rubber  or  cork, 
about  Yi  in.  thick,  and  of 
sufficient  diameter  to 
make  a  tight  fit  in  the 
neck  of  the  bottle.  Force 
it  into  position  with  the 
metal  top  over  it,  and 
screw  the  latter  down 
tight.  Bore  two  Vs-in. 
holes  through  both  cap 
and  stopper;  then  re- 
move both,  and  counter- 
sink the  holes  on  the 
lower  side  of  the  stopper. 
Fill  the  shaker  with 
toothpicks  and  replace 
both  stoj)i)er  and  cap, 
taking  care  that  the  holes  in  both  corrc- 
snond.  The  container  is  now  complete. 
VVhen  it  is  turned  upside  down,  the  coun- 
tersink at  each  hole  will  guide  a  tooth- 
pick into  the  mouth  of  the  hole,  so  that 
only  two  of  them  can  escape  at  once,  and 
the  rest  will  be  kept  clean  until  they  are 
to  be  use<l.  .Also,  if  the  container  is 
knocked  over,  none  of  them  will  be  soiled; 
but,  if  the  picks  in  an  open  container  are 
spilletl  on  the  floor,  it  is  not  likely  that 
any  witness  of  the  accident  would  want 
to  use  any  of  them. 


Restoring  Indistinct  Graduations 

on  Fever  Thermometers 

The  ink  in  the  graduations  on  a  clin- 
ical thermometer  is  gradually  worn  away 
if  the  instrument  is  in  constant  use.  It 
can  be  renewed  by  dipping  a  piece  of 
cloth  in  ink  and  rubbing  it  along  the  grad- 
uations, care  being  taken  to  wipe  otT  all 
surplus  ink  with  paper  before  it  has  time 
to  dr>'.  Paper  is  used  because  it  is  too 
stiff  to  sink  into  the  depressions  at  each 
graduation,  and  cojisequently  the  ink  in 
these  remains  undisturbed.  Ordinary 
writing  ink  gives  fairly  good  results,  but 
the  waterproof  ink  used  by  draftsmen  is 
blacker,  and  therefore  better. — Harold  E. 
Benson,  Bouhler,  Colo. 


Roost  Windows  in  Poultry  Houses 

Aid  City  Breeders 

The  city  poultry  breeder  generally  finds 
a  problem  in  the  limited  space  of  his  poul- 
try house,  but  he  can  add  to  the  area 
liy  using  roost  windows.  They  should  be 
long  and  narrow,  and  placed  in  the  wall 
below  the  dropping  boards,  preferably 
close  to  the  sill.  One  or  two  windows 
will  usually  be  enough.  As  the  hens 
scratch,  they  often  pile  up  litter  below 
the  drop|)ing  boards,  so  that  the  space 
under  them  is  wasted;  but  it  is  saved 
if  roost  windows  are  used,  as  hens  al- 
ways scratch  with  their  heads  toward 
the  light,  and  they  consequently  pile  up 
the  litter  behind  them. 
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Fitting  Flues  When  Cut  Too  Short 

On  a  job  of  refluing  a  boiler,  the  flues 
were  cut  too  short.  A  few  of  the  new 
flues  were  inserted  at  random  in  their 
correspondinpf  holes  in  the  two  flue  sheets. 
They  were  fastened  at  one  end.  An  iron 
rod,  almost  the  size  of  the  inside  diam- 
eter of  the  flues,  was  heated  white-hot, 
and  inserted  in  one  of  the  tubes.  By  re- 
peating the  treatment  the  flue  expanded 
and  increased  in  length.  The  flue  thus 
lenj^hened  was  quickly  rolled.  This  plan 
was  followed  on  several  other  flues.  Upon 
coolinp,  the  flues  shrank,  drawing  the 
flue  sheets  together,  and  decreasing  the 
distance  between  the  flue  sheets  from  Yg 
to  %  in.  Then  the  job  was  ready  for  in- 
serting the  remainder  of  the  flues,  pro- 
ceeding according  to  the  usual  practice. 


A  track  is  laid  along  the  floor  of  the 
box,  into  which  the  wheels  of  the  ma- 
chine fit.  These  enable  the  owner  to  run 
the  machine  either  in  or  out  of  the  box 
with  only  the  end  door  open,  the  track 
serving  as  a  guide  to  the  front  wheel  and 
handlci)ars,  so  that  it  keeps  to  the  center 
automatically.  The  top  of  the  box  is 
latched  from  the  inside  and  the  end  door 
is  secured  with  a  padlock. 

There  are,  of  course,  many  features  of 
construction  which  can  be  varied  accord- 
ing to  the  needs  or  the  convenience  of 
the  maker.  Instead  of  crate  boards,  piano 
bo.xes  may  provide  material  for  the  pur- 
pose, and  very  little  change  is  necessary. 
Two  boxes  are  used,  the  back  of  each 
being  removed,  and  they  are  then  fas- 
tened back  . to  back,  with  those  portions 
facing  outward  which  are  ordinarily  used 


Motorcycle  Garage  in  a  Box 

Motorcyclists  will  be  interested  in  the 
garaging  idea  illustrated  by  the  accom- 
panying photographs.  This  simple  box 
was  built  at  a  cost  of  about  $8  bv  a  mo- 
torcycle enthusiast  who  is  over  75  years 
old.  It  was  made  from  crate-end  boards, 
obtained  for  the  asking  at  the  agency 
where  the  machine  was  purchased,  and 
the  principal  items  of  its  cost  were  the 
tar  paper  with  which  it  was  covered  and 
the  hardware  entering  into  its  construc- 
tion. 

By    this    method    the    motorcycle  is 
housed  in  a  minimum  of  storage  space. 
Even  in  the  most  congested  communities 
there  are  few  motorcyclists  who  would 
find  their  living  quarters  so  cramped  tor 
space  that  a  motorcycle  garage  of  this 
type  could  not  be  built.    It  furthermore 
gets    the    owner  away 
from  the  not  uncommon 
difficulty   i  n  V  o  Iv  e  d  in 
keeping  his  machine  in  a 
shed    or    garage  often 
several  city  blocks  away 
from  his  residence. 

The  box  is  of  such 
stanch  construction 
that  it  could  not  be 
readily  broken  open.  The 
two  doors,  end  and  top. 
make  it  ver\'  accessible 
when  putting  the  ma- 
chine away  or  removing 
it.  The  shelves  along  the  sides  are  used  to  cover  the  front  or  keyboard  side  of 
for  oils,  greases,  spare  parts,  and  tools,  the  instrument.  A  door  is  |)laced  at  the 
All  of  these  may  be  easily  reached,  and  end.  and  the  arrangement  of  the  interior 
at  the  same  time  are  equally  well  housed  fittings  may  be  identical  with  those  al- 
when  the  box  is  closed.  ready  described. 


vnoTO  IT  oouiiTUT  or  J.  t.  iomaa 


This  Simple  Motorcycle 
Garage  Houses  the  Ma- 
chine in  a  Minimum  of 
Space,  and  Saves  the 
Owner  Many  Jcorneys  to 
and  from  a  Public  Ga- 
raRe.  It  Is  Weatherproof, 
and  Provides  Sufficient 
Protection  from  Theft. 
Tools  and  Lubricating 
Oils  are  Kept  on  the 
Shelves  along  the  Sides 
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Old  Tanks  Protect  Water  Plug 


Plumb  Bob  Hung  from  Tapeline 


A  water  plufj  standing:  at  a  sharp  cor- 
ner is  sonietinics  in  danger  of  being  dam- 
aged by  rapidly  driven  vehicles.  The 
photORraph  shows  a  provision  made  to 


Two  Old  Tanks.  Set  One  on  Either  Side  of  a  Water 
Plug  at  a  Sharp  Bend  in  a  Road.  Prevent  the  Plug 
from  being  Struck  by  Carelessly  Driven  Trucks 

safeguard  the  plug.  Galvanized-iron 
tanks  from  a  kitchen  range  were  filled 
with  sand  to  make  them  stand  firm,  and 
were  then  placed  on  each  side  of  the  plug, 
so  as  to  meet  the  inij)act  of  any  truck  or 
wagon  which  came  too  close. — Monroe 
Woolley,  San  Francif^co.  Calif. 


Safety  Catch  for  a  Window 

To  make  a  very  simple  safety  catch  for 
preventing  the  raising  of  a  window  from 
the    outside,    a    cabinet-door    catch  is 

screwed  across 
one  end  of  the  top 
of  the  lower  sash, 
>«i  that  it  will  just 
clear  the  edge  of 
the  upper  sash.  A 
screw  is  inserted 
in  the  correspond- 
ing upright  of  the 
upper  sash,  at  a 
distance  which 
will  allow  the 
sash  to  be  raised 
to  a  height  not 
sufficient  to  a<lmit  a  man's  body.  When 
the  sash  is  raised  to  this  height,  it  comes 
in  contact  with  the  screw.  To  raise  the 
window  to  its  full  height,  it  is  only  nec- 
essary to  pull  back  the  catch  so  that  it 
will  slitle  over  the  screw.  The  upper  sash 
cannot  be  pulle<l  down  from  outside  with- 
out automatically  closing  the  lower  one. 


C^^otor^sts  parking  at  the  curb  in  city 
streets  can  find  out  the  position  of  cars 
behind  them  by  looking  at  the  reflections 
in  store  windows,  and  so  avoid  collisions. 


A  mechanic  who  constantly  used  a  long 
plumb  line  in  his  work,  and  found  thai 
he  was  often  obliged  to  disentangle  the 
line,  attached  the  plumb  bob  instead  to 
the  end  of  a  tape  measure,  which  he 
rolled  up  in  its  case  when  not  in  use. 
The  tape,  although  stiflfer  than  the  or- 
tlinary  line,  gave  sufficient  accuracy  for 
the  work, — A.  M.  Fairfield,  St.  Mary's, 
Kansas. 


LOCK 


PISTON 


SLccve 


Tin  Sleeve  for  Replacing 
Piston  Rings 

There  is  little  difficulty  in  fitting  a  pis- 
ton carrying  several  rings  into  the  cylin- 
der, if  a  tin  sleeve  is  used  to  compress 
the  rings  in  their 
grooves  as  the 
jjiston  enters  the 
cylinder.  When 
the  rings  have 
been  placed  in 
position,  the 
sleeve  is  folded 
around  the  piston 
,  and  locked  with  a 
strip  of  tin,  after 

which  the  piston  is  forced  into  the  cyl- 
inder entrance,  the  sleeve,  of  course,  re- 
maining outside.  In  this  way  each  ring 
is  kept  from  spreading  until  it  has  begun 
to  enter  the  cylinder. 

.\  less  elaborate  method,  which  is  al- 
most as  effective,  is  to  form  the  sleeve 
from  a  tin  can.  without  bending  the  edges 
as  shown,  and  then  compress  sleeve  and 
rings  by  wra|)ping  a  piece  of  stiff  wire 
around  it  and  twisting  the  ends  together 
with  pliers.  This  method  has  the  advan- 
tage of  not  requiring  a  difTerent  sleeve 
for  every  difTerent  size  of  piston,  hut  the 
disadvantage  of  being  a  trifle  more  cum- 
bersome. 

Salvaging  Rusted  Tools 

A  rusted  tool  is  permanently  impaired, 
for  although  it  can  be  salvaged,  it  is  more 
liable  to  rust  again  than  one  which  has 
been  kept  in  condition.  To  remove  rust 
from  a  steel  object,  fasten  it  tightly  with 
wire  to  a  piece  of  zinc,  and  place  them 
in  a  container  holding  water,  to  which  a 
little  sulphuric  acid  has  been  added.  It 
is  a  good  plan  to  use  a  large  container, 
so  as  to  treat  several  objects  at  once,  and 
they  should  remain  there  until  the  rust 
has  entirely  disappeared,  which  may 
take  some  days,  or  even  a  week.  When 
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articles  arc  badly  rusted,  add  more 
sulphuric  acid  occasionally.  The  steel 
being  in  contact  with  the  zinc,  short- 
circuited  battery  cells  are  fornicd,  and  the 
rust  is  reduced  to  iron  again  by  electro- 
chemical action.  The  steel  becomes  dark- 
ened, or  blackened,  by  the  process,  but 
resumes  its  original  color  when  rubbed 
with  sweet  oil  or  a  mixture  of  petrolatum 
and  kerosene. 


To  Avoid  Breaking  Gauge  Glasses 

In  cleaning  a  steam-engine  water-gauge 
glass,  it  is  important  to  avoid  touching 
it  with  metal.  Experience  has  shown  that 
contact  with  a  metallic  surface  may  weak- 
en the  material  so  that,  although  it  does 
not  break  immediately,  it  is  likely  to  be 
found  broken  after  a  short  time.  For 
this  reason  it  is  advisable  not  to  use  wire 
in  pushing  a  piece  of  waste  through  the 
gauge,  but  to  use  a  thin  piece  of  wood; 
also,  in  cutting  new  glsss  to  the  desired 
length,  to  insert  the  cutter  from  the  end 
that  will  not  be  used.  The  reverse  meth- 
od was  tried  as  an  experiment  with  sev- 
eral lengths  of  tubing,  and,  although  no 
breakage  was  observable  at  the  time,  all 
the  lengths  were  found  broken  a  short 
time  later. 


To  Dry  Drawing  Ink  Quickly 

A  lamp  shade  with  a  carbon  lamp  in 
it  will  quickly  dry  India  ink  if  set  over  a 

drawing,  but  an 
even  better  ar- 
rangement is  to 
make  a  shade  out 
of  corrugated 
pasteboard,  such 
as  lar^e  cartons 
are  sometimes 
made  of.  The  air 
contained  b  e  - 
twecn  the  corru- 
gations and  the 
two  sides  acts  as 
an  insulation  which  retains  the  heat  of 
the  lamp.  The  shade  should  be  about  a 
foot  square  at  the  bottom,  and  is  easily 
glued  together,  as  shown  in  the  sketch. 
It  can  be  hung  on  a  hook  under  the  table 
when  not  in  use.  Care  should  be  used 
not  to  set  it  over  triangles  or  other 
celluloid  instruments,  as  they  will  warp  if 
heated.  The  device  will  save  a  great  deal 
of  time  in  any  drafting  room,  especially 
in  cold,  damp  weather  when  the  ink  is 
naturally  slow  to  dry. — R.  L.  Ogden, 
Denver,  Colo. 


Portable  Bench  to  Hold 
Auto  Rear  Axles 

The  portable  bench  here  shown  was 
made  for  use  in  a  repair  garage,  and  was 
found  very  useful   in   overhauling  rear 


if 


A  Movable  Frame  is  Used  in  a  Repair  Shop 
to  Support  a  Rear.Axle  Atsembly, 
While  Doing  Work  upon  It 

axles.  The  axle  housing  was  disconnect- 
ed from  the  frame  of  the  car  without  dis- 
assembling the  wheels  or  the  drive  shaft, 
the  latter  being  uncoupled  at  the  forward 
universal  joint.  The  axle  was  then  laid 
upon  two  of  the  three  upper  horizontal 
members  of  the  wooden  frame,  while  the 
third  supported  the  drive  shaft.  The 
housing  was  prevented  from  shifting  by 
semicircular  grooves  cut  in  the  two  sup- 
porting members.  The  lower  horizontal 
pieces  were  ^8-i"'  boards,  6  in.  wide,  and 
all  the  other  pieces  2  by  4  in.,  the  dilTerent 
members  being  fastened  together  with 
lag  screws.  The  bench  stood  30  in.  high 
when  completed,  and  was  mounted  on 
casters,  so  that  it  could  be  wheeled  to 
any  part  of  the  shop  desired,  while  a  tool 
box,  which  hung  across  the  frame,  re- 
moved the  necessity  of  frequent  trips  to 
lockers  and  stock  cupboards.  The  tool 
box  was  formed  by  nailing  a  board  be- 
tween the  two  longest  of  the  horizontal 
members,  so  that  it  formed  the  bottom  of 
a  cradle,  or  trough.  Two  other  boards 
formed  the  sides,  but  only  the  bottom 
one  is  visible  in  the  photograph. — L.  B. 
Rohbins,  Harwich,  Mass. 


Holding  Bolt  with  Screwdriver 

It  is  not  always  easy  to  reach  the  head 
of  a  bolt  with  a  wrench  so  as  to  keep  it 
from  turning  when  a  nut  is  being  screwed 
on,  although  a  screwdriver  can  be  used. 
Slot  the  end  of  the  bolt  with  a  hacksaw, 
and  hold  it  with  the  screwdriver  while 
using  the  wrench  on  the  nut. 
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A  Walking  Ladder 

Though  originally  constructed  for 
cleaning  railroad  cars,  the  "walking  lad- 
der" here  shown  has  been  found  very 
useful  in     _       calcimining  walls,  and 

in   doing  many 

 .    other  joljs  whicli 

\  :  make    it  neces- 

sary for  the  work- 
man  to  travel 


The  Advantages  of  a  Pair  of  StilM  and  a  Stepladder 
•rc  Combined  in  the  "WalUag  Ladder,"  on  Which 
•  Worknan  Travcia  Back  and  Forth  without  Oa- 
acaadiag  to  tha  Qrouad 

along  a  distance  at  a  fixed  height  above 

tlie  grouml.  It  is  really  :i  pair  of  Stilts 
developed  into  a  sort  of  stepladder,  with 
a  pair  of  flat  steps,  or  treads,  nailed 
against  two  of  the  rungs  at  the  heig^ht 
at  which  the  workman  stands.  The  steps 
are  furnished  with  leather  pockets,  by 
means  of  which  the  workman  moves  the 
ladder  al'out.  aiul  hollow  spaces  are  made 
at  the  top  on  l)oth  sides,  as  shown  in  the 
detail*  so  that  he  can  bestride  the  ladder 
easily. — C.  A,  R.,  Pittsburgh,  Pa, 


Cutting  Out  Wall-Paper  Borders 

Wall-paper  honlers  having  curved  or 
irregular  outlines,  which  must  be  cut  out 
by  the  paper  hanger,  require  considerable 
time  if  this  is  done  with  the  sci^^ors.  A 
quicker  way  of  doing  the  work  is  to  use  a 
piece  of  wire  screen,  laid  out  flat  on  the 
paper  hanger's  long  board.  Lay  the  bor- 
der on  the  screen  wire:  then,  using  an 
awl,  darning  needle,  ice  pick,  or  any  such 
sharp  instrument,  trace  along  the  outline 
where  the  paper  is  to  be  cut.  The  result 
will  be  a  line  of  perforations  on  which 
the  paper  can  be  readily  torn.  While  the 


outline  will  be  a  tritle  rough,  this  will  not 
be  noticed  at  the  distance  from  which  it 
will  be  seen.  Care  should  be  used  not  to 
press  hard  enough  on  the  pointed  instru- 
ment to  tear  the  screen  wire.  The  easiest 
way  to  tear  the  paper  after  perforating  is 
to  cut  the  border  into  6  or  8-ft.  lengths, 
cover  these  with  paste,  fold  in  the  usual 
way,  and  tear  while  the  ]>a)H  r  is  wet  with 
paste;  there  will  then  be  less  danger  of 
tearing  it  wrong. 


Hammer-Handle  Wedges 

A  number  of  different  styles  of  ham- 
mer-handle wedges  are  illustrated  in  the 
drawing.  The  small  views  show  some  very 
simple  types  which  have  proven  effective; 
one  of  these  is  merely  a  large  iron  washer 
ground  thin  on  one  edge.  In  the  absence 
of  any  better  method,  such  a  washer  is 
capable  of  holding  a  hammer  head  secure- 
ly on  the  handle  for  a  long  time.  A  wedge 
for  more  permanent  use  is  shown  to 
the  left  of  the  washer.  Such  a  wedge  is 
forged  from  a  piece  of  Vs  by  1-in.  soft 
steel.  Uefore  cutting  it  off  from  the  bar. 
it  is  held  in  the  vise  while  a  round-nose 
chisel  is  used  to  cut  teeth  in  it  like  those 
of  a  wood  ras]).  I  he  wedge  may  be  used 
Hat,  or  may  be  bent  into  an  S-shape,  which 
gives  somewhat  better  effect,  but  involves 
some  additional  work. 

The  large  view  shows  a  rather  peculiar 
method  which  has  been  successfully  used. 
With  a  loni,'  bit,  a  ?ifl-in.  hole  is  made 
clear  througli  the  handle  from  end  to 
end.  A  piece  of  steel  wire,  slightly  smaller 
than  the  hole,  is  heated  at  one  end  and 
up^et  fo  a  conical  shape.  In  the  end  of 
the  handle  wliich  fits  inside  the  hammer 
head,  the  center  hole  is  countersunk  to 
take  the  wedge  formed  on  the  wire.  Slots 


Twes  or  weooea  ___ 

HAMMCn  HANMXa 

Various    Methods   are    Illustrated    of    Preventing  a 
Hammer  Head  from  Flying  OfiF  When  the 
Wood  of  tha  Handle  Shriitka 

are  then  made  in  the  wood,  at  right  angles 
to  each  other,  and  the  handle  is  ready  to 
be  set  into  the  head,  i  he  wedge  is  pulled 
into  the  wood,  expanding  all  four  forks 
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of  it,  by  a  nut  screwed  onto  the  other 
end,  which  should  be  threaded  for  this 
purpose.  The  nut  can  be  set  into  the 
back  cnt!  of  the  handle.  I)ut  it  will  be 
somewhat  more  accessible  for  tightening 
if  left  projecting',  as  shown,  and  will  sel- 
dom cause  any  inconvenience.  While  the 
hole  through  the  handle  unquestionably 
weakens  it  somewhat,  the  wire  adds  an 
clement  of  strength,  and  the  wcdRc  has 
the  advantage  that  when  the  wood  shrinks 
it  can  be  tightened  and  held  fast. 


llometrap  Uied  as  Bin  File 

Most  mousetraps  can  be  converted  into 
bill  files,  and  the  simpler  the  construction 
of  the  trap,  the  less  material  there  is  to 
remove.  Take  off  the  trifnfcr  and  leave 
the  catch  permanently  closed,  to  act  as  a 
paper  clip.  Remove  the  bait  holder  and 
any  other  nnnecessary  part,  screwing  a 
small  eye  into  the  end  farthest  from  the 
clip,  so  that  the  file  may  be  hung  up  in 
any  position  desired. 

Handy  Forms  of  Soldering 
Coppers  for  Wiring 

A  mechanic  in  an  electrical  repair  shop 
uses,  in  connection  with  his  work,  several 
types  of  soldering  iron  which  are  useful 
in   doing  intricate   jobs.    One  copper. 

about  1  lb.  in  weight, 
has  a  "V"  cut 
through  the  side. 
For  making:  end- 
to-end  splices  in 
stranded  .wiring, 
the    wires  are 


Fm.I 

la  Shops  Where  a  Great 
Deal  of  Soldering  u( 
Electric  Wires  is  to  be 
Done. Time  may  be  Saved 
by  Hollowing  Out  Two 
Heavy  Coppers  to  tiM 
Shape  Indicated 
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twisted  and  then  laid  in  the  V-trough  of 
the  hot  cupper,  the  flux  and  solder  are  ap- 
plied, and  the  joint  is  formed  by  rotating 
the  wire  into  a  strong  splice.  Another 
copper,  weighing  IVi*  lb.,  has  a  cavity  in 
one  side  made  by  a  large  drill.  This  is 
used  for  soldering  twisted  ends  of  wires 
into  a  shape  suitable  for  holding  in  a 
terminal  post.  The  wire  ends,  coated  with 
flux,  are  dipped  into  the  melted  solder  in 
the  cavity,  and  are  thus  joined  together 
with  great  strength. 


Han4y  Combinatioa  Ladder 

Where  storage  space  is  valuable,  it  is 

bad  management  to  keep  three  varieties 
of  the  same  article,  if  it  is  possible  to  get 


Little  Storage   Room  is  Needed  for  This  Adaptable 
Ladder  Which  can  be  Uaed  for  Low  or  High  Eleva- 
tioiBt,  tiidt  Wbca  Nccctsarjr,     •  Stcpuddcr 

along  with  one;  but  whether  on  the  farm 

or  in  a  private  residence,  there  arc  occa- 
sions when  ladders  of  dilferent  kinds  are 
needed.  A  long  ladder  is  of  little  use  in- 
doors, and  a  short  one  is  often  useless  out 
of  doors  because  of  its  limited  range; 
there  are  also  occasions  when  a  stepladder 
is  indispcfisaMe.  All  the«e  cases  are  taken 
care  of  by  the  latlder  shown  in  the  illus- 
tration, and  most  of  the  details  of  its  con- 
struction appear  in  the  top  left-hand  cor- 
ner. Tt  is  ea'^y  to  make  that  any  ama- 
teur can  adapt  the  method  to  the  condi- 
tions under  which  he  wishes  to  use  it. — A. 
B.  Nutting,  Boston,  Mass. 


Book  Supports  Made  from  Bricks 

To  make  a  row  of  books  stand  upright 
on  a  table  or  desk,  it  is  usually  necessary 
to  have  a  bookstand  of  some  kind,  or  to 
place  a  weight  at  each  end  of  the  row. 
To  use  as  weights,  coat  two  bricks  with 
glue,  and  cover  them  with  felt,  or,  if  the 
desk  is  an  elaborately  made  piece  of  fur- 
niture, plush  or  velvet  will  harmonize 
better  with  its  appearance.  The  weights 
can  then  be  laid  on  polished  surfaces 
without  harming  the  finish. — A.  C.  Latt- 
ner,  Urbana»  111. 
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Forked  Crowbar  Pulls  Up  Flooring 

The  drawing  shows  a  pry  bar  which  is 
very  useful  for  roniovinp:  roof  ])oar(ls,  sid- 
ing, and  bheathing,  or  taking  up  llooring. 
The  advantage  Is  not  only  in  the  time 


With'a  Tool  Made  from  a  Plank  and  a  Few  Blocks 
Flooring,  Siding,  or  Sheathing  it  Readily 
LeoMacd  from  the  JoliM  or  Studding 

saved,  but  in  preser\  inj^  the  lumber  with- 
out splitting.  To  make  the  tool,  an  ordi- 
nary plank  is  used;  a  slot  is  cut  in  one 
end.  and  the  bottom  ot  it  is  beveled  as 
indicated.  Two  wedge-shaped  blocks  are 
nailed  on  the  n])pcr  <ide  of  the  fork  ends, 
and  a  small  block  of  hard  wood  is  nailetl 
on  the  undersiile.  just  hchind  the  slot,  as 
a  fulcrum.  The  other  end  of  the  plank 
is  dressed  down  to  a  convenient  shape 
for  use  as  a  handle.  The  tool  can  be 
made  in  a  very  short  time. — ^Jas,  B,  Clay, 
Jr.,  St.  Clair  Flats.  .Mich. 


Straightening  Casehardened  Steel 

It  is  a  mistake  to  use  force  in  straight- 
ening a  bent  piece  of  casehardened  steet. 

as  there  is  some  daiij^er  of  crackinj^  it.  In- 
stead, heat  it  slightly,  place  it  in  a  vise, 
and  where  it  is  most  noticeably  out  of 
line,  drop  water  on  the  outer  surface  of 
the  curvature.  The  material  will  contract 
along  this  surface,  so  that  the  piece  will 
become  straighten  although  reheating 
inav  he  nec(■■^^;lry  Iiefnri^-  it  is  completely 
straight.  It  pieces  of  wood  are  placed 
between  the  metal  and  the  jaws  of  the 
vise,  the  steel  will  have  greater  freedom 
in  returning  to  its  original  shape. — Dale 
R.  \  an  Horn,  Lincoln,  Xeb. 


Graduating  a  Rule  on  a  Lathe 

Occasionally  a  rule  is  required  with 
special  graduations,  as  thirds,  fifths,  sev-< 
cnths  of  an  inch,  etc.,  with  multiples  of 
these  "odd"  divisions.  Sometimes  a  ma- 
chine is  made  that  requires  a  divided  scale 
attached  to  it,  or  perhaps  the  mechanic 
would  like  to-  make  a  rale  just  for  the 
satisfaction  of  having  one  "homemade." 
Whatever  the  reason  for  making  the  rule, 
if  one  possesses  a  screw-cutting  lathe» 
the  gra  d  u  a  t  i  n  ^  i  \-  c  ry  easily  accomplished 
in  the  following  way. 

Secure  a  rather  heavy  iron  bar,  about 
in.  square  and  30  in.  long;  center  and 
countersink  it  for  the  lathe  centers.  l*ut 
a  lathe  dog  on  one  end  of  the  bar.  and 
mount  between  centers  with  the  dog  at 
the  tailstock  end  of  lathe.  I'asten  the 
tail  of  the  dog  to  the  tailsiock  firmly,  so 
the  bar  will  not  move  when  the  lathe 
spindle  is  revolved.  Clamp  the  material 
from  which  the  ruler  is  to  be  made  on 
the  top  surface  of  the  square  bar,  flush 
with  the  ed^e  nearest  the  tool  post  of 
the  lathe,  it  must  be  clamped  firmly  so 
as  not  to  move  while  the  graduating  is 
being  tione.  The  maifrial  should  be  sev- 
eral inches  longer  than  the  rule  is  to  be. 
and  the  ends  carefully  finished  off  to  the 
end  marks  after  graduating.  The  small 
bar  held  in  the  tool  post  should  just  clear 
the  surface  of  the  rule.  It  is  used  only 
as  a  guide,  against  which  the  cold  chisels 


R--  rAceM.ATc 


The  Ceramott  ScKW-CnttiM  Latb*  cm  be  Made  te 
Give  Service  u  a  Dtvidias  Bogiae, 
for  Gradaating  Scalee 


are  held  when  marking  the  graduations: 
it  should  he  exactly  at  right  angles  to 
the  rule.  T'elow.  to  the  left,  is  shown 
a  stop  to  hold  the  faceplate  and  spindle 
at  the  same  position  every  revolution. 
To  the  right  is  represented  the  style  of 
cold  chisels  used,  which  arc  made  in  dif- 
ferent widths,  as  suggested  by  the  dotted 
lines.  From  three  to  five  widths  are  re- 
quired to  give  the  different  lengths  of 
lines  on  ordinary  steel  scales. 


Digitized  by  Google 


POPULAR  MECHANICS 


461 


To  operate,  assemble  as  shown,  set  the 

Eears  to  cut,  for  instance,  a  32-pitch  ri^ht- 
and  thread,  throw  in  the  ihrcading  nut, 
and  when  the  carriage  has  moved  up  to 
the  proper  place,  hold  the  widest  chisel 
firmly  against  the  right-hand  side  of  the 
piece  of  steel  in  the  tool  post,  with  the 
projection  against  the  edge  of  the  rule, 
and  strijvc  it  a  light  blow  with  a  hammer. 
Pull  tlu'  sprinjj  away  from  the  faceplate 
until  the  stud  is  disengaged  from  the 
slot,  and  revolve  the  spindle  one  revolu- 
tion, when  the  stud  will  snap  into  place 
again.  The  next  graduation  mark  is  then 
made,  but  this  time  with  a  narrow  chisel. 
Proceed  with  other  graduations,  usiiig^  the 
proper  chisels  to  get  lines  of  the  correct 
length,  and  endeavoring  to  make  the  force 
of  each  hammer  blow  proportional  to  the 
width  of  the  chisel.  The  setting  de- 
scribed will  give  a  graduation  of  thirty- 
seconds.  A  27-pitch  thread  settinf^  will 
give  a  graduation  in  twenty-sevenths,  or 
if  the  lathe  is  revolved  three  times  be- 
tween each  "cut"  a  graduation  of  ninths 
will  be  secured.  Similarly,  a  28-pitch  set- 
ting can  be  used  to  mark  sevenths,  four- 
teenths, or  twenty-eighths. — Harry  G, 
Fesenfeld,  Black  Earth,  Wis. 

Drill  Jig  for  Round  Stock 

In  any  machine  shop,  toolroom,  or  e-\- 
periroental  room,  it  is  often  necessary  to 
drill  a  hole,  or  a  numher  of  holes,  at 
right  angles  through  the  axis  of  round 
rods  or  cylindri- 
cal parts.  The 
fixture  illustrated 
in  the  accompany- 
ing drawing  was 
designed  to  sim- 
plify this  opera- 
tion, and  at  the 
same  time  assure 
a  hole  drilled 
accurately 
through  the  axis 
ol  the  piece. 

The  fixture 
consists  of  two  rectangular  blocks  having 
a  9{j°-groove  milled  through  their  adjoin- 
injj  faces,  or  better,  two  grooves  milted  to 
different  depths,  in  order  to  accommodate 
a  wider  range  of  work.  The  guide  pins 
are  a  press  fit  in  the  lower  block,  but  .slide 
freely  in  the  upper  one.  A  set  of  re- 
movable hardened  bushings  are  used, 
each  for  a  certain  size  of  drill.  This  is  a 
simple  fixture  to  make,  and  has  more 
than  saved  its  cost  in  the  -hop  where  the 
writer  saw  it. — Henry  13.  Graves,  Jr., 
Rochester,  N.  Y. 


Low-Speed  Latch  for  Auto  Pedal 

In  using  a  car  with  planetary  transmis- 
sion, it  was  found  wearisome  to  keep  the 
low-speed  pedal  down  by  foot  pressure 
when  driving  uphill  or  traveling  through 
sand  or  mud.  The  pedal  was  therefore 
equipped  with  a  piece  of  Mi-tu.  sheet  steel, 
with  ears,  or  flanges,  on  both  sides,  by 
means  of  which  it  was  jiivoted  on  a  small 
pin  fitted  through  a  hole  drilled  in  the 
pedal  just  below  the  pad.  A  long  piece 
of  V^-m,  sheet  steel,  with  a  number  of 


HOLE 
THMuonOMMi 


By  Mean*  of  a  Toothed  Plate  the  Low-Speed  Pedal 
of  an  Automobile  is  Held  Down  withottt 
Pressure  from  the  Driver's  Foot 

teeth  at  the  end  which  engage  a  steel  lip 
screwed  to  the  car  dash,  was  fitted  to  the 
baclq  of  this  member.  The  saw-tooth 
edge  engaged  the  lip,  ratchet-fashion,  re- 
gardless of  the  wear  on  the  lining  of  the 
band  which  the  low-speed  pedal  tightens 
around  the  drum  in  the  transmission. 

To  engage  the  teeth,  the  driver  pushes 
the  pedal  forward  until  the  car  is  on  low 
spet  (1.  and  then,  with  an  upward  move- 
ment of  the  knee,  he  causes  the  teeth  to 
engage.  To  release  the  pedal,  the  pres- 
sure is  applied  on  the  portion  of  the 
plate  just  below  the  pivot,  so  that  the 
teeth  rise  and  disengage.  When  driving 
under  ordinary  conditions,  the  driver's 
foot  prevents  the  teeth  from  dropping  to 
the  level  of  the  lip,  and  if  he  wishes  to 
travel  on  low  speed  for  a  few  minutes,  he 
presses  the  pedal  forward  in  the  usual 
way;  but  whenever  he  finds  it  necessary 
to  travel  for  a  considerable  distance  on 
low  speed,  the  teeth  are  allowed  to  fall, 
thus  engaging  the  lip. 

CThe  asphaltum  paint  used  on  stovepipes 

is  an  excellent  substitute  for  the  prepara- 
tions usually  applied  to  automobile  en- 
gines for  renewing  the  finish. 
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A  Wire-Brush  Potato  Peeler 

A  stiff  wire-hristle  brush  will  remove 
the  skin  from  a  potato  so  quickly  and 
with  so  little  waste  that  it  is  practical  to 
apply  this  method  of  peeling  in  the  con- 
struction of  a  mechanical  potato  peeler. 
Two  wire  brushes  are  mounted  on  a  re- 
volving head,  which  is  driven  by  a  geared 


revolving 

w;re  brushes 
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Time  and  Food  are  Both  Saved  by  Peeling  Potatoes 
Widi  Wire  Brushes.  Which  are  Opmited 
by  Simple  Machinery 

handle,  the  gears  beinp  adin'^tcd  in  such 
a  ratio  that  the  brushes  revolve  faster 
than  the  handle.  The  potato  is  held  be- 
tween the  brushes  at  the  center,  and.  a:i 
ihey  revolve,  it  is  su-rrounded  b^-  a  swiftly 
turning  ring  of  bristles.  It  is  evident, 
therefore,  that  only  the  central  portion  of 
the  brushes  does  any  work,  and  tor  this 
reason  it  is  possible  to  economize  by  using 
only  one  l)iush.  and  to  cut  it  in  halves, 
so  that  one  half  may  be  used  below  and 
one  above.  When  the  machine  is  in 
operation,  a  fork  is  thrust  into  the  end  of 
a  potato,  so  as  to  hold  it  between  the 
revolving  brushes  while  they  remove  all 
the  skin  except  at  the  two  ends.  Then, 
to  remove  the  skin  on  the  ends,  the  potato 
is  again  placed  between  the  brushes  with 
the  fork  thrust  into  the  side.  The  peeler 
should,  of  course,  be  secured  to  a  table 
by  a  clamp,  or  attached  permanently  with 
screws. — C.  M,  \'anAvery,  New  York,' 
New  York, 


Watch  Used  as  Protractor 

As  there  are  15  minutes  in  a  quarter 
of  an  hour  and  90^  in  a  rit?ht  anple,  the 
minute  marks  on  the  circumference  of 
a  watch  dial  are  6''  apart.  A  watch  can 
therefore  be  used  as  an  emerq^ency  pro- 
tractor, on  jobs  where  great  accuracy  is 
not  necessary. 


Cheap  Dinner  Bell  for  the  Farm 

Hang  a  steel  plowshare  by  a  wire  so 
that  it  can  vibrate  freely,  and  strike  it 
with  a  bolt  or  other  piece  of  metal.  The 

sound  produced  is  penetrating  enough  to 
be  distinctly  audible  half  a  mile  away — 
a  fact  which  has  occasionally  restored 
discarded  plowshares  and  moldhoards 
to  usefuhicss  as  dinner  bolls.  A  chilled- 
iron  plowshare  can  also  do  duty  as  a 
bell,  but  the  sound  is  not  nearly  so  dis- 
tinct as  when  steel  is  used. — U.  S.  Nor> 
ris,  Sebastopol,  Calif. 


Chimney  Cleaned  by  Firing  Gun 

If  a  deposit  of  soot  prevents  a  chim- 
ney from  drawing  properly,  the  obstruc- 
tion can  be  easily  removed  by  disconnect- 
iiii^  the  stovepipe  aiu!  firing  a  blank  car- 
tridge up  through  the  hole.  The  force  of 
the  expanding  gases  dislodges  the  soot, 
which  at  once  pours  down  the  chimney. 
To  prevent  it  from  soilintr  furniture,  the 
hole  should  be  covered  with  a  boartl  im- 
mediately after  the  explosion.  When  all 
the  soot  has  collected  at  the  foot  of  the 
chimney,  remove  it  with  a  fire  shovel  or 
laree  spoon.— Mrs.  Edwin  J.  Bachman, 
FuIIerton,  Pa. 


Rqudring  Leaki  in  Enameied-IrcHi  Vewtli 

The  sketch  shows  how  an  enameled- 
iron  pan,  which  had  a  larj^c  hole  in  the 
bottom,  was  repaired.  Small  circular  holes 
can  be  readily  filled  by  inserting  a  snaM! 

piece  of  load  1 
riveting  this  care- 
fully. This  being: 
a  large  hole  of  ir- 
regtdar  shape,  it 
was  necessary  to 
proceed  in  a  dif- 
ferent way.  On 
the  outside  of  the 
pan  were  glued 
several  thicki^c^^ 
es  of  paper,  with  a 
hole  cut  out  in 
the  center  of  each, 
a  little  larger  than  the  hole  in  the  pan. 
Then  a  piece  of  paper,  without  the  hole, 
was  glued  over  this,  thttS  forming  a  mold 
for  the  lead,  which  was  poured  from  the 
inside  of  the  pan.  Enough  lead  should 
be  applied  to  f  inn  a  head  on  the  inside 
similar  to  that  tortnod  on  the  outside  by 
aid  of  the  paper  moid. — A.  J.  \'iken,  Wa- 
terloo, la. 
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A  Toy  Fighting  Tank 

By  B.  F.  ENTLER 


A  XV  lad  can  rc:ulily  construct  this  toy 
tank,  and  will  get  cn<llcss  tun  from 
watching  it  crawl  over  rough  ground, 
climb  over  obstructions  placed  in  its  way, 
push  itself  through  brush  and  twigs,  or 
span  tiny  trenches  in  its  path. 

The  ordinary  cigar  box  is  about  8  by  6 
by  2  in.,  and  a  box  that  is  well  constructed 
should  be  selected.    With  a  saw.  cut  otl 
two    opposite  cor- 
ners of  the  box, 
in    each  case 
removing  a 
t  r  i  a  n  g  u  - 
1  a  r  corner, 
2\  2  hy  5  in. 
in  size. 
This  will 
begin  to 
show  the 
tank's  shape. 
Probably  the 
cover  of  the 
ciRar    box  w 
need  three 
or  four  ex- 
tra nails  to 
hold   it  in 
place  se- 
curely 
while  saw- 
ing out  the 
corners. 


just  right  to  carry  the  belt.  The  photo- 
graph in  the  circle  shows  the  position  of 
the  rollers. 

When  the  frame  has  been  cut,  one  side 
of  it  should  be  removed  in  order  to  place 
the  machinery  inside.  The  photographs 
show  this  side  still  removed,  in  order  that 
the  machinery  may  be  seen.  Two  small 
finishing  nails,  driven  through  the  corners 
of  the  frame  and  into  the  center  of  the 


ends    of   e  a  c  li 
shaft  upon 
rollers  w  i  1  1 
A  thin 


A  Cigar  Box.  a  Few  Pieces  of  Broom 
Handle,  a  Tov  Electric  Motor.  , 
and    Some   Flash-Light  Cells 
Form  the  Principal  Ma- 
terials for  a   Toy  Tank     '  V 
Which  Propyls  Itself  over  ' 
Rough  Ground  in  a  Man- 
ner Very  Similar  to  That 
of  the  Great  "Land  Bat- 
tleships" 


Cut  from 

a  piece  of  round  wooden  stock,  about 

1  in.    in    diameter,    four   rollers,  each 

2  in.  long.  .A  broom  handle  will  serve 
nicely  for  this  purpose,  or  an  old  cur- 
tain pole  will  do  just  as  well.  The 
puri)0se  of  these  rollers  is  to  fit  on 
a  shaft  in  each  corner  of  the  frame 
of  the  tank,  to  act  as  pulleys  over  which 
the  belt  will  pass.  To  make  room  for 
the  rollers,  it  will  be  necessary  to  re- 
move from  the  frame  the  ends  of  the  box 
that  have  not  already  been  sawed  away. 
Also  cut  away  1  in.  of  the  top  and  bottom 
of  the  frame  where  the  rollers  will  be. 
This  will  allow  the  rollers  to  fit  in  beyond 
the  ends,  on  a  level  with  the  outer  edges, 


roller,  form  the 
which  the 
revolve, 
leather  or 
canvas  belt.  2 
in.  wide  by  25 
in.    long,  is 
fitted  over 
the  four 
rollers.  In 
order  to 
keep  the 
belt  from 
^  slipping, 
I       the  sur- 
f        faces  of 
the  roll- 
ers may  be 
well  rubbed 
with  resin. 
The  out- 
c  r  s  u  r  - 

  face  of 

the  belt 

is  provided  with  a  number  of  treads, 
glued  in  i)lacc,  in  order  to  give  friction 
enough  so  that  when  the  power  is  ap- 
plied, the  tank  will  be  carried  over  the 
ground,  or  even  up  a  slope,  if  the  motor 
is  powerful  enough. 

A  small  electric  motor,  about  3  in.  high, 
is  screwed  to  the  lower  right-hand  corner 
of  the  frame,  its  position  being  2  in.  to 
the  right  of  the  center  of  the  base,  in 
order  to  give  plenty  of  room  for  the  bat- 
tery. The  belt  pulley  of  the  motor  is 
connected  with  the  nearest  roller,  using  a 
small  cord  or  piece  of  fishline  for  the 
belt. 

The  battcrj-  to  furnish  the  electricity 
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is  held  in  the  box  secured  to  the  upper 
part  of  the  tank's  frame.  I  hc  battery  box 
IS  made  from  thin  wood,  like  the  mate- 
rial in  the  cigar  box.  and  is  3  by  2  by  2  in. 
Small  screws  hold  it  in  place.  The  bat- 
tery consists  of  several  tubular  flash- 
light cells,  with  connecting  wires  sol- 
dered on,  or  held  in  contact  by  wire 
springs.    A  switch  should  be  located 


somewhere  in  the  framCt  convenient  to 
turn  on  the  current. 

W  hen  the  mechanism  has  been  located 
in  the  frame,  nail  on  the  side  that  was 
removed.  This  side  helps  hold  the  roll- 
ers in  place  like  the  other  side.  When  the 
current  is  turned  on.  the  motor  drives 
the  rollers,  and  these  cause  the  revolving 
belt  to  move  the  tank  over  the  ground. 


Elevating  the  Pool-Ball  Rack 


Ink  Imprenions  of  Leaves 


The  ordinary  triangular  racks  used  for 
arranging  the  pool  balls  in  position  to 
start  the  game  have  to  be  made  some- 

what  loose,  and 
some  dexterity  is 
required  in  lilting 
the  rack  so  as  not 
to  disturb  any  of 
the  balls.  The  il- 
lustration sho\\<  ;i 
rack  in  which  the 
corner  blocks  have 
been  lengthened,  so 
as  to  bold  the  rack 
at  a  distance  above  the  table  equal  to 
one-half  the  diameter  of  the  l)alls.  Only 
the  lower  edge  of  the  rack  then  comes 
in  contact  with  the  balls,  and  the  rack 
can  be  made  a  considerably  tighter  fit. 
at  the  same  time  eliminating  almost  all 
the  likelihood  of  moving  the  balls  when 
withdrawing  the  rack.— M.  E.  Duggan. 
Kenosha,  Wis. 

Flower  Pockets  on  Fence 

A  wall  pocket  to  hold  a  plant  can  be 
easily  made  out  of  the  comer  of  an  old 

box.  It  consists  of 
three  triangular 
pieces — two  for  the 
sides  and  one  for 
the  back.  1'  h  e 
sides  are.  of  course, 
cut  from  the  box 
without  being  sep- 
arated from  each 
other.  Several  of 
them  nailed  to  a 
fence,  and  each 
filled  with  a  grow- 
ing plant,  present 
a  very  pleasing  ap- 
pearance, a  n  ^\  as 
four  pockets  may  be  made  from  each  box 
there  ie  no  trouble  in  matching  them.  In 
cutting  the  box.  the  saw  shoultl  be  heUl 
at  an  angle  of  not  more  than  thirty  de- 
grees to  the  vertical. — Mrs.  Grace  E. 
Willcv.  Concord,  X.  H. 


An  alternative  to  pressing  leaves,  flow- 
ers, and  ferns  in  a  specimen  book  is 
to  make  impressions  of  them  on  white 
paper,  with  black  ink.  I. ay  the  leaf  flat 
on  white  paper,  and  spray  the  edges  with 
the  ink,  by  means  of  an  ordinary  atom- 
izer, lioldint^  this  near  the  paper  when 
working  at  the  outline  of  the  subject,  and 
drawing  it  to  a  distance  when  making  the 
outer  part  of  the  background.  In  this 
way  a  sharp,  black  contour  is  obtained, 
with  the  dense  shadow  fading  into  a 
vignette  effect  at  the  outsidc^Dale  R. 
\'an  Horn,  Lincoln,  Neb. 


To  Keep  Shoe  Polish  Soft 

When  shoe-polishing  paste  is  half 
melted  it  is  much  easier  to  apply,  as  there 
are  no  solid  lumps  to  break  up,  and  the 

substance  is  qttickly  spread  in  a  thin 
layer  over  the  leather  surface.  To  keep 
the  paste  in  this  condition,  so  that  it  may 
be  used  at  any  moment,  place  it  on  the 
valve  wheel  of  a  steam  radiator.  Here  it 
will  not  be  in  the  way,  yet  can  be  conven- 
iently reached  when  needed. — Harold  £. 
Uenson,  Boulder,  Colo. 


Bottomless  Pocket  for  Fountain  Pen 

A  shirt  pocket  which  is  too  shallow  to 
carry  a  fountain  pen  in  an  upright  posi- 
tion can  still  he  used  for  that  purpose,  if 
a  small  horizontal  slit  is  made  near  the 
bottom  of  the  pocket  in  one  comer.  The 
slit  should  be  abont  half  an  inch  long, 
and  the  edges  should  be  stitched  or 
hemmed,  to  prevent  the  material  from 
raveling.  The  top  of  the  pen  is  fastened 
to  the  rim  of  the  pocket  with  a  clip,  in 
the  usual  way.  and  the  lower  end  pro- 
trudes through  the  hole.  If  the  ]  ocket 
is  to  contain  other  articles  beside  thi  i>en. 
it  should  be  stitched  vertically,  to  separate 
the  pen  compartment  from  the  remainder 
of  the  pocket,  so  that  objects  will  not 
fall  through  the  hole  made  for  the  pen. 
—Thomas  D.  Baker,  Butte,  Mont. 
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Inflating  Small  Balloon 
with  Hydrogen 

A  toy  balloon  will  rise  if  filled  with  hy- 
drogen, which  can  be  made  by  combining 
zinc  and  sulphuric  acid.  Place  a  few 
j  ieces  of  zinc  in  a  strong  glass  bottle  and 
pour  into  it  a  mixture  o£  sulphuric  acid 
and  water,  containinfif  about  five  parts  of 
water  to  one  of  acid.  (In  making  this 
mixture,  pour  the  acid  into  the  water; 
never  the  water  into  the  acid.)  Through 
the  cork  of  the  bottle  pass  a  glass  tube, 
and  tie  the  empty  balloon  to  the  upper 
end  with  thread.  Then  make  the  cork 
t^bt  in  the  neck  of  the  bottle  and  the 
pressure  of  the  gas  generated  by  the  Tiinc 
dissolving  in  the  acid  will  cause  tlic  bal- 
loon to  swell  When  it  is  full,  tie  the 
opening  with  thread  above  the  glass  tube, 
and  release  the  balloon. — B.  R.  Corse,  Ir- 
vington,  N.  J. 


Garden  Seat  Mounted  on  Stomp 

As  the  picture  shows,  a  very  presenta- 
ble garden  seat  can  be  built  from  the  seat 
of  a  discarded  buggy.  The  upholstery  is 
to  be  ripped  off,  all  v*fojccting  nails  and 
tacks  are  most  carefully  removed,  and 
such  iron  members  as  were  part  of  the 
seat  in  its  better  days  are  again  securely 
screwed  in  place.  Tlie  bottom  will  be 
the  weak  part  for  garden  use.  Reinforce 
this  with  1-in.  or  even  2-in.  lumber,  if 
such  planks  can  be  found.  Fit  the  bot- 
tom in  carefully,  and  let  it  take  the  place 
of  the  discarded  cushion. 


The  Seat  from  an  Old  Buggy  was  Mounted  on  a 
Stump  and  M ad«  to  Giv«  Service      a  Oardea  Seat 


In  the  illustration  the  seat  is  shown 
mounted  on  a  stump,  though  it  would  be 
easy  to  provide  it  with  legs;  the  ingenuity 
of  the  builder  will  suggest  the  most  prac- 
tical way  for  his  own  needs.— C  L.  MeU 
ler,  Fargo,  N.  D. 


(I Sand  scars  may  be  removed  from  soft 
castings  by  dropping  the  casting  while 
till  hot  into  cold  water.   The  resulting 
team  will  ordinarily  cause  the  scar  to 
blow  itself  out. 
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Simple  Camp  Refrigerator  t 
Using  Spring  Water 

A  group  of  campers  kept  their  food  cool 
while  on  vacation,  without  going  to  the 
trouble  of  carrying  a  refrigerator  witH 
their  outfit.  They  made  a  cooler  out  of 
two  wooden  boxes  which  carried  part  of 
their  supplies,  one  of  them  being  smaH 
enough  to  fit  inside  the  other,  with  a 
space  of  2  or  3  in.  between.  A  tin  coating 
made  the  smaller  box  water-tight,  and, 
after  it  had  been  placed  in  position,  the 


Two  BosM  are  Used  at  a  Summer  Camp  to  Make  a 
Water-Jacketed  Food  Cooler 


spac.e  between  both  boxes  just  inside  the 
lid  was  covered  with  sheets  of  tin  nailed  to 

the  edges,  as  shown  in  the  sketch.  In  this 
way  the  inner  box  was  completely  jack- 
eted, so  that  running  water  from  a  neigh- 
boring spring  could  act  as  a  cooltne 
agent,  being  conveyed  along  a  grooved 
pole  to  a  hole  in  the  outer  box,  where  a 
tin  can  served  as  a  funnel.  Both  the  top 
and  bottom  of  the  can  were  removed,  so 
that  fresh  air,  cooled  by  the  water,  could 
be  kept  circulating  freely  between  the 
boxes.  Shelves  in'^ide  the  smaller  box 
kept  the  articles  of  food  separate,  and  the 
hinged  lid  of  the  outer  box  served  as  a 
table  or  sideboard.  The  cooler  rested  on 
stones,  about  4  in.  from  the  ground,  and 
the  water  escaped  through  holes  bored  in 
the  larger  box.  Iron  or  lead  pipe  could 
be  used  to  convey  the  water;  the  pole 
was  used  merely  on  account  of  its  being 
lighter  and  easier  to  carry. 


To  Preaerve  Polish  of  Nickel 

The  banana  oil  that  is  mixed  with 
powder  to  make  bronze  or  aluminum, 
finish  can  be  used  separately  to  protect 
nickelplated  surfaces  from  rust.  It  does 
not  dull  the  brilliancy  of  the  plating,  and 
is  impervious  to  damp. 
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Spring  Board  lor  the  Swimming  Pool 

A  river  or  lake  with  natural  facilities  for 
safe  diving  is  not  always  easy  to  find. 
When  artmeial  additions  are  made,  it  is 

practical  to  render  them  permanent,  if 

the  same  location  is  continually  visited. 
A  spring  board  made  according  to  the 


By  Aachoriasths 
a  Spring  B 


i  a  Fluk  to  ikBad  «f  Goaoretc 
Imat  m  Permaneat  Pixtitre 


dimensions  given  in  liic  skctcli  has  been 
used  for  over  four  years,  and  shows  every 
sign  of  lasting  indefinitely.  The  shore- 
ward end  of  it  is  held  by  staples  or 
anchors,  sunk  in  a  concrete  bed,  which 
was  made  by  mixing  sand  with  a  quarter 
of  a  bag  of  cement.  The  staples  were  cut 
from  %-in.  round  iron  stoclc,  being  made 
about  45  in.  in  length,  and  bent  into 
shape  by  a  blacksmith.  The  board  was 
varnished,  and  sprinkled  with  fine  sand 
before  the  coat  was  dry,  so  that  the 
surface  would  furnish  a  good  foothold, 
and  was  set  in  position  over  a  10-ft.  depth 
of  water,  so  as  to  reduce  the  chance  of 
accident.  As  the  elasticity  of  the  bnard 
subjected  the  cement  to  considerable 
strain  when  a  man  of  average  weight 
dived  off  the  opposite  end,  the  sides  of 
the  block  were  made  to  taper,  and  in 
this  way  the  pressure  of  the  earth  against 
its  sides  prevented  it  from  being  loosened 
by  the  upward  pull  of  the  plank  against 
the  anchors.  The  wooden  strip,  which 
formed  the  board's  central  support,  was 
f.i-foned  to  it  by  wood  screws,  the  holes 
being  counterbored  and  filled  with  plaster, 
to  prevent  injury  to  the  feet  of  the  diver. 
The  strip  was  attached  to  wooden  blocks, 
cut  to  a  shape  similar  to  that  of  the  con- 
crete ones,  so  as  to  offer  sufficient 
resistance  to  the  upward  pull  of  the  board 
as  it  rebounded  after  the  diver  had  made 
his  plunge. — P.  P.  Avery,  Garfield,  N.  J. 


Shoe  PoUth  for  Rgfiniriiing  Furniture 

A  merchant  purchased  a  quantity  of 
secondhand  othce  furniture  from  one  oi 
the  army  cantonments,  and,  being  anxiotis 
to  give  it  as  new  an  appearance  as  pos- 
sible, he  had  it  scrubbed  with  soap  and 
water.  The  result  was  not  satisfactor)*, 
as,  though  the  dirt  was  removed,  the 
bruises  and  scratches  in  the  varnish  were 
whitened  and  emphasized,  and  the  sur- 
face lost  what  gloss  it  had.  taking  on  a 
dull  and  flat  appearance.  One  day,  how- 
ever, while  shining  his  tan  shoes  on  the 
oak  seat  of  one  of  the  chairs,  he  acci- 
dentally stained  the  surface  of  the  wood, 
and  its  appearance  was  much  improved  at 
the  spots  where  the  polish  was  rubbed 
in.  He  thonfore  decided  to  give  all  the 
furniture  the  same  treatment.  It  was  of 
the  golden  or  light-oak  variety,  and  the 
dressing  used  was  of  the  ordinary  ox- 
blood  shade.  It  was  applied  in  exactly 
the  same  manner  as  in  treating  shoes, 
that  is,  with  a  dauber;  then  polished  with 
a  shoe  brush,  and  given  a  final  rubbing 
with  a  soft  cloth.  The  polish  was  applied 
against  the  grain,  which  forced  it  into 
the  wood,  but  was  rubbed  with  the  grain. 
Whatever  parts  had  lost  their  finish 
through  injury  to  the  varnish,  took  just 
enough  of  the  color  of  the  polish  to 
make  them  look  uniform  with  the  rest 
of  the  surface.— Harry  O.  Mitchell,  At- 
lanta, Ga. 

Sted  Helmet  as  Lamp  Shade 

A  returned  soldier  made  a  table  orna- 
ment oi  his  helmet  by  turning  it  into  a 

shade  for  an 
electric  lamp. 
He  stripped  it  of 
all  padding  and 
Straps,  and  re- 
moved the  rivet 
at  the  top.  which 
was  easily  ac- 
complished with 
a  file.  He  then 
coated  the  inside 
w^ith  white  enam- 
el to  give  it 
more  reflecting 
power,  but  made  no  change  in  its  outer 
surface,  as  he  did  not  wish  to  remove  the 
traces  of  the  purpose  which  it  had  orig- 
inally served.  Such  an  ornament  can 
be  given  a  very  brilliant  appearance  h\ 
gilding  it.  or  painting  a  design  upon  it . 
but  it  will  be  more  interesting  as  a  sou- 
venir, if  it  is  easily  identified  as  a  helmet. 
— J.  W.  McRae,  St.  Louis,  Mo. 
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To  Prevent  Braidng  Fruit 

A  gntst  at  a  lawn  party  was  a 
large  pail  of  very  ripe  cherries  to  take 
home,  but  the  journey  meant  a  40-mile 
drive  by  automobile,  so  that  it  seemed 
more  than  likely  that  the  fruit  would  be 
bruised  to  a  pulp.  The  dif&culty  was  met 
by  filling  the  pail  with  water  and  placing 
a  piece  of  burlap  over  the  top,  so  as  to 
prevent  the  floor  of  the  car  from  being 
splashed.  The  experiment  proved  a  suc- 
cess, as  the  water  acted  as  a  shock  ab- 
sorber. All  kinds  of  berries — particularly 
red  raspberries — can  be  shipped  in  this 
way,  and  all  that  is  necessary  is  to  use  a 
water-tight  container.— >James  H.  Beebee, 
Rochester,  N.  Y. 


Artistic  Qtan 

of  Cr^  Paper 

Table  napkins  of  crepe  pap«r  have  been 
used  with  excellent  results  in  covering 
bathroom  window  glass,  making  it  trans- 
lucent without  being  transparent.   It  was 

founfl  to  admit  light,  hut  objects  could 
not  be  distinguished,  so  that  it  m.ide  an 
ornamental  substitute  for  frosted  glass ; 

>  and  as  the  paper  was  decorated  with 
colored  flowers,  a  very  artistic  effect  was 
produced.  To  make  the  paper  translucent, 
dip  it  in  a  solution  containmff  one  part  of 
sodium  silicate  and  five  parts  of  water, 
and  then  press  it  upon  the  window  while 
still  wet.  The  silicate  has  the  same  effect 
as  varnish  in  making  the  paper  admit 
light,  but  does  not  get  sticky  from  heat, 
and  for  this  reason  the  process  can  be 

»  used  in  making  ornamental  lamp  shades. 


Dovetailed-Block  Puzzle 

A  puzzle  that  rarely  fails  to  mystify 
can  bt  made  by  any  boy  who  is  handy 

with  a  chisel.  A 
very  good  effect 
can  be  gotten  bv 
making  one  block 
from  some  dark- 
colored  wood,  and 


the  other  from 
pine.  The  trick 
lies  in  cutting  the 
dovetails  at  an 
angle  of  45**,  and 
putting  them  together  to  form  one  solid 
block.  They  can  be  glued  together,  and 
when  shown  to  somebody  he  cannot  see 
how  it  is  possible  to  get  two  blocks  to- 
gether in  that  form. — Chas.  A.  Loyda, 
'  MUwankee,  Wis. 


Bather  Curls  Over  in  Surf  « 

Plenty  of  fun  and  healthy  exercise  can 

be  gained  by  turning  back-somersaults  in 
the  surf  while  bathing.'  The  bather 
wades  out  to  the  line  where  the  breakers 

begin  to  curl,  and  when  he  is  about 
shoulder-deep,  he  stancU   facing  otit  to 


mA 

7' '  ^  ^  ' 

It 

By  Practicinc  Baclc-Soraerttuitt  in  the  8111^  Um 
Bather  Piada  a  Div«rttnc  Cbann  irsai 
Ordinacy  Swiauniag  and  Dmac 

sea,  with  his  eye  on  a  coming  wave.  Just 
before  the  wave  begins  to  lift  to  form  a 
breaker,  he  throws  himself  on  his  back, 
and  floats  with  his  head  toward  the  shore 
and  his  feet  toward  the  sea.  If  he  has 
judged  the  time  and  distance  correctly, 
the  curling  breaker  will  pick  him  up  feet 
first,  turn  him  heels  over  head,  and  leave 
him  standing  on  his  feet,  ready  for  the 
next  wave.  It  takes  a  certain  amount  of 
practice  to  learn  how  to  judge  the  time 
and  distance,  but  there  is  nearly  as  much 
fun  in  failure  as  in  success.  Very  large 
breakers  are  needed  to  turn  a  grown  man. 
but  ordinary  surf  will  generally  turn  a 
boy.— F.  H.  Sweet,  Waynesboro,  Va. 


Mirror  Aids  in  Sliaving 

In  a  room  lighted  by  windows  with 
small  panes,  it  is  possible  to  obtain  a  good 
light  for  shaving  by  placing  a  small  mir- 
ror over  one  of  the  panes.  The  best  way 
is  to  cut  a  mirror  the  same  size  as  the 
pane,  and  fasten  it  in  position  with  putty. 
— Paul  Gorton,  Big  Rapids,  Micli. 
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A  SMALL  airplane  which  can  be  built 
^  ^  with  very  little  previous  knowlcdj;e 
of  airplane  construction,  and  with  which 
the  rudiments  of  flying  can  be  learned,  is 
here  described.  The  rather  unusual  de- 
sign was  adopted  because  it  embodies, 
first,  low  cost  combined  with  simple,  ro- 
))ust  construction,  and.  second,  the  liglit 
weight  necessary  to  fly  successfully  with 
a  motorcycle  engine.  The  system  of 
wing  bracing  is  such  that  the  wings  can 
be  easily  put  on  or  taken  off  in  a  few 


moments.  This  makes  it  possible  to  store 
the  machine  in  a  small  space  when  not  in 
use. 

Principal  dimensions  are:  22-ft.  span, 
3-ft.  chord,  length  over  all  17  ft.,  weight 
empty  200  to  223  lb.,  weight  fully  loaded 
375  to  4U0  lb.  Wing  section  U.  S.  A.  3. 
angle  of  incidence  6\  power  plant  10-14- 
hp.  motorcycle  engine.  Total  cost  of 
materials,  not  including  engine,  should 
not  exceed  $100. 

Fuselage 

The  construction  of  the  fuselage  should 
be  undertaken  first.  As  seen  in  Fig.  1, 
this  consists  of  two  ash  longitudinals, 
lied  by  spruce  or  white-pine  struts,  and 
braced  with  piano  wire.  The  wood 
selected  should  be  well  seasoned,  straight- 
grained,  and  free  from  knots,  pitch 
pockets,  and  winds  shakes.     All  parts. 

after  being  cut  to  shape  and 
dimensions  shown,  should 
lie  given  at  least  two  coats 
of  good  spar  varnish.  The 
method  of  assembling  is 
shown  in  Fig.  2.  Turn- 
buckles  of  the  type  sliown 
arc  used  throughout  the 


-  24 

front  view 
Fig.  3 
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Figures  1.  8.  and  8  Illuitnte  the  Conatruction  of  the  Fuselage,  the  Petition  of  the  Pilot  Relative  to  the  ControU 


of  the  Machine,  and  the  Arrangement  of  the  Power  Plant  and  Fuel  Supply.  The  Elevated 
Position  of  the  Propeller  Permits  the  Use  of  a  Very  Simple  Landing  Gea. 
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machine,  26  beinp  required.  The  builder 
should  start  the  assembly  of  the  fuselage 
from  the  tail  post  and  work  forward. 

Sngine  lloantiag 

The  sheet-steel  mounting  for  the  en- 

fine,  shown  in  Fig.  1,  and  in  detail  in 
"\g.  5.  can  be  cut  from  a  sinele  sheet  of 
metal.  72  by  36  in.  in  size.  This  should 
)>e  made  as  close  to  the  dimensions  given 
as  the  motor  used  will  permit;  the  pro- 
peller-shaft mounting  will  be  described 
later.  Two  babbitt-lined  bushings,  of  1-in. 
inside  diameter,  and  with  shoulders  on 
one  end,  are  pushed  through  holes  cut  for 
them  in  the  top  of  the  flanges  of  the 
motor  mountine,  and  into  the  ends  of  a 
short  length  of  tubing  that  acts  as  a 
spacer. 

ABniiig  Fuaelkge 

Before  proceeding  further,  the  fuselage 
should  be  carefully  alined  or  trued  up,  as 
the  handling  qualities  of  the  machine  will 
depend  a  great  deal  upon  how  well  this 
is  done.  1  he  fuselage  should  be  placed  in 
an  upright  position,  on  a  bench  or  plank 
mounted  on  horses.  The  lower  longi- 
tudinal, from  the  engine  mounting  to  the 
first  strut  back  of  the  seat,  should  be  per- 
fectly straight.  A  spirit  level  is  placed  on 
the  longitudinal  just  back  of  the  engine 
mounting  and  the  fuselage  l)l(»cked  up 
until  perfectly  level.  It  is  then  clamped 
firmly  to  the  bench  or  planks.  liy  adjust- 
ing the  cross-bracing  wires  back  of  the 
seat  section,  the  tower  longitudinal  can 
be  given  the  amount  of  rise  at  the  tail 
indicated  in  Fig.  1.  When  this  is  done, 
the  top  longitudinal  between  the  two 
rearmost  struts  should  be  level.  This  is 
necc'^ary  to  insure  correct  position  of 
the  stabilizer. 

Landing  Gear 

The  landing  gear  is  shown  m  Figs.  3 

and  4.  Light  motorcycle  wheels,  24  by  2, 
or  26  by  2V2  in.,  can  be  used  to  advantage. 
The  ball  bearings  shonM  be  removed,  and 
short  lengths  of  brass  tttbing  forced  into 
the  tubes,  to  act  as  bushings.  The  tubing 
axle  should  have  a  small  amount  of 
grease  packed  into  each  end,  and  a  %-in. 
hole,  drilled  as  shown,  will  provide 
sufficient  lubrication.  The  shock  absorb- 
ers used  are  of  Vi-in.  "exerciser  cord,"  a 
3  or  4-ft.  length  for  each  side  of  the 
machine  being  sufficient.  The  struts  may 
he  formed  to  an  approximately  streamline 
surface. 

Cootroto  and  Steering  Arrangement 

The  control,  shown  in  Fig.  5,  is  of  the 
well'known  stick  type.   Moving  the  stick 


forward  and  backward  controls  the  ele- 
vator; the  sidc-to-side  movement  con- 
trols the  ailerons.  The  foot  bar  is  con- 
nected to  the  rudder  for  steering  to  the 
right  or  left.  A  light-weight  bucket  seat 
should  be  mounted  as  shown,  and  should 


Figures  4  and  S  Show  tht  Simplified  Landing  G«ar, 
•ad  Bring  Oat  in  Oteater  DauU  the  Pilot*  •  Seat, 
the  Ceatroli,  ead  the  Bagiae  Movatlag 


be  provided  with  a  cushion  and  a  safety 
belt  with  a  quick-release  hook. 

Winga 

All  details  of  wing  construction  are 
shown  in  Figs.  6  to  13.  The  ribs  are  of 
the  web-and*batten  type;  26  of  these  will 
be  required,  six  of  which  arc  compression 
ribs,  and  2U  camber  ribs,  so  called  because 
they  give  the  proper  shape  or  camber  to 
the  wings.  The  webs  for  the  camber  ribs 
should  be  cut,  as  shown,  from  Vs-in. -thick 
spruce,  i)opIar,  or  white  pine.  The  main 
webs  for  the  compression  ribs  should  be 
cut  from  Vi-in.  material  and  left  solid; 
those  for  the  camber  ribs  are  lightened  as 
shown.  The  battens,  of  spruce  or  white 
pine,  are  Vs  by  ^'s  in.,  for  all  ribs.  They 
should  have  grooves  about  %2  in.  deep 
into  which  the  webs  are  glued  and  nailed. 
Tn  making  up  the  ribs,  the  top  and  bottom 
battens  are  first  glued  and  nailed  to  the 
center  web  only.  The  rfbs  are  then  at- 
tached to  the  spars,  being  spaced  as 
shown  in  Fig.  6.  The  nose  and  tail 
webs  are  then  put  into  place,  care  be- 
ing taken  to  get  them  tight  against 
the  spars,  which  are  shaped  as  shown 
in  Fig.  8,  to  make  a  close  fit.  The 
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leading  edge  is  made  up  of  two  pieces, 
as  shown  in  Fig.  9.    The  .half-round 

piece  should  be  long  enough  to 
bend  around  the  wing  tip  and  serve  as 
the  wiiij;  cndpiece,  being  here  rcintorced 
as  shown.  'Ihe  drift  wires,  which  hold 
the  wind's  from  collapsing,  are  ]nit  in  as 
shown  in  I'lgs.  0  and  10.  The  fiitings  for 
attaehing  the  wings  to  the  fuselage  are 
shown  in  Fig.  11;  the  location  of  these 
fittings  is  seen  in  Fig.  1.  Four  long  tubes 
take  the  place  of  the  usual  system  of 
bracing  wires;  the  method  of  attaching 
these  tubes  to  the  wings  and  fuselage  is 
clearly  shown  in  Fig.  12.  The  correct 
length  for  the  tubes  can  be  ascertained  in 
the  following  manner:  Attach  one  wing 
to  the  fuselage,  block  up  the  wing  until 
the  outer  end  of  each  spar  is  1  in.  higher 
than  the  butt  end.  This  can  be  arrived  at 


by  measuring  the  heights  of  both  ends  of 
each  spar  from  the  Hoor.  With  the  wings 

in  correct  position,  the  distance  from  the 
center  of  the  holes  in  the  wing  fittint;-.  to 
the  center  of  the  holes  in  the  ^u^clage 
fittings  can  be  measured,  and  the  tubes 
made  up  accordingly. 

Aileroaa  and  AUeron-Cooirol  VfiM 

The  ailerons  are  of  the  dinicn--ions 
given  in  F'ig.  6,  their  construction  being 
similar  to  that  of  the  rear  part  of  the 
wings.  They  are  attached  to  the  rear 
spar  l»y  hinges,  a«;  shown  in  the  detail. 
Fig.  14.  Two  small  pulleys  should  be 
attached  to  the  front  spar  of  each  wing, 
at  the  point  shown  in  Fig.  6.  one  above 
and  one  below  the  wing.  A  flexible  cable 
should  run  from  the  top  control  horn  of 
the  right-hand  aileron,  as  shown  in  Fig. 
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15,  to  the  pulley  on  the  front  spar,  across 
the  wing,  along  the  front  spar,  to  the 
pulley  on  the  left  win^,  to  the  top  control 
horn  of  the  left-hand  aileron.  This  wire 
should  be  provided  with  a  turnbuckle  for 
making:  adjustments.  From  the  lower 
aileron-control  horns,  wires  are  run  to 
the  pulleys  attached  to  the  underside  of 
the  front  spars,  and  thence  direct  to  the 
control  Slick,  and  there  attached  to  turn- 
buckles,  as  shown  in  Fip.  5.  When  the 
stick  is  in  a  neutral  position,  the  trailing 
edge  of  the  ailerons  should  hang  about 
^4  in.  Itclow  the  trailinfj  edge  of  the 
wings:  then,  when  the  plane  is  in  flight, 
the  air  pressure  will  raise  the  ailerons  so 
they  will  be  in  line  with  the  rest  of  the 
wing.  I  he  tension  of  the  wires  should  be 
such  that  a  Ys-in.  movement  of  the  stick 
from  side  to  side  will  show  a  corre- 
sponding movement  of  the  ailerons. 

Tail  Group 

The  Stabilizer,  elevator,  and  rudder  are 
built  up  of  spruce,  or  white  pine,  to  the 
<1imensions  and  forms  shown  in  I'ig.  6. 
The  comers  are  reinforced  with  triangu- 
lar wood  blocks  and  strips  of  light  tin. 
The  control  horns  arc  attached,  as  shown 
in  Fig,  15.  at  the  left  fork  of  the  horn. 
Hinges  for  the  elevator  and  rudder  are  of 
the  same  type  as  those  used  for  the  aile- 
ro!is.  The  stal  ilizcr  i-'  holted  to  the  top 
longitudinal  of  the  lu>clage  at  points  in- 
Hctated  in  Fig.  6,  and  braced  with  four 
short  lenjjths  of  -^ti-in.  No.  16  j^aupje  tuhe. 
The  ends  uf  these  are  flattened  and  boltcil 
to  the  stabilizer  spars,  and  to  the  lower 
cm]  of  the  nearest  Strut,  as  shown  in  de- 
tail in  rig.  2. 

Wing  Covering 

The  wings  and  control  surfaces  are 
covered  with  unbleached  cotton  sheeting. 
It  should  be  put  on  the  wings  in  the  fol- 
lowing manner:  Temporarily  tack  the 
edge  of  the  fabric  to  the  trailing  edge  of 
the  wing.  Stretch  the  fabric  across  the 
top  of  the  wing  to  the  leading  edge,  back 
across  the  underside  of  the  wing  to  the 
trailing  edge,  and  tack.  The  two  edges 
of  the  fabric  should  be  sewed  along  the 
trailing  edge  and  around  the  wing  tip, 
the  tacks  bein^  removed  as  the  sewing 
prngresses.  The  fabric  is  permanently 
tacked  to  the  compression  rib  at  the  butt 
end  of  the  wing  and  likewise  along  the 
rear  spar  where  the  ailerons  fit  in.  It 
is  also  sewed  to  the  ribs,  as  shown  in 
Fig.  13,  lon^  upholstering  needles  being 
used  for  this  purpose.  The  controlling 
surfaces  are  covered  iti  the  same  manner. 
All  surfaces,  when  covered,  should  be 


given  two  or  three  coats  of  airplane 
"dope,"  to  shrink  the  fabric  and  make 
it  air-ti^ht.  This  dope  is  a  cellulose 
preparation  that  can  be  purchased  for 
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about  $2.50  per  gallon  from  any  aeronau- 
tical-supply house.  Four  gallons  will  be 
sufficient  to  give  the  wings  and  tail  planes 

two  coats. 

Power  Plant 

A  stock  twin-cylinder  motorcycle  en- 
gine is  mounted  as  shown  in  Figs.  1,  3, 
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The  Propeller  U  Simply  Mounted  on  a  Short  Shaft, 
Which  Works  in  Well-Lubricated  Bearings, 
and  is  Driven  by  a  Motorcycle  Chain 

and  5.  The  propeller  is  mounted  as  shown 
in  the  detail,  Fig.  16.  Ordinary  motorcycle 
chain  is  used.  The  propeller  should  be  5 
ft.  in  diameter,  and  4  ft.  in  pitch,  with  a 
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blade  width  of  5  in.  A  good  propeller  of 
this  size  will  absorb  power  as  follows: 
9  hp.  at  1.200  r.  p.  m.;  10  hp.  at  1,250; 
K>  h]).  at  1,325;  14  hp.  at  1.375,  and  16 
hp.  at  1,440  r.  p.  tn.  A  gasoline  tank  ot 
about  lVi-&al«  capacity  should  be  mounted 
on  the  top  longitudinal,  as  shown  in  ¥\f;. 
1.  The  spark  and  throttle  lever  should  be 
attached  to  the  seat  and  connected  to 
the  motor,  preferably  by  Bowden  wire. 

Self-Training 
For  tiying,  a  field,  with  at  least  one 
mile  of  straightaway,  and  half  of  a  mile 
wide,  is  desirable.  The  first  step  for  the 
student  to  learn  is  to  manage  hia  engine 
and  steer  with  his  feet.  The  setscrew  on 
the  throttle  of  the  carI)uretor  shntild  he 
set  so  that  the  propeller  will  turn  between 
800  and  900  r.  p.  m.  This  will  give  the 
machine  sufficient  speed  to  make  the 
rudder  operative,  but  not  enough  to  "get 
oflF."  The  plane  should  be  started  off 
down  the  field  with  all  the  controls  in 
neutral  position.  Any  tendency  of  the 
plane  to  swing  off  its  course  should  im- 
mediately be  counieractcd  by  the  use  of 
the  rudder.  Sudclen  half  turns  to  the 
right  or  left,  sometimes  called  "pin- 
wheeling','*  can  be  counteracted  only  by 
throttling  the  motor.  To  put  the  plane 
back  on  its  course,  the  rudder  should  be 
put  hard  over,  and  the  throttle  opened 
and  closed  several  times.  The  machine 
will  gather  momentum  slowly,  while  the 
jerky  blasts  of  air  from  the  propeller  act- 
ing on  the  rudder  will  swing  the  plane 
back  on  its  course.  Win n  \hc  student 
can  "taxi"  about  under  perfect  rudder  con- 
trol, the  motor  should  be  speeded  up  so 
the  propeller  will  turn  1.1.^0  to  1,20') 
r.  p.  m.    lie  is  now  ready  for  his  first 


"hop."  lie  should  start  out  with  his 
elevators  slightly  deflected,  and  run  along 
with  the  tail  vrell  up,  until  maximum 
sjiced  has  been  acquired.  Then,  gently 
pulling  the  stick  back,  lift  the  machine  2 
or  3  ft.  from  the  ground,  and  push  the 
stick  back  to  a  neutral  position.  The  hop 
.should  be  continued  for  100  yd.  or  so. 
Slight  throttling  of  the  motor  will  cause 
the  machine  to  settle  gently  back  to  tiu- 
ground.  When  the  student  has  acquired 
considerable  skill  in  making  these  hops, 
he  is  ready  to  use  the  full  power  of  his 
motor.  Allowing  the  machine  to  climb 
to  a  height  of  8  or  10  ft.,  he  gradually  ex- 
tends the  length  of  his  straightaway  to  a 
half  mile,  or  more.  In  landing,  bring  the 
machine  down  to  within  4  or  5  ft.  of  the 
ground  before  throttling  the  motor. 
Then,  as  the  machine  loses  flying  speed, 
gradually  pull  back  on  the  stick  to  keep 
it  from  settling  too  rapidly. 

So  far,  no  mention  has  been  made  of  the 
aileron^,  as  their  u'^c  is  not  called  for  in 
straight  tlights.  in  calm  weather.  Their 
effect  should  be  gradually  tested  out  be- 
fore attempting  flights  at  any  greater  alti- 
tude, or  making  circles. 

Circles  should,  in  fact,  not  be  attempted 
with  a  "penguin"  machine  of  this  type, 
unless  it  can  be  held  well  up  otT  the 
ground  with  the  motor  slightly  throttled. 
The  altitude  should  be  not  less  than  50 
or  100  ft.  l)efore  attempting  circles  or 
half  circles,  and  they  must  be  wide,  with- 
out perceptible  banking. 

When  the  student  has  mastered  the 
possibilities  of  this  light  training  plane, 
he  should  be  ready  to  study,  in  a  futl- 
()  owe  red  machine,  the  more  advanced  art 
of  flying. 


MATERIAL  REQUIRED 
(White  pine  may  be  used  instead  of  sunice.) 


2  pieces  of  asli,  %  hy  Tt  in.  tiy  IG  ft.  fi  in. 
1  pifcc    of  asli  or  oak   \  hy  hv  15  in. 

1  ' 
1 
4 
4 
10 
•» 


piece  of  spruce,  %   hy  2  in.   by  7  ft. 

piece  of  spruce,  ]  l>y  'A  in.  by  i**  ft. 

pieces  of  spruce,  T4  by  '.i  in.  by  4  ft.  C  is. 

pieces  of  spruce,  *i  by  %  in.  by  i\  it. 

pieces  of  spruce,  %  by  %  It.  by  5  in. 

pieces  of  spruce,  %  by         in.  by  10  ft.  6  in. 

-  pieces  of  spruce,  %  by  U  in.  by  11  ft. 

2  pieces  of  spruce.  Vi  by       in.  lij.-  11  ft. 

2  pieces  of  s|>nicr.  half  round,  %  in.  by  15  ft. 

2  pieces  of  spruce,  ^  by  %  in.  by  li)  ft. 


:ii  ji  ri      of  Spruce,  %  by  6  in.  by  ft  ft. 

I  M  <  i-s  iif  --pnicc,  %i  hy  n  in.  bv  .'i  ft. 
;n  [  i  rt  s  f.f  'pruce,  ^  by  %  in.  tiy  5  ft.  6  in. 
1       (  e    i.f  spruce,        by  tl  in.  by  4  ft. 
'J  ]>it-(  es  of  sprtice.  *4  by  4  in.  by  2  ft. 
1  t)ierc  No.  in  KniiKe  sheet  Steel,  4%  by  9  in. 
1   piri  e  Nn.  Ill  k^'I'KP  sheet  steel,  .*  by  0  ft. 
1   piece   No.   1<!  k'.TUk'e  sheet   steel,  1  by  4  ft. 
1  piece  No.  18  gauge  sheet  steel,  I  by  4  ft. 
t  piece  No.  20  gauKc  sheet  Steel,  6  by  18  in. 
I  piere;  No.  20  raukc  seamless  sted  tubing,  0  ft. 


1  in.  outside  diameter. 


4  picieet  No.  10  Kaugc  »e.irnl<  i-s  sled  tubiac,  4  ft. 

6  in.  long,        in.  outside  (tiameter. 

4  piece*  No.  ]•>  K^u^'e  seamless  sted  tnUag;  4  ft. 

long,  %  in.  oulside  diameter. 
1  piece  No.  1-^  r.i\ikc  seamless  steel  tubing^  34  in. 

long,   %    in.   outside  tliame.tcr. 
1  piece  No    10  k.iiikc  se.imless  steel  tubinc.  10  fU 

long,  %  in.  outside  diameter. 
1  piece  No    is  Ranije  seamless  steel  tttUtlff,  10  in. 

long,  I's  in-  outside  diatneter. 
1  pie.ce  No.  14  gauge  seamless  sted  tubinc.  5  ft. 

long,  1   in.  outside  diameter. 

1  piece  No.  l.S  g.iuge  copper  tubing*  5  ft.  lonc.  % 

in.  outride  diameter. 

2  lb.  of  No.  IG  gauge  music  u  m  i- 

160  ft.  of  ^ji-in.  cotton-cored  llcxiblc  cable  for  con 
trots. 

5  small  pulleys. 

30  motorcyde  spokes. 
1  tif.  glue. 

12  yd.  of  4ll^in.  wide  unblcftdied  cotton  diectinir. 
1  pair  of  motorcyde  wbeds. 
1  propeller. 
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Keeping  Water  Coid  ia  a  Canteen 

The  contents  of  a  canteen  can  be  kept 

cool  by  kecpitii;  moisture  in  the  burlap 
cover.  To  insure  this,  punch  a  Vi-w- 
hole  in  the  canteen  near  the  screw  top, 
and  insert  enough  soft  cotton  twine  to 
plug  it,  taking  care  that  the  twine  is  long 
enough  to  reach  to  the  bottom  of  the 
canteen  on  the  inside,  with  2  or  3  in. 
projecting.  Divide  the  twine  into  strands 
on  the  outside,  and  thrust  them  between 
the  bnrlap  cover  and  the  canteen  in  dif- 
ferent directions.  They  will  draw  enoufifh 
water  from  the  canteen  to  keep  the  cover 
moist.— C  R.  Terrell,  Grafton,  Calif. 


Adjusteble  VeceteMe  Slicer 

The  drawing  shows  a  useful  little  de- 
vice for  rapidly  cutting  vcgctahks  into 

even   slices.  The 

■SSS&lt»%.S^  i        knife  is  made  of 

an  old  hack -aw 
blade  with  teeth 
removed,  ground 
to  a  sharj)  knife- 
edge,  and  fastened 
to  the  tops  of  two 
small  blocks, 
which  are  in  turn 
fastened  to  a 
wedge-shaped  base.  The  upper  wedge  is 
a  block  of  similar  taper.  Sliding  one  upon 
the  other  will  vary  the  thicknesses  of  the 
slices  cut.  A  single  heavy  wood  screw 
from  the  underside  clamps  the  two 
blocks  together.  A  slot  is  cut  in  the  base 
for  the  screw  to  slide  in.— jas.  P.  Lewis, 
Golden,  Colo. 


Safety  Pin  Repairs  Coffeepot 


Occasionally  a 
coffeepot  is 
thrown  away 
merely  because 
the  hinge  pin  of 
the  lid  is  lost.  A 
small  safety  pin 
is  an  excellent 
substitute  for  the 
rivet. 


(TA  simple  but  effective  method  of  mak- 
ing a  fuse  wire  is  to  bore  a  hole  into  a 
piece  of  lead  with  a  H-in.  twist  drill.  The 
long,  curled  strip  of  lead  which  comes 
out  of  the  hole  is  used  for  the  wire;  if  it 
is  not  found  heavy  enough,  a  thicker  one 
can  be  obtained  by  exerting  greater  pres- 
sure on  the  drill,  or  using  a  lani^er  one. 


Sticky.Fly.Papcr  Guard 

There  are  few  housdiolds  which  have 

not  felt  the  need  of  a  fly-paper  triiard,  and 
it  is  surprising  that  some  appliance  of 
the  kind  shown  in  the  sketch  is  not  more 


Fljr  Paper    Protected   by  a   Simple  Wira  Guard 
18  at  Effective  in  Catching  FUci  aa 
When  Completaly  Bxpoaad 

generally  used.  It  is  easy  to  avoid  the 
annoyance  of  laying  a  hat  or  other  article 
on  the  sticky  paper  in  a  dark  room,  and 
a  few  pieces  of  wirr  fastened  together 
in  the  form  of  a  cage  with  gable  ends 
will  give  all  the  protection  necessary. — 
Arthur  J.  Kelly,  Brooklyn,  N.  Y. 


Weeder  Made  from  Carpet  Beater 

W'hen  a  wire  carpet  beater  is  broken,  it 
can  still  do  good  service  as  a  weeder. 
Cut  off  the  ends  of  the  wires  about  6  in. 
from  the  handle,  b^nd  them  as  shown,  and 


An  Old  Carpet  Beater  is  Changed  into  a  Light  Weed- 
ing Tool.  Which  can  be  Used  More  Haadlljr 
Than  the  Hoe  for  Delicate  Work 

the  result  will  be  an  excellent  weeder  for 
house  plants  and  hotbeds,  or  even  for  the 
kitchen  garden. — Milo  L.  Curtis,  Bloom- 
ington,  Ind. 

CA  trunk  strap  was  wound  oyer  the  hole 
in  a  blown-out  casing  before  inflating  the 
tire,  and  proved  very  effective. 
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A  Woodrami't  Rait  without  NaDt 

An  ingenious  method  of  building  a 
raft,  without  using  either  nails  or  fopes» 
has  saved  many  a  woodsman  a  long  and 
tiresome  journey  around  a  lake.  The 
only  tool  needed  is  an  ax,  which  must  be 
used  with  reasonable  skill. 

Two  logs  are  cut,  of  desired  length  and 
size,  and  rolled  to  the  water's  ed^.  In 
each  of  those  arc  cut  two  notches,  about 
two  feet  from  either  end,  and  wider  at 
the  bottom  than  at  the  top.  Two  stout 


The  Skillful  Woodsman  Builds  a  Raft  without  the 
Vm  «(  Metal.  Mid  with  No  Othtr  Tool*  Thui  Hit  An 

braces  are  then  cut  and  shaped  at  the 

ends  to  fit  the  notches.  One  end  of  each 
brace  is  thrust  into  the  notch  of  the  same 
log  and  driven  in  tight.  The  other  ends 
are  worked  into  the  notches  of  the  other 
log,  usually  by  shoving  the  log  against 
them,  fitting  the  ends  to  the  notches,  and 
forcing  home  with  a  lever. 

When  the  braces  arc  both  in  tight  and 
projecting'  beyond  the  logs,  wooden 
wedges  are  driven  into  their  ends,  spread- 
ing them  in  the  notches  and  making  the 
whole  tight.  A  deck  is  made  by  laying 
on  lighter  crosspieces,  flattened  with  the 
ax,  aii<l  filting^  similarly  into  shallow 
notches  in  the  tops  of  the  logs.  The  ends 
of  the  logs  are  often  sharpened  to  give 
better  headway.  If  more  strength  is 
needed,  another  brace  may  be  used,  or 
even  several  if  the  raft  is  long. 

A  j^ood  axnian  can  build  a  raft  of  this 
kind  in  little  over  an  hour. — Geo.  P.  Mel- 
rose, Vernon,  B.  C. 


Treo  Cridwtt  as  Tbenuoinetera 

In  August,  when  the  nights  are  hot, 

and  during  the  first  cool  ones  of  Septem- 
ber, people  who  live  in  the  country  can 
tell  the  temperature  by  the  constant  and 
regular  chirping  of  the  tree  crickets. 
These  little  creatures  are  nature's  ther- 


mometers. When  the  temperature  is  high, 
they  chirp  fa.st ;  when  it  falls,  they  chirp 
more  and  more  slowly,  until  at  about 
50*  F.  they  cease  entirely. 

Here  is  a  rule  that  gives  a  fairly  accu- 
rate relation  between  the  temperature  and 
the  rate  of  chirping:  The  number  of 
chirps  in  15  seconds,  plus  40,  equals  the 
approximate  temperature,  Fahrenheit. 

It  is  interesting  to  get  a  few  of  these 
"live  thermometers"  and  watch  them. 
They  are  generally  to  be  found  on  grape- 
vines and  apple  trees,  but  to  catch  them 
one  must  be  very  quick.  Their  pale-green 
bodies  are  about  half  an  inch  long,  and 
are  covered  by  gauzelike  wings  with  green 
veins.  When  disturbed  in  their  haunts 
they  stop  singing,  and  often  several  min- 
utes will  pass  before  they  resume  it.  When 
one  is  discovered,  just  clap  both  hands 
over  the  leaf  on  which  it  is  resting. 

A  large  wire-netting  cage  is^  a  good 
place  to  keep  them  in,  because  it  can  be 
removed  from  place  to  place,  into  ditTer- 
ent  conditions  of  temperature  and  mois- 
ture. If  they  are  to  be  kept  more  than  a 
few  hours,  fresh  leaves  should  be  placed 
in  the  cape.  When  all  is  still,  they  will 
begin  to  chirp.  All  in  a  group  will  chirp  at 
the  same  time  and  at  the  same  pitch.  Try 
some  in  a  warm  place  and  others  in  a  cool 
one.  They  hold  their  bodies  at  right 
angles  when  chirping. — ^J.  W.  Wolfe,  New 
York,  N.  Y. 

A  Toothbrush  Rack  and  Sterilizer 

.\  convenient  toothbrush  sterilizer  is 
made  from  an  ordinary  fruit  jar.  A  thin 
piece  of  soft 
board  is  cut  cir- 
cular to  fit  in  the 
top  of  the  lid. 
Around  the  edges 
of  this,  as  many 
hooks  are  placed 
as  there  are  tooth- 
brushes to  be  ac- 
commodated. In 
the  center  of  the 
board  a  little 
square  of  blotting 
paper  should  be 
tacked.  Three  or 
four  drops  of  for- 
malilchyde.  placed 
on  this  blotting 
paper  about  once 
a  week,  will  keep 
the  jar  and  brushes  entirely  sterile.  The 
lid  of  the  jar  should  be  kept  screwed 
down  when  the  brushes  are  not  in  use. 
— Dr.  G.  H.  Glitzke,  Kansas  City,  Mo. 
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Rope  Uied  to  dean  Gun 

In  cleaning  a  ^un  barrel,  a  better  job 

can  sometimes  be  made  with  a  rope  than 
with  the  clean inff  rod.  Fasten  a  screw 
eye  to  a  post  or  wooden  fence,  and  attach 
a  rope  as  thick  as  the  diameter  of  the  bore 
of  the  gun.  Run  the  rope  through  the 
barrel,  and  hold  the  end  with  one  hand, 
-working  the  barrel  back  and  forth  with 
the  other.  If  the  rope  is  too  thin  to  fill 
the  bore,  tie  pieces  of  cloth  around  it. — 
liaxwell  H.  Spreen»  Jackson,  Mich. 


Signal  Lamp  for  Electric  Iron 

It  is  difficult  for  a  housewife  to  keep 
in  mind  whether  the  current  which  feeds 
an  electric  iron  is  turned  on  or  not,  and, 
as  a  result,  a  good  deal  of  current  is 
likely  to  be  wa>ted.  A  small  incande>cent 
lamp  will  cure  the  trouble,  it  it  is  mounted 
on  the  same  circuit  as  the  iron,  with  the 
sockets  on  the  iron  and  the  lamp  wired 
in  parallel.  Ry  this  arrangement,  if  cur- 
rent is  turned  on  to  feed  tne  iron,  it  will 
also  light  the  lamp,  so  that  it  will  l^c 
possible  to  tell  at  a  glance  whether  the 
current  is  flowing.  The  lamp  can  be 
screwed  to  the  w  all  or  ceiling  at  any  con- 
venient place.  —J.  Horace  Van  Xice, 
Waukon,  Iowa. 


To  Protect  Clubs  in  the  Golf  Bag 

Most  golfers  know  what  damage  can 
be  done  to  the  shaft  of  a  drii'er  or  bras- 
sie  by  being 
nicked  and 
scarred  by  the 
shorter  iron  clubs 
in  the  bag.  This 
will  happen  in  the 
ordinary  golf  bag, 
tto  matter  how 
carefully  it  is  han- 
dled; but  it  can 
be  i)revented  by 
carrying  a  bag 
which  keeps  all 
the  clubs  sepa- 
rate. Sew  loops 
of  cloth,  or  leath- 
er, inside  the  raouth  of  the  bag — one  for 
each  club,  making  them  small  enongh  to 
hold  the  clubs  snugly  without  makiiig  it 
difficult  to  withdraw  them.  The  long 
clubs  can  then  he  kept  on  one  side  of 
the  bag  and  the  short  ones  on  the  other, 
so  that  the  heads  of  the  latter  cannot  do 
any  damafge.— R.  H.  Cochran,  Lamar, 
Colorado. 


Inkwell  and  Letter  Opener 

A  combination  letter  opener  and  ink- 
well holder  was  m.KU  from  a  slab  of 
wood  cut  from  a  tree  trunk  without  re- 
moving the  bark,  the  purpose  being  to 
give  the  object  a  rustic  appearance.  A 
I)ortion  was  cut  away  from  one  end,  to 
leave  space  for  an  ordinary  envelope,  as 
shown  in  the  sketch,  and  a  slot  was  cut 
with  a  sharp  chisel  at  the  inner  end.  wide 
enough  to  admit  the  blade  of  a  knife. 
This  knife  was  then  attached  to  the  wood 


CUTTlNCi. 
STRIP 


A  Desk  Ornament,  Made  of  Unfinished  Wood,  Scrvet 
M  •  Pen  Support  and  Inkstand,  with  aa 
Attachment  for  Openint;  Letters 

with  a  nail,  as  shown  in  the  deuil  draw- 
ing, so  that  it  was  hinged  at  the  end  of 

the  blade,  and  dropped  into  the  slot  w  hen 
cutting  off  the  end  of  an  envelope.  The 
side  of  the  slot  was  reinforced  with  a 
piece  of  sheet  steel,  which  fitted  snugly 
against  the  cutter.  .An  old  ink  bottle  was 
sunk  into  the  top  of  the  slab,  and  fastened 
with  putty,  which  was  painted  the  same 
color  as  the  wood.  Two  short  pieces  of 
wire  bent  as  shown  in  the  illustration, 
formed  brackets  to  support  a  pen.  The 
knife  was  intentionally  chosen  for  the 
rough  finish  of  its  handle,  so  that  it  har- 
monized with  the  rustic  appearance  of  the 
rest  of  the  article. 


Using  Pine  Stick  for  Lettering 

A  storekeeper,  who  wished  to  make 
some  large  signs  with  heavy  letters, 
whittled  one  end  of  a  soft-pine  siii  k  I(jwn 
to  a  sharp,  broad  edge,  and  used  it  to 
letter  the  cards.  A  tool  made  of  this 
kind  of  wood  works  equally  well  with 
\nk  or  paint,  and.  in  the  hands  of  an 
amateur,  will  make  a  much  cleaner  letter 
than  a  brush.  The  whittled  end  resembles 
the  chisel  edge  on  a  red-sable  lettering 
brush,  so  that  the  ordinary  motions  are 
made  in  using  it;  bnt,  being  more  rigid, 
it  demands  less  skiU  on  the  part  of  the 
workman. 
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Neat  Hanging  Bookshelf 

This  little  bookshelf  cost  only  a  few 
cents,  and  about  an  hour's  work.  It  re- 
quires three  oak  boards,  8  by  24  in.  and 
1  in.  thick,  four  boards,  8  by  10  in.  and 
of  the  same  thickness,  and  two  portiere 


Portiere  Ropes  are  Employed  to  Support  from  a  Stout 
Hook  in  the  Wall  a  Bookshelf  Made  from  a 
Few  Pieces  of  Plain  Lumber 

ropes.  It  is  neater  to  chisel  out  about 
in.  on  the  long  boards,  at  the  place 
where  the  upright  boards  will  be,  as  il- 
lustrated. These  should  be  placed  about 
3  in.  from  the  edge,  and  the  whole  nailed 
securely  together,  but  before  doing  this, 
bore  two  ',2-in.  holes  at  the  end  of  each 
plank,  close  to  where  the  upright  boards 
will  go,  to  admit  the  cord.  Xow  nail  to- 
gether, stain,  and  polish.  When  dry,  run 
the  cords  through,  knot  together  at  the 
top.  and  the  bookshelf  is  finished. — C. 
Remington,  Kno.wilic,  Tcnn. 


A  Two-Colored  Hyacinth  Bulb 

One  of  the  exhibits  at  a  flower  show 
was  a  hyacinth  having  bright-blue  blooms 
on  one  side  of  the  spike  and  pink  on  the 
other.  The  plant  had  been  grown  by  com- 
bining two  hyacinth  bulbs  of  varieties 
that  bloom  about  the  same  time,  one  of 
them  belonging  to  a  blue-flowered  species 
and  the  other  to  a  pink.    A  portion  of 


each  bulb  was  cut  away  at  the  side,  great 
care  being  taken  not  to  damage  the  cen- 
tral shoot,  although  it  was  left  fully  ex- 
posed. The  larger  parts  of  the  bulbs 
carrying  the  shoots  were  then  tied  to- 
gether facing  each  other,  and  a  little  moss 
was  tucked  into  the  crack  between  them 
to  keep  out  moisture.  The  double  bulb 
was  then  planted  in  the  usual  manner, 
and  when  it  started  to  grow,  the  flower- 
ing stems  came  up  as  one,  the  stalks  com- 
pletely amalgamating.  The  'lowers  which 
grew  were  blue  on  one  side  and  pink  on 
the  other,  the  middle  blossoms  sometimes 
being  party-colored. — S.  Leonard  Bastin, 
Bournemouth,  Eng. 


Preserving  Crease  in  Soft  Hats 

A  soft  hat  loses  the  neatness  of  its  ap- 
pearance if  the  depression,  or  crease,  in 
the  crown  is  not  sharply  defined.  One  or 
two  metal  clips  of  the  kind  used  on  sta- 
tioner>'  can  be  placed  inside  the  hat  to 
hold  the  material  and  preserve  its  shape, 
without  causing  any  inconvenience  to  the 
wearer. 


Turnbuckle  Used  as  a  Tap  Wrench 

A  small  turnbuckle  of  suitable  size 
makes  a  handy  wrench  for  use  with  taps 
and  reamers.  Remove  the  eyebolts  from 
both  ends  of  the  turnbuckle,  and  file  the 
inside  surfaces  of 


it  flat  to  make 
them    fit  snugly 


against  the 


squared  end  of 
the  reamer  or  tap. 
Face  off  the  ends 
of  the  bolts,  screw 
them  back  in,  and 
the  tap  wrench  is 
ready  for  use.  As 
thus  made,  the 
wrench    will,  of 


able  for  only  one  size  of  shank,  but  it  can 
be  made  useful  for  various  sizes  by  filing 
a  taper  in  the  turnbuckle  from  one  end 
of  the  inside  space  to  the  other.  In  order 
that  the  tap  or  reamer  may  be  placed  at 
or  near  the  ends  of  the  space,  to  fit  at 
the  place  where  the  width  is  suitable,  it 
will  then  be  necessary  to  remove  the 
original  eyebolts,  unless  they  have  extra 
long  threads,  and  substitute  bolts  long 
enough  to  reach  a  tap  which  on  account 
of  its  size  must  be  held  at  either  end  of 
the  turnbuckle. — W.  C.  Reichard,  Syra- 
cuse, New  York. 


Digitized  by  Goo 


POP.ULAR  MECHANICS 


4"" 


Electric>Light  Globes  as  Targets  for 

Practice  Shooting 

Burncd-out  electric-liRht  globes  make 
good  rifle  targets,  whether  fixed  station- 
ary or  thrown  into  the  air.  W  hen  struck 
they  give  certain  proof  that  a  hit  has  been 
scored.  They  also  make  a  good  floating 
target,  if  painted  black  and  thrown  into 
a  pond. 


Acid  Repairs  for  Leaking  Radiators 

Leaks  are  sometimes  caused  by  slight 
cracks  in  the  surface  of  radiators  and 
other  metal  containers  of  liquid.  Paint 
the  cracked  part  with  nitric,  sulphuric,  or 
some  other  strong,  acid.  It  will  cause 
corrosion  at  the  "lips"  of  the  crack,  and 
the  resulting  salts  will,  in  a  few  minutes, 
stop  the  leak,  unless  it  is  too  large  for  the 
method  to  be  effective. 


Lead  Ribbon  for  Holding  Cut  Flowers 

A  strip  of  lead  ribbon,  about  M'2  in- 
wide,  is  extremely  useful  in  arranging  cut 
flowers  and  blossoming  twigs.  The  rib- 
bon, which  is  cut  from  the  end  of  a  long 

sheet,  can  be  ob- 
tained  from  any 
dealer  in  plumb- 
ers' supplies,  and 
is  so  pliable  that 
it  can  be  rolled  up 
or  bent  into  any 
shape  desired.  It 
is  especially  use- 
ful with  the  low 
Chirtese  bowls 
sometimes  used 
for  holding  flow- 
ers, as  in  a  bowl 
of  this  kind  it  is 
necessary  to  have 
some  sort  of  sup- 
port for  the  stems. 
Holders  for  this 
purpose  can  be 
bought  in  stores,  but  are  not  always  of 
the  desired  shape,  whereas  a  strip  of  lead 
ribbon  can  be  bent  to  make  openings  of 
exactly  the  right  size  for  the  flowers  or 
twigs  which  are  to  be  displayed.  They 
can  be  bunched  together,  encircled  by  one 
band,  or  distributed  about  the  bowl  and 
held  in  position  by  folds  made  in  the  rib- 
bon according  to  the  taste  of  the  home 
gnrdener.  In  this  way  a  wide-mouthed 
vase  can  be  made  to  furnish  a  large  va- 
riety of  effects.  The  metal  itself  may  be 
a  little  unsightly,  but  it  can  easily  be  hid- 
den by  pebbles  and  moss. 


Chute  Carries  Trimmings  from  Prints 

to  Wastebasket 

A  photographer,  tired  of  the  accumula- 
tion of  trimmings  from  photo  prints  which 
jittered  the  sjjacc  around  the  trimming 
board  on  his  worktable,  bent  a  sheet  of 
tin  into  the  shape  of  a  rectangular  chute, 


5^ 


Tricnmines  from  Photo  Prints  Fall  Directly  from  the 
Trimming  Board,  through  the  Chute, 
into  the  Waatc  Can 

as  shown  in  the  photograph,  and  fastened 
it  by  the  trimming  board  at  the  end  of 
the  table.  As  the  waste  pieces  fall  from 
the  trimmer,  they  pass  through  the  chute 
into  the  receptacle  below,  thus  affording 
a  constantly  clean  worktable  and  a  con- 
siderable saving  of  time. 


To  Vignette  a  Photograph 

A  simple  way  to  obtain  a  vignette  effect, 
without  a  mask  mr.de  for  the  purpose,  is 
as  follows :  Expose  the  paper  as  usual, 
wet  it  in  clean  water,  and  flatten  against 
a  piece  of  glass,  with  coated  side  out. 
Touch  the  fingers  in  the  developing  solu- 
tion and  gently  rub  the  paper  in  the  cen- 
ter. As  the  form  of  the  picture  looms 
up,  the  fingers  should  follow  the  outlines 
of  that  part  which  is  desired  to  show  up. 
The  fact  that  the  paper  is  wet  will  make 
the  edges  of  the  developed  field  diffuse. 
When  fully  developed  as  desired,  wash  in 
water  and  put  in  the  hypo  bath. — Tom 
Blackburn,  Chicago,  111. 
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Fig.  1  Pig.  2 

At  the  Left  it  Shown  the  Proper  Aiming  of  Guns  Provided  with  Open  Sightf.    At  the  Right,  the  Same 
Weapon  is  Incorrectly  Aimed,  So  That  a  Mis*  will  Probably  Reault 

The  Mechanics,  of  Sighting  and  Accurate  Aiming 

By  F.  E.  brimmer 


A  GREAT  many  hunters,  who  are  ac- 
curate  target  shots,  fail  to  bring  back 
the  "bacon"  when  they  go  into  the  moun- 
tains, because  of  inaccurate  aiming.  The 
alibi  of  "buck  fever"  is  no  excuse  for 
misses  any  more,  because  the  modern 
rifle  allows  so  many  shots  that  the  first 
faulty  shot  may  be  quickly  followed  by  a 
more  accurate  one.  There  are  a  few 
principles  that  will  help  every  hunter  if 
he  but  bears  them  in  mind  in  shooting. 

In  Fig.  1  is  an  illustration  of  the  man- 
ner in  which  open  sights  appear  when 
properly  alined  upon  a  standing  deer. 
Notice  that  this  shooter  was  an  old  hand 
because  he  held  his  rifle  plumb.  The  dash 
lines  show  how  the  rifle  was  held  plumb. 
Xoticc  that  the  top  edge  of  the  sight 
forms  a  practically  true  horizontal  line, 
while  the  top  of  the  front  sight  forms  with 
the  notch  of  the  rear  sight  a  practically 
perpendicular  line.  Only  when  a  rifle  is 
held  in  this  manner  can  accuracy  be  ex- 
pected. 

In  Fig.  2.  the  shooter  did  not  hold  his 
rifle  plumb.  At  first  glance  one  might 
think  that  just  the  same  he  got  his  deer, 
but  there  are  two  reasons  for  a  miss,  an(l 
either  one  of  the  two  causes  illustrated 
would  make  inaccurate  shooting.  In  the 
first  place,  the  shooter  rolled  his  rifle  to 
the  right  so  that  the  upper  edge  of  the 
sight  does  not  make  a  horizontal  line,  nor 
does  the  direction  of  the  front  sight  ex- 
tend directly  upward.  If  the  bullet  went 
in  a  straight  line  from  rifle  muzzle  to  the 
target,  then  this  would  not  be  an  incorrect 
aim ;  but  since  the  proposition  of  trajec- 
tory does  enter,  it  is  quite  essential  that 
the  rifle  be  held  plumb. 
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When  the  Indian  shot  his  bow,  lie  was 
conscious  all  the  time  of  the  principle  of 
the  trajecton,',  for  he  could  plainly  see 
the  course  of  his  arrow,  and  he  knew  that 
he  must  aim  high  to  hit  the  mark.  His 
arrow  always  rose  higher  than  the  target, 
and  began  to  descend  before  it  hit.  Jiist 
exactly  the  same  thing  happens  in  the 
case  of  the  bullet,  but  of  course  not  to 
such  an  extent  as  in  the  case  of  the  arrow. 
Remember  that  the  bullet  is  thrown 
higher  than  the  line  of  vision  at  every 
shot,  and  that  the  sights  do  not  point  the 
path  of  the  bullet,  as  most  shooters  er- 
roneously believe.  The  bullet  travels  in  a 
curve  while  the  sights  are  alined  as  though 
the  bullet  sped  in  a  perfectly  straight  line. 

The  greater  the  distance,  the  higher 
the  curve,  with  respect  to  the  imaginary 
straight  line  from  sights  to  target.  A 
rifle  that  has  a  higher  velocity  will  have 
a  flatter  trajectory  than  the  low-velocity 
rifle.  This  means  that  with  high  velocity 
the  actual  path  of  the  bullet  does  not  differ 
so  much  from  a  direct  line  from  rifle  to 
target.  However,  no  rifle  can  have  an 
absolutely  flat  trajectory.  In  Fig.  2,  the 
shooter,  by  rolling  his  rifle  barrel  to  the 
right,  caused  his  bullet  to  speed  way  to 
the  right  of  the  deer,  or  if  a  hit  was  made 
by  accident,  it  was  only  in  the  forward 
legs  of  the  deer,  and  a  wounded  animal 
was  the  result.  Probably  this  is  the  most 
common  error  in  shooting  at  game  in  the 
woods. 

The  second  reason  why  the  shot  would 
have  failed  to  hit  the  deer  in  a  vital  place, 
in  Fig.  2,  is  because  too  coarse  a  sight 
was  taken.  Notice  that  the  front  sight 
sticks  up  much  farther  than  in  No.  1. 
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This  caused  the  bullet  to  fly  high,  and  is 
another  very  common  mistake  made  in 
the  haste  to  shoot  a  deer,  moose,  caribou, 
or  elk.  At  the  rifle  range  plenty  of  time 
is  allowed  for  proper 
alinement,  and  there  is 
practically  no  excite- 
ment, while  in  the 
woods  the  stress  of  haste 
and  excitement  make  it 
very  difficult  for  the 
average  shooter  to  hold 
his  gun  plumb,  and  at 
the  same  time  take  just 
the  right  amount  of 
front  sight  in  the  notch 
of  the  rear  sight. 

Practice  standing  he- 
fore  a  mirror,  with  the 
rifle  held  as  if  to  make  a 
shot.  After  the  gun  has 
been  thrown  to  the 
shoulder,  quickly  see  if  the  butt  fits 
against  it  in  a  perpendicular  manner.  By 
acquiring  the  habit  of  correct  holding, 
one  can  overcome  the  wrong  manner  of 
turning  or  rolling  the  rifle  to  one  side 
or  the  other  when  doing  quick  shooting. 
Watch  the  faults  in  the  mirror  until  the 
correct  form  is  attained.  When  standing 
upright,  it  is  easy  enough  to  hold  a  gun 
plumb,  but  in  the  woods  one  often  has 
to  shoot  from  a  cramped  position  and 
under  other  unfavorable  conditions. 
Xone  of  these  handicaps  need  cause  poor 
shooting  after  a  reasonable  amount  of 
practice  in  holding  the  rifle  plumb. 

In  Fig.  3  is  illustrated  the  way  peep 
sights  will  appear  when  properly  alined 
to  bring  down  the  deer.  This  is  one  of 
the  mechanically  easiest  sights  to  use. 
because  so  much  of  the  front  of  the  barrel 
shows  to  the  eye  that  there  is  not  the 
tendency  to  roll  over  the  barrel  as  in  the 
case  of  open  sights.  Yet  this  may  be  done 
unconsciously,  if  a  leaning  tree  happens 
to  stand  in  line  behind  the  deer.  In  this 
case  the  eye  is  deceived  in-to  believing 
that  the  tree  is  perpendicular,  as  most 
three  trunks  are,  and  so  the  shooter  al- 
lows the  barrel  to  roll  to  one  side  or  the 
other  just  a  very  little.  This  causes  a 
clean  miss  or  a  wounded  deer,  for  the 
same  reason  given  in  the  case  of  the  open 
sights. 

Another  type  of  sight  that  is  used  for 
long  shots  at  standing  game  is  the  tele- 
scope sight,  illustrated  in  Fig.  4.  In  this 
case  two  cross-hairs,  placed  at  right 
angles,  determine  the  aim  of  the  bullet. 
In  the  illustration  the  sighting  is  correct. 
Since  this  type  of  sight  is  used  for  long 
distances,  it  is  more  important  to  see  that 


the  rifle  is  not  allowed  to  roll  over  on 

either  side,  because  the  error  will  magnify 
as  the  distance  increases. 
A  careful  study  of  the  mechanics  of 


sighting  illustrated  by  these  four  photo- 
graphs will  be  of  great  help  to  the  field 
shot.  Unless  the  rifle  is  held  mechan- 
ically correct,  there  is  no  ammunition 
made  that  will  get  game.  The  same  prin- 
ciples will  hold  true  for  the  shotgun,  in 
the  field  or  at  the  traps. 


Trolley  Carries  Boat  into  House 

A  group  of  boating  enthusiasts  simpli- 
fied the  work  of  launching  their  boat  by 
using  an  overhead  track  composed  of 


Suspended  from  an  I-Beam  Track,  a  Pleasure  Boat 

is  Carried  from  the  Boathouse  to  the  End  of  a  Pier 
and  Lowered  into  the  Water,  or  Lifted  from  It  and 
Carried  Back  into  the  House  Again 


several  sections  of  the  I-beara  rail  used 
to  support  a  sliding  barn  door.  The  boat 
hung  from  a  tackle  block  attached  to  an 
ordinan.'  barn-door  carrier,  and  was  slung 
by  means  of  large  screw  eyes,,  placed  3  ft. 
apart  along  the  gunwale. 


Fig.  »  Fig.  4 

To  the  Left  is  Shown  the  Correct  Aiming  of  Peep  Sights;  to  the  Right, 
Correct  Alinement  of  Telescope  Sights 
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FARMSTEAD  LAID  OUT  ON  ENGINEERING  PLAN 
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LLOtHtS- 


MODF.KX  inan- 
u  f  a  c  t  11  r  - 
iiig  plants  art-  s<> 
arraii^jed  that  the 
sequence  of  opera- 
tions is  ccntiiiiiitds. 
from  raw  nuiterial 
to  finished  pr'itliict. 
It  ii  l>y  no  means 
impracticable  to  ap- 
ply (he  same  hroatl 
princii>le  in  hiyin^? 
out  a  farmsuatl. 
with  due  allowance 
for  the  pecnliariiies 
oi  cacli  I<K-.ittf  n.  A 
model  farni.sti  ad. 
i.ne-f)rurih  size,  c<in- 
structi-tl  and  laid 
out  hy  agricultural 
students  at  Ne- 
braska University, 
prcsi-uts  t  h  e  ideal 
elements  of  such  an 
arrangement  in  con- 
crete form.  It  rep- 
resents the  build- 
ings  of  a  l')0-acre  farm.  The  house  is  lo- 
cated on  high,  well-drained  land,  near  the 
highway,  and  with  a  thought  for  the  pleas- 
antest  view.  Its  back  door,  opening  toward 
the  buildings,  leads  into  the  wash  room, 
which  must  be  traversed  on  the  way  tt)  the 
dining  room.  All  the  buildings,  so  placed 
that  prevailing  winds  carry  odors  away 
from  the  house,  act  as  windbreaks  for  the 
yards,  which  adjoin  the  pastures.  _  Most  of 
the  fences  serve  two  lots.  ^  Sufficient  feed 
for  the  stock  in  each  lot  is  stored  in  an 
adjoining    building,    saving    much  walk- 
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The  Model  Farmstead  at  Nebraska  University:  The 
Plan  Drawing  may  be  Used  for  Laying  Out  a  Full- 
Sized  Farni.  The  Dotted  Lines  Indicate  the  Routine 
Course  of  the  Farmer 


ing.  and  most  of 
the  buildings  are  ac- 
cessilde  by  team 
without  opening 
gates.  W  I  t  h  this 
arrangement,  the 
farmer's  morning- 
course  is  first  to  the 
barn,  to  attend  to 
the  animals  there 
a  n  d  separate  the 
milk;  then  to  the 
hog  house  with 
skim  milk;  next  to 
the  combined  crib 
atid  granary;  to  the 
hay  shed  to  feed 
the  cattle;  to  the 
poidtry  house;  back 
|o  the  barn  for  the 
cream,  and  home. 
Coming  in  from  the 
field,  the  route  to 
the  barn  leads  past 
practically  all  the 
buildings,  and 
chores  can  be  done 
while  the  team  is  drinking  at  the  trough 
and  going  into  the  barn.  As  between  this, 
or  a  simibr  arrangement,  and  one  laid  out 
without  planning,  it  is  estimated  that  as 
much  as  a  mile  of  walking  a  day  would  not 
be  an  extraordinary  saving.  Further  points 
for  study  are  the  use,  other  things  being 
equal,  of  unproductive  land  for  building 
sites;  provision,  if  possible,  for  running 
water  in  the  house,  and  buildings  opening 
to  the  south,  for  winter  warmth,  but  with 
a  north  opening  also,  to  create  cool  air  cur- 
rents in  summer. 


TN  accordance  with  the  editorial  policy  of  this  magasine  never  to  accept  compensation  In  any  form 
for  what  appeara  in  our  reading  pages,  and  also  to  avoid  all  appearance  of  ioiaf  so,  we  arc  obliged 
to  omit  the  name  of  the  maker  or  the  seller  of  any  article  described.  This  information,  however,  is  kept 
on  file  and  will  be  furnished  free,  by  addressing  Bureau  of  Information,  Popular  Mechanics  Magazine, 
Chicago.  [Editor.] 
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Deep -Sea  Fishing  Simplified  by  Seaplane 


CPORTSMRX  ot  both  coasts  now 
*^  have  tried  the  seaphiiie  as  a  fishing 
boat,  and  found  it  goo<l.  The  two  Xew 
York  fishermen  who  made  the  first  trip 
the  other  day  started  hite,  but  they  were 
first  on  the  grounds.  They  passed  the 
plodding  motorboats — considered,  until 
now,  remarkably  swift — midway,  au<l 
were  among  the  schools  of  bluefish  be- 
fore their  astonished  brother  anglers 
came  within  hailing  distance. 


However,  the  speed  alone  was  not  the 
thing  that  eslablishe<l  the  plane  as  a  fish- 
ing craft  par  excellence,  but  its  ability 
actually  to  locate  the  fish  schools  for 
the  impatient  anglers,  by  giving  them 
the  vision  of  great  altitude.  With  such 
guidance,  using  their  rods  from  hull  and 
wings,  they  made  a  remarkable  catch  in 
a  very  short  time, 

A  party  of  I.os  Angeles  fishermen 
found  the  seaplane  most  valuable  for  the 


Fishing  from  the  Hull  of  the  Seaplane,  the  1  If  the  Fisherman  Desires  to  Change  His  Pj- 

Angler  lusy  Forget  His  Wings,  and  Think  cf  sition  or  Find  a  Breezier  Seat,  the  Wings  of 

His  Craft  Merely  as  a  Firsi-Class  Fishing  Boat   ,  the  Kcsting  Plane  Are  Always  Available 

 .   J — i_ 
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OO'TinOMT,  SUUKt  WM.K(II 

It  Ib  Apparent  That  the  Seaplane  Fishing  Party  '* Brought  Home  the 
Bacon,"  and   Equally  Plain,  trom  One  or  Two  of  the  Coatumes,  That 
Angling  Was  Not  the  Only  Aquatic  Sport  Indulged  in  the  Calm  Waters 
of  the  Kelp  Beds.  After  a  60-Mile  Flight  in  a  Half  Hour 


mileage  it  so  r  a  p  i  d  1  y 
consumed;  for  distances 
arc  long  on  the  Pacific. 
To  the  kelp  beds  of 
Santa  Barbara  is  50 
miles.  They  made  it 
easily  and  quickly,  pass- 
ing smoothly  above  un- 
pleasantly rough  seas 
and  landing  on  the  calm 
waters  of  the  weed  bars, 
from  whose  well-stocked 
but  uni'rccjucnied  pock- 
ets they  took  as  m  a  n  y 
fish  as  they  cared  to  bur- 
den the  plane  with  on 
the  homeward  trip. 

A  wonderful  vista  of 
brand  -  new  sport  opens 
with  this  application  ot 
the  seaplane,  because 
inaccessible  places  are 
quickly  reached. 


SALVAGING  SUBMARINE  EXPLORES  OCEAN  BED 


Forward  View  from  the 
Deck  of  the  New  Sal- 
vage Ship  :  The  liig 
Steel  Tube  is  Seen  Pro. 
jccting  alDng  the  Sur- 
face  from  the  Bows,  and 
at  Its  End  the  Divmg 
Chamber.  Just  under 
the  Boom  in  the  Fore- 
ground is  Observed  the 
Inboard  En. ranee  to  the 
theTub-  hrough  Which 
DivinK  Shell  is  Entered 


The  queerest  submarine  boat  of  all  has 
just  made  its  appearance  in  the  waters  of 
I-ong  Inland  Sound.  Its  purpose  is  peace- 
ful,  but   none  the   

less  extraortlinary  ; 
for  it  is  to  be  used 
to  explore  the  bot- 
tom of  the  sea.  and 
to  salvage  what  it 
may  of  the  22.000,- 
000  tons  of  mate- 
rial that  went  down 
in  the  war.  lis 
most  remarkable 
feature  is  that  its 
occupants  m  a  y 
open  a  door  in  its 
Dottom  and  walk, 
almost  dry-  shod, 
on  the  ocean  Hoor. 
T  h  e  inventor  of 
the  strange  craft  is 
Simon  Lake,  cele- 
brated builder  of 
American  subma- 
rines. The  n  c  w 
boat,  however,  is 
only  sub  in  part, 
for  the  greater  por- 
tion of  it.  lt)oking 
like  a  big  twin-hull 
dredge  shi|).  stays 
afloat  and  provitles 
comfort  of  those  incased 
shell  on  the  ocean  bed. 


lill 


for 


The  peculiar  mechanism  of  the  vessel 
comprises  a  long  steel  tube  extending 
forward  from  between  the  bows,  at  the 

end  of  which  is  a 
steel  chamber. 
W  hen  the  explor- 
ing crew  has  en- 
tcrctl  the  chamber 
by  way  of  the  tube, 
whose  diameter  is 
A^'->  ft.,  the  latter  is 
simply  turned 
tlownward  on  its 
inboard  pivots  un- 
t  i  1  the  chamber 
rests  upon  the  bot- 
tom. -\ir  u  n  d  e  r 
pressure  is  c  o  n  - 
stantly  pumped  in 
to  exclutlc  the  wa- 
ter. On  the  bed  of 
the  sea,  the  bottom 
door  may  be  open- 
ed, giving  direct 
access  to  the  ocean 
floor  and  whatever 
may  rest  upon  it. 

The  first  model 
has  a  diving  chan'- 
bcr  8  ft.  long  by  7 

  ft.    high,   and  has 

operated    in  water 

the  safety  and     up  to  54  ft.  deep.    But  plans  are  lender 
in  the  diving     way  for  a  larger  ship  with  a  3flO-ft.  t^be; 

and  its  first  assignment  will  be  the  an- 
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Closc-Up  V  lew  of  the  Divinn 
Chamber.  Floating  Flush  with 
the  Surface  Ahead  of  the  Ship, 
and  the  Steel  Tube  throuKh 
Which  It  is  Entered  and  by 
Which  It  is  Submerged 


v 

»  . 

N 

\ 

I 

\  1[ 

Looking  Toward  the  Bows,  the  Twin -Hull  Construc- 
tion of  the  Salvage  Ship  is  Seen:  the  Diving-Bell 
Tube  Projects  from  Between  the  Bows,  and  is  Sub- 
merged by  Machinery  on  Board 
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cient  wreck   of  the 

"Hussar,"  which,  with  a 
cargo  oi  $5,(X)U,0(K)  in 
gold,  has  lain  ut  the 
bottom  of  Hell  'late 
since  the  Revolutionary 
War. 


PLAN  WORLD'S 
HIGHEST  TOWER 
.FOR  MEMORIAL 

A  monumental 

tower  of  steel,  ni  ore 
than  twice  as  high  as 
the  world's  loftiest 
|)resent  structure,  i  h  c 
Kitifel  tower,  is  pro- 
posed by  leading  citi- 
zens of  Pittsburgh  for 
a  memorial  to  the  sol- 
diers of  that  dl^t^lct. 
The  total  height  of  the 
tower  as  planned  i> 
2,100  it.,  with  an  ob- 
ser\'ation  platform  100 
ft.  in  diameter  at  t  h  e 
2.(l()l)-ft.  level,  sur- 
mounted by  four 
powerful   lanterns,  in- 
dicatinp:,   by   their  col- 
ors, the  points  of  t  h  c 
compass  to  a  1 1  aerial 
navijjators  within  a  40- 
m  i  1  e  radius.    At  the 
1,500-ft..  1,000-ft..  and 
500-ft.  levels  respec- 
tively are  a  trophy  hall, 
a  restaurant,  and  an 
amusement  hall .  At 
the  base  a  monolithic 
structure.  100  ft.  high 
and  300  ft.  square,  con- 
tains free  assembly 
rooms  on  the  ground 
floor,  and  a  vast  conven- 
tion ball  35  ft.  above, 
seating    15,000.  The 
concrete  foundation 
goes  down  60  ft.  to 
bedrock,  and  in  it  arc 
imbedded  the  base  col- 
umns of  the  tower. 
T  h  e  structure,  c  s  t  i  - 
mated  to  cost  $3,000.- 
000  and  to  require  9,000 

to  lO.nOO  tons  of  steel, 
is  designed  to  use  only 
the  standard  shapes 
rcgularlv  produced  in 
the  "Steel  City." 


Pittiburgb't    Propotcd    Memorial,  the 
Tallest  Tower  in  the  World.  Is  a  2at0. 
Foot  Structure  of  Standard  Steel  Shapco 
ud  wiU  Cost  About  $S.OOO.0M 


AUTOS  OF  FUTURE 
VERY  LIGHT, 
ENGINEERS  SAY 

Lighter  cars,  higher 
mileage,    and  fewer 
cylinders  arc  the  pre- 
dictions   of    auto  en- 
gineers,   both    in  this 
country   and   in  Eng- 
land, for  the  motor  ve- 
hicles of  the  future.  A 
particularly  interesting 
American  prophecy 
specifies  a  fivc-passen- 
ger  car  weighing  only 
900  lb.,  with  a  plywood 
body,  a  new  type  of 
spring  suspension,  a 
120-lb.,   15-hp.,  six-cyl- 
inder motor,  and  a  mile- 
age of  30  to  40  per  gal- 
lon. The  design  of  such 
a  car  will  be  mfluenced 
largely  by  the  discov- 
eries and  adopted  prac- 
tices  in  airplane  con- 
struction, and  the  re- 
sult will  be  an  easier- 
riding  vehicle  than  the 
present  cars,  in  spite  of 
it^    extreme  lightness. 
Large  cars  will  be  lim- 
ited  to   six  cylinders, 
while  four  will  be  con- 
sidered   enough    for  a 
roadster,  and  closed 
bodies    will    take  pre- 
ferred position.   An  ap- 
parently inevitable  de- 
velopment is  the  desiini 
of  future  motors  for  the 
consumption   of  low- 
grade  fuels.  Consider- 
able   progress  already 
has  been  made  in  this 
direction,  and  cars  have 
gradually  been  growing 
lighter  and  more  speedy 
for  the  last  four  or  five 
years. 

fxAn  airplane  is  to  be 
used  by  a  rice  grower 
near  Sacramento,  Calif., 
to  drive  wild  ducks  out 
of  his  fields.  Other 
farmers  in  that  locality 
may  adopt  this  method 
of  protecting  their 
crops  from  the  birds. 
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Prom  the  Left,  the  First  Picture  Shows  the  Camera  with  Focusing  Attachment  Ready  for  Use;  the  Second 
Is  a  Rear  View,  Indicating  the  Way  in  Which  the  Back  of  the  Case  is  Drawn  Out;  the  Third,  Front 
View.  Shows  the  Auxiliary  Lens  Folded  in  the  Upper  Right  Corner;  the  Fourth,  Camera  Folded 


FOCUS  WITH  FULL-SIZE  IMAGE 

IN  NEW  HAND  CAMERA 

Lack  of  any  means  for  visual  focusing 
is  probably  the  greatest  fault  ot  the  popu- 
lar folding  snapshot  camera.  A  camera 
arranged  to  supply  the  deficiency  is  now 
on  the  market,  however,  and  gives  a  full- 
size  ima^c  on  ground  glass  while  the  ex- 
posure IS  being  made.  The  focusing 
equipment  consists  of  an  auxiliary  bel- 
lows which  is  inclosed,  with  the  ground 
glass,  in  a  sliding  box  attached  to  the 
camera;  and  an  extra  lens  which  folds  in 
alongside  the  front  board.  For  use,  the 
box  is  drawn  out  sidewise,  bringing  the 
bellows  with  it.  The  latter  is  then  ex- 
tended and  joined  to  the  lens.  The  two 
lenses  focus  together,  so  that  a  sharj) 
picture  is  assured,  covering  exactly  the 
field  the  operator  desires, 

INTERNATIONAL  FUND  DESIRED 
TO  RESTORE  RHEIMS  CATHEDRAL 

The  nations  allied  against  rJermany 
during  the  war,  who  watched  with  horror 
the  slow  destruction  of  the  Rheims  cathe- 
dral, will  be  gratified  to  learn  of  an  op- 
portunity, now  presented,  for  particii)a- 
tion  in  its  restoration  as  a  memorial  to 
the  heroic  dead.  Subscrijitions  will  be 
received  by  inlluential  committees  now 
forming  in  all  the  allied  and  neutral 
countries.  Supporters  of  the  scheme  have 
found  that  destruction  has  gone  so  far 
that  at  least  $5,00(),()(X)  will  be  neetled  for 
the  work;  yet  they  are  enheartened  by 
the  fact  that  the  original  plans  have  been 
preserved  and  may  be  copied  exactly. 
NTuch  of  the  fallen  stonework,  too.  can 
be  reciit  and  used  again.  The  project  has 
the  approval  of  the  French  government. 


PAGING  BY  DOTS  AND  DASHES 
IS  NEW  OFFICE  SYSTEM 

A  common  telegraph  key,  fi.xcd  near 
the  telephone  that  handles  incoming 
calls,  has  proven  highly  effective  as  a 
means  of  paging  inrlividual  workers  in  a 
big  government  orticc  on  the  west  coast. 
When  a  particular  person  is  wanted  on 
tlie  telephone,  or  called  for  by  a  visitor, 
and  his  immediate  location  is  unknown, 
the  operator  sends  out  a  dot-and-dash 
code  call  which  is  made  audible  through- 
out the  building  by  properly  distributed 
sounders.    Kach  sounder  has  its  own  key. 


Some  Member  of  the  Office  Force.  Whereabouts 
Unknown,  is  Wanted    at  the  Telephone,  and  the 
Operator  is  Sounding  His  Dot-and-Dash  Code  Call 
on  the  Telegraph  Key  at  Her  Right  Hand 


and  the  call  is  acknowledged  by  its  re- 
cipient before  he  goes  to  the  main  of- 
fice. No  knowledge  of  telegraphy  is  re- 
quired, of  course,  as  each  worker  uses 
only  his  own  code. 


C Improvements  planned  for  the  port  of 
\ew  York  will  cost  over  $28,0()<).0f«). 
Several  new  piers  are  projected,  and  ex- 
tensive dredging  is  contemplated. 
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HUNTING  WILD  HORSES  IN  UTAH 


By  FREDERICK  KINNEY 


A  MERICANS  who  like  adventure  and 

excitement  in  a  hunt  are  advised  to 
try  their  hand  at  hunting  wild  horses.  That 
ihcy  will  find  this  sport  quite  as  thrilling 
as  cornering  a  tiger,  is  the  opinion  of  a 
sportsman  who  has  just  returned  from  a 
month  s  hunt  in  Skull  X'allcy.  near  the 
Utah-Nevada  line. 

There  arc  thousands  of  wild  horses  in 
this  valley,  and  ranch  owners  in  that 
district  have  begun  a  war  of  extermina- 
tion. The  wild  steeds  are  lu'cominj^  wry 
troublesome,  leading  away  domesticated 
stock,  and  demolishing  fences  and  dam- 
a}?'"}?  property  in  general.  Before  the 
plan  of  shooting  these  horses  was 
adopted,  the  ranchers  tried  corralling  and 
shipping  them  to  eastern  markets.  The 
expense  of  catching  and  shipping  the 
animals  was  far  above  possible  profits, 
however,  and  the  danger  connected  with 
attempts  at  caj)ture  also  were  dispropor- 
tionate. The  horses  are  decidedly  viciou>. 
and  several  cases  are  cited  where  they 
literally  dasliefl  their  l)rains  out  again'-t 
a  tree,  or  post,  rather  than  submit  to 
capture. 

The  expedition  here  referred  to  in- 
cluded several  members,  and  during  the 
month  of  wild-horse  stalking  the  party 
shot  102  animals.  The  largest  day's 
shooting  was  ten  head.  This  number 
was  made  possible  only  by  the  fact  that 
the  leaders  of  two  bands  of  wild  horses 
met  at  a  water  hole  niul  immediately  be- 
gan a  battle  for  supremacy. 

A  fight  of  this  kind  is  always  to  the 
death,  and  the  most  exciting  period  of 
the  hunt  was  spent  in  watching  the  two 
wild  beasts  biting,  tearing,  and  kicking, 
while  members  of  the  two  bands  inter- 


mingled and  looked  on,  taking  care  to 

keep  away  from  the  Hying  hoofs.  It  was 
while  the  mares  were  closely  banded  in 
this  manner  that  the  party  shot  their  rec- 
ord "catch"  of  ten  horses.   The  noise  of 

the  guns  soon  startled  the  scores  of  ani- 
mals, and  they  Iiolted  in  all  directions  for 
the  foothills.  One  of  the  leaders  was 
left  behind,  with  a  broken  leg.  He  was 
dispatcheil  by  one  of  the  hunters.  The 
animals  shot  by  the  party  were  skinned, 
the  hides  bringing  fmm  seven  to  eight 
tlollars  each  in  the  Salt  Lake  market. 

Ranchers  in  Skull  Valley  invite  shoot- 
itig  p;irtie>  to  go  after  tlie  wild  horses, 
v.i\d  furnish  guides  and  other  necessar> 
supplies.  Kstimates  of  the  number  of 
wilfl  horses  in  the  valley  run  as  high  as 
fifteen  thousand. 


PUMP  FERTILIZING  MATERIAL 
FROM  MICHIGAN  LAKES 

Valuable  fertilizing  material  can  be  ob» 

taiiiod  from  thl;  bottom  of  many  of  the 
numerous  small  lakes  in  Michigan  in  the 
form  of  marl,  a  clay  containing  a  high 
percentage  of  lime,  according  to  agricul- 
tural authorities.  Experiments  conducted 
recently,  to  determine  an  inexpensive 
method  for  removing  the  deposits,  indi- 
cated that  the  substance  can  be  raised 
economically  by  a  pump  of  the  type  used 
for  lifting  sand.  Where  the  deposits  are 
loose,  the  suction  of  the  pump  is  strong 
enough  to  separate  it  from  the  bottoms. 
Dynamite  has  been  fotmd  suitable  for 
lireaking  up  more  solid  dt  i»osits.  The 
value  of  marl  as  a  fertilizer  has  been 
known  for  a  considerable  time,  but  the 
Michigan  supply  was  discovered  recently. 


AERIAL  TRANSPORT  FOR  THE  DEAD  AND  THE  DYING 

.  .-Vmong  suggestions  lately  considered  by 

a  |freat  l-".iiglisli  airplane  firm  are  tWO 
which  have  the  merit  of  extraordinary 
novelty.  The  first  comes  from  an  under- 
taker who  believes  that  an  airplane  hearse 
should  lie  11  ^cd  when  a  person  die-;  far 
from  his  home  or  desired  place  ot  burial. 
He  believes  that  such  a  journey  to  the 
grave  need  not  be  a  bit  of  sensation  mon- 
gering.  but  might  actually  come  to  be 
valued  as  a  striking  symbol  of  man's  final 
destiny.  The  second  su^p^c^t ion.  strange 
as  it  piay  sound  to  the  nncomprehending 
occidental  mind,  may  yet  yield  a  fortune 


to  some  enterprising  company.  For  de- 
vout Hindus  from  .ill  corners  of  India 
travel  by  the  hundreds  of  thousands  each 
year  to  the  sacred  f  ianges,  there  to  wash 
away  their  sins  or  die  in  peace  on  the 
river  b.inks.  Thfmgh  many  are  rich,  as 
seen  in  the  holy  city  of  lienares  where 
their  lavish  charity  supports  whole 
tribes  of  mendicants,  many  die  short  of 
their  goal.  So  the  suggestion  is  made 
that  an  aerial  service  be  instituted  to 
rtish  the  sick,  and  particularly  the  dying, 
to  the  holy  stream,  that  they  may  die 
assured  of  salvation  and  future  bliss. 
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In  Accordance  with  the  Proposal 
Made  to  an  English  Airplane  Firm  the 
Artiit  has   Depicted   the  Arrival  of  a 
Stricken  Hindu  at  a  Burning  Ghat  on  the 
Shore  of  the   River  Ganges.     Dying,  Fa. 
from  the  Saving  Watera  of  the  Sacred  Rive 
the  Aged  Believer  has  at    Last  Conquer 
Innate  Prejudice,  and  to  Reach  His  Goa 
Availed    Himself   of    the    Airplane.  Swift 
Lightning,  Wondrous  Product  of  an  Alien 


Pifpular  Mechanics  features  will  appear  in  moving  pictures  issued  by  Paramount  Magaxina, 
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STATION  SIGN  FOR  FLIERS 
ON  ROOF  OF  STUDIO 

Anticipating  the  day  when  aerial  traf- 
fic will  re(|uire  station  signs,  the  citizens 
of  Santa  Barbara.  Calif.,  have  labeled  the 


Aerial-Station  Sign  at  Santa  Barbara,  Califorma: 
This  Picture  was  Taken  from  a  High  Plaiform 
Built  Especially  for  the  .Purpose 

city  ajjpropriaicly.  On  the  flat  roof  of  a 
long  building,  used  as  a  studio  by  a  mo- 
tion-picture film  company,  is  painletl  the 
name  of  the  municipality  in  letters  18  ft. 
high  and  12  ft.  witle.  White  paint  was 
used  for  the  letters,  while  the  background 
is  black.  Airmen  two  and  one-half  miles 
in  the  air  have  been  able  to  read  the 
>ign.  it  is  declared. 


EXPERTS  TRAINED  BY  ARMY 
AID  TRACTOR  INDUSTRY 

Tractor  development  has  been  some- 
what hampered  in  the  past  by  the  lack  of 
competent  drivers  and  mechanics,  l)ut  a 
new  era  for  the  industry  has  begun  with 
the  release  from  military  service  of  thou- 
sands of  thoroughly  trained  experts  in 
these  fields.  A  large  percentage  of  the 
men  who  obtained  their  knowledge  in 
army  schools  are  expected  to  take  some 
part  in  the  tractor  l)usincs>i.  either  as 
salesmen,  dealers,  service  men,  or  farm- 
V  ork  contractors.    Manv  branches  of  the 


army  taught  soldiers  how  to  drive  and 
repair  tractors.  Besides  the  motor-trans- 
port corps  schools  that  were  established 
not  long  before  the  armistice  was  signed, 
there  were  classes  in  driving  and  repair 
work  for  men  in  the  field  artillery,  the 
tank  corps,  and  the  quartermaster  corps, 
from  the  time  mobilization  began,  (^ne 
of  the  largest  schools  was  at  Camp  hick- 
son.  S.  C.  where  field-artillery  men  were 
instructed. 


PORTABLE  PLANING  MACHINE 
ELECTRICALLY  OPERATED 

Current  from  an  ordinary  electric- 
lighting  circuit  will  operate  a  portable 
jointer,  or  planing  machine,  intended  for 
bench  use,  which  has  made  its  appear- 
ance on  the  market.  Hoards,  6  in.  wide, 
can  be  handled  by  the  device,  though  it  is 
so  light  that  one  man  can  carry  it  easily. 
The  motor  is  an  integral  part  of  the  ma- 
chine, and  turns  the  cutting  heads  on  an 
extension  of  its  shaft.  Interchangeable 
cutters  are  u>ed.  It  is  possible  to  atljust 
the  two-part  table  of  the  jointer  to  var>* 
the  distance  of  its  surface  from  the  cut- 


Pcrtable  Planing  Machine  for  Bench  Uae:  It  Runt 
on  an  Ordinary  Electric  -  Lighting  Circuit,  and 
can  be  Adjusted  to  Meet  Many  Requirements 

ter,  or  to  regulate  the  size  of  the  throat 
over  the  cutting  tool.  The  fence,  which 
can  be  set  for  beveling  the  edges  of 
boards  or  for  material  of  different  width, 
is  fastened  to  the  motor  casing  by  sliding 
rods. 


A  Pew  of  the  Thousands  of  Men  Trained  by  the  Army  to  Drive  and  Repair  Tractors,  with  Their  Machines: 
The  Picture  was  Taken  at  Camp  Jackson,  South  Carolina,  Where  Pield-Artillery  Men  were  Given  Instructioa 
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Hap.Reading  Instruction  FacilitBted  by  Moving  Pictures  of  Model  Mountain:  The  Camera  is  Seen  at  the 
Left  Halfway  up  Its  M-Degrce  Arc;  at  the  Right  It  Is  at  the  Top.  with  the  Miniature  "Mountain"  on  the 
Floor  Beneath,  Its  Contour  Lines  Marked  with  White  Worsted.    The  Insert  Shows  the  Plan  of  the  Model 

Mountain 

TOPOGRAPHICAL -MAP  STUDY  WITH  MOTION  PICTURES 


The  U.  S.  general  s(aff,  in  1018.  tleciiled 
to  utilize  the  screen  as  a  means  of  in- 
tensive in'^trnction.  .Maps  had  to  he  used 
and  understood  in  order  to  break  the 
Hoche.  Contour  lines,  which  meant  little 
to  the  average  soldier,  were  explainetl 
graphically  in  a  reel  devoted  to  map 
reading. 

A  miniature  mountain  made  of  model- 
ing clay  and  soil,  with  a  steep  >.lope  on 
one  side  and  a  gentle  <kclivity  on  the 
other,  was  constructed  on  the  floor  of  a 
daylight  studio.  On  a  cnrvetl  wooden 
track  covering  a  90°  arc.  the  camera,  al- 
ways 6  ft.  from  the  mrnuitain,  faced  it 
and  a  grayish  background. 

The  obser^'e^  first  sees  the  mound 
^'gainst  the  "sky"  from  the  horizontal.  A 
line,  produced  by  white  worsted,  grad- 
ually appears  at  the  base.  A  card  marked 
"sea  level"  flashes  in  on  the  line.  .\t  fre- 
quent intervals  similar  lines  appear  at 
proportionate  20-ft.  heights.  Cartls  an- 
nounce 40  ft..  60  ft.,  etc.  When  the  sum- 
mit is  reached,  at  100  ft.  in  this  case,  the 
student  has  a  realistic  idea  of  elevations 
and  slopes. 

A  map  is  formed  on  the  screen  by  a 


gradual  elevating  of  the  camera  through 
the  90°  arc.  One  or  two  exposures  are 
made  at  every  minute  progression.  The 
perspective  changes  as  if  viewed  from  a 
ri'-ing  balloon. 

A  series  of  elli|>tical  white  lines  arc  seen 
from  the  perpendicular.  The  student 
notices  that  they  are  close  together  on 
the  steep  side  and  more  separated  on  the 
gentle  slope.  He  is  then  better  al)le  to 
interpret  topographical  maps  and  to  help 
win  battles. 


BIG  BRITISH  AIRPLANE  MOTOR 
IS  THOUSAND  HORSEPOWER 

An  airplane  engine  dccl.'ired  to  be  the 
largest  yet  produced,  developing  1,000  hp. 
nominally  and  yielding  900  at  regular 
working  speed,  has  been  completed  at  an 
b'nglish  factory.  Its  12  cylinders  are  ar- 
ranged on  the  V-type,  or  "twin-six"  plan, 
and  its  weight  figures  out  at  less  than 
two  pounds  per  horsepower.  Though 
special  planes  are  to  be  constructed  for 
the  giant  motor,  it  will  probably  be  tried 
out  in  some  of  the  huge  air  craft  recently 
built  in  England. 


Poputai'  MtckaK.ti  fcc'.-.tris  uijaffi.  cr  in  m(,i:nf! ^'.ctura  issued  by  Pcrcmount  Magazine. 


CANAL  WITHIN  LIMITS  OF  NEW  ORLEANS 
TO  SERVE  AS  INNER  HARBOR 


it 


The  Long  -  Standing  Commercial  Handicap  Imposed  on  New 
Orleans  by  the  Variable  Level  of  the  Mississippi  River  will 
Cease  to  Exist  with  the  Opening  of  This  Modern,  Fixed-Level 
Ship    Canal.  Where  Ocean    Shipping  will  Find  Commodious 

Harbor  Facilities 

4'«/ 


"\X^ELL  within  the  city  limits 
' of  Xew  Orleans,  the  state 
of  Louisiana  is  constructing  a 
deep  industrial  canal,  which  will 
serve  as  an  inner  harbor  and  give 
the  entire  port  a  greatly  needed, 
fixed  water  terminal.  It  is  a 
project  unusual  in  construction 
and  remarkable  in  engineering 
design,  and  will  give  the  city  an 
inland  waterway  rivaling  in 
depth  the  Panama.  Suez,  and 
Kiel  canals,  and  taking  its  place 
as  one  of  the  six  greatest  canab- 
in  the  world. 

The  "Inner  Harbor  N'avigation 
Canal  of  the  Greater  Port  of 
Xcw  Orleans."  as  the  new  enter- 
prise is  officially  called,  will  con- 
nect the  Mississi])pi  River  with 
Lake  Pontchartrain  by  means  of 
a  channel,  six  miles  long.  30  ft. 
deep,  and  330  ft.  wide  at  the  wa- 
ter level,  with  a  bottoni  width  of 
150  ft.  W'heo  completed,  the 
canal  will  have  industrial  basins 
and  ocean  docks  all  along  its 
length,  providing  suitable  ac- 
commodations for  ocean  steamers 
and  giving  private  industries 
their  own  wharves  and  docks, 
which  has  never  before  been 
possible.  By  means  of  this  new 
waterway,  the  route  from  the 
Crescent  City  to  the  Gulf  of 
Mexicf)  will  be  cut  approximately 
in  half,  as  compared  with  the 
former  outlet  by  way  of  the  Mis- 
sissippi, The  lake  now  has  a  14- 
ft.  channel  to  the  gulf,  sufficient 
only  for  light-draft  vessels  and 
for  coal-carrying  barges,  but  this 
channel  will  also  be  cut  to  30  ft., 
making  it  possible  for  larger 
steamers  to  reach  the  sea. 

The  inner-harbor  improvement 
is  expected  greatly  to  augment 
the  commercial  importance  of 
.\ew  Orleans,  whose  export  and 
import  business  is  already  con- 
siderable. Tt  solves  for  the  city 
a  problem  that  has  always  handi- 
capped its  growth  as  a  port.  By 
the  state  laws  of  Louisiana, 
which  go  back  to  the  days  of  the 
Louisiana  Purchase,  the  banks 
of  the  Mississippi  are  public 
property.  No  private  owner  may 
enjoy  complete  domination  over 
the  river  front  before  his  plant, 
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Construction  of  the  Ship  Canal  has  been  Pushed  with  an  Energy  Which  Is  Unusual  in  Civic  Undertakings. 
This  Dredge  has  Just  Eaten  through  the  Macadamized  Roadway,  Encountered  in  Digging 
the  Upper  Portion  of  the  Canal  as  Pictured  on  the  Opposite  Page 


except  hy  consent  of  the  Lcvce  Doard 
and  the  governing  authority  over  public 
wharves.  Naturally,  this  has  restricted 
private  construction,  and  there  are  no 
private  docks  to  speak  of.  Furthermore, 
the  Mississippi  River  itself  does  not  per- 
mit satisfactory  or  secure  wharfage  facili- 
ties. Xot  only  has  it  a  swift  down  cur- 
rent, hut  it  is  so  afTected  by  weather  and 
seasonal  conditions,  that  the  high  and 
low-water  marks  vary  as  much  as  21  ft., 
while  the  normal  rise  and  fall  varies  about 
18  ft.  .\lso,  since  the  elevation  of  the 
city  is  below  that  of  the  river  and  all 
river  property  is  leveed,  the  whole  city 
IS  subjected  to  possible  overflow  and  loss. 


Hence,  all  buildings  along  the  river  mu>t 
be  built  to  withstand  the  current  and 
floods,  wliich,  in  the  soft  alluvial  soil  of 
the  district,  is  not  a  simple  matter.  Such 
plants  as  have  been  built  are  placed  some 
distance  from  the  water,  which  is  another 
handicap  in  itself,  particularly  as  some 
enterprises  must  have  fixed-level  naviga- 
ble water  with  a  private  frontage. 


All  these 

thc'M  ississippi, 
the  problems 
the  y  have 
ovcrb  u  rdencd 
now  been  com 
by    tlu-  pccul 


idiosyncrasies  of 
h  ()  w  V  v  e  r ,  u  iiii 
and  pori^lexitics 
li  ea  p  c"  d  upi<n  the 
engineers,  itavi- 
plot  fly  nullified 
iar    and  ingenious 


One  of  the  Hydraulic  Dredges  has  Here  Encountered  Some  of  the  Most  Difficult  "Going"  to  be  Pound  on 
the  Six- Mile  Job.    The  City  will  Countenance  No  Delay.  Hov/ever.  as  the  Completed  Canal  is  Expected  to 
Prove  a  Tremendous  Commercial  Asset.    It  will  Not  Only  Give  New  Orleans  the  Harbor  Area  Which  She 
Now  Lacks,  but  will  Shorten  the  Ocean  Voyage  to  New  York  by  160  Miles 
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POPULAR  MECHANICS 


From  the  Misiissippi  River  the  Canal  Cuts  through  the  City  of  New  Orleans  to  Lake  Pontchartrain.  Seen  ob  t 
of  the  Ground  Which  has  Made  Lock  and  Bridge  Construction  So  Perplexing.  The  Soil  Is  of  Poor  Beih 
was  Designed  as  a  Floating,  Integral  Structure   Resembling  a  Huge  Concrete   Bathtub  with  Hinged  Ends.  It 

Pontchartrain.    The  Level  of  the  Canal  will  Be  the  Level  of  the  La) 


construction  of  the  canal,  which  for  the 
most  part  will  have  a  fixed  water  level, 
taking  water  from  Lake  Pontchartrain 
and  varying  only  as  the  lake  itself 
does,  which  is  a  ncgligil)lc  amount.  This 
is  accomplished  hy  a  most  remarkable 
lock,  so  built  as  to  withstand  the  differ- 
ing pressures  of  the  water  from  the  river 
on  one  side  and  from  the  lake  on  the 
other,  while  at  the  same  time  it  protects 
the  city  from  being  flooded  by  the  canal 
water. 

The  line  of  the  new  inner  harbor  and 
canal  is  approximately  five  and  seven- 
eighths  miles  long,  running  east  and  west 
in  the  form  of  two  tangents.  A  vessel 
passing  from  the  river  to  Lake  Pont- 
chartrain enters  the  canal  on  a  short 
turn,  which  tniikes  access  to  or  from  the 
down  current  easy.  The  incoming  ship 
soon  encounters  the  lock,  about  a  mile 


from  the  river  entrance,  which  holds  back 
the  river  and  keeps  the  water  in  the 
canal  at  the  level  of  that  in  the  lake.  As. 
for  practical  use,  no  canal  is  wider  than 
its  lock,  the  dimensions  of  that  at  Xe\v 
Orleans  are  important.  It  will  accom- 
modate ships  of  more  than  6()-ft.  beam, 
about  600  ft.  long,  most  10,000-ton  vessels 
being  able  to  pass.  Two  ocean-going 
steamers  can  pass  side  by  side  in  the 
canal. 

.'\fier  passing  through  the  lock,  the 
ship  enters  the  inner  harbor,  on  either 
side  of  which  are  to  be  public  wharve*. 
A  large,  rectangular  turning  basin.  LlXK) 
ft.  long  and  S7S  ft.  wide,  will  extend  from 
the  canal  line,  giving  special  facilities  to 
the  shipbuilding  plant  located  at  this 
p<)int  ,  *ncar  an  important  bridge  carry- 
ing city  Rtraflic  anil  adjacent  to  the  second 
laneent     i\of  the  canal.  From  there  on.  the 


Near  the  Entrance  to  the  Miasis.^ii  iJ  i  River,  the  Government  is  Building  Great  Warehouses  for  the  Stor 
have  been  Purchased  by  Shipbuilding  Companies.    The  Canal  Offers  the  varied  Industries  of  New  Orleans 
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t.  The  Panoramic  View   Shows   the  Northern  End  of  the  Canal,    and    Suggests  the  Unstable  Character 

e,  While  Rock  Bottom  is  Not  Found  Less  than  1,800  Feet  from  the  Surface.    For  Just  This  Reason  the  Lock 

Lock  Which  will  Compensate  for  the  Varying  Differences  in  Level  between  the  Mississippi  and  Lake 
b  is.  of  Course,  Unaffected   by   the   Caprices  of  the  River 


canal  runs  straight  to  the  lake,  the  shores 
being  equipped  with  steamer  slips,  ar- 
ranged in  an  unusual  way. 

These  slips  extend  for  l.OfK)  ft.  on  either 
^ide  of  the  canal  and  are  225  ft.  wide,  650 
ft.  long,  and  225  ft.  apart.  Here  eventually 
will  be  erected  permanent  terminals, 
docks,  and  piers  of  private  enterprises. 
The  arrangement  of  the  slips  is  such  that 
there  is  no  need  of  turning  basins.  A 
vessel,  to  leave  such  a  slip,  simply  backs 
out  into  the  main  channel  and  over  to 
the  opposite  side  of  the  canal,  and  turns, 
having  enough  leeway  to  go  out  by  the 
bow. 

The  lock  itself  is  a  remarkable  device, 
"5  by  1,000  ft.  in  size,  and  solves  a  prob- 
lem that  has  puzzled  engineers  for  some 
time.  The  chief  difficulty  has  been  to 
keep  the  canal  water  at  an  even  height, 
and  to  hold  back  the  Mississinni  water. 


•lies.  Other  Available  Portions  of  the  Canal  Frontage 
:  Opportunity  to  Possess  Normal   Docking  Facilities 


.Moreover,  the  soil  all  through  the  dis- 
trict is  of  such  a  loose  nature  and  rock 
bottom  so  far  under  the  surface,  that 
some  way  had  to  be  determined  to  mak  * 
the  lock  secure  and  free  from  the  pos- 
sibility of  a  breakdown.  So  the  lock  w;^;> 
built  as  a  "floating  structure."  The  basr 
is  simply  a  thick  concrete  slab  resting  on 
a  foundation  of  i)iles.  driven  within  a 
cofiferdam  e.xtcnding  beyond  the  are.i 
of  the  base  of  the  lock.  Ktinforced-con- 
crete  walls  act  as  slabs  which  transmit 
the  pressure  of  the  water  to  the  base, 
through  diagonal  struts  at  the  top. 

The  most  unusual  feature  of  the  lock 
is.  perhaps,  the  arrangement  of  the  gates, 
which  miter  in  either  direction.  In  this 
way,  the  reverse  pressure  of  the  water, 
due  to  the  variations  in  the  level  of  the 
lake  and  the  river,  is  kept  under  control. 
The  lock  is  also  equipped  with  safety  de- 
vices that  prevent  the  flooding  of  the 
city  from  the  canal,  if  there  should  be  a 
break  or  failure  in  the  lock  gates.  At 
the  head  of  the  lock  is  located  a  draw- 
bridge, carr>ing  city  traHic,  which  will 
be  interlocked  with  the  gates,  so  as  to 
form  a  dependable  protection  against 
collision  with  ships.  A  revolving  bridge, 
to  be  mounted  on  the  lock  wall,  will  per- 
mit the  ready  placing  of  caissons  across 
the  lock  in  case  of  accident,  or  some  other 
emergency,  during  the  high-water  period 
of  the  river. 

In  the  more  congested  parts  of  th^ 
city,  there  are  four  bridges  over  the  ne\ 
waterway,  which  carry  across  it  railroad 
tracks,  electric-car  lines,  and  city  streets 
and  sidewalks.  Some  of  the  greatest  dif- 
ficulties in  digging  the  channel,  now 
practically  completed,  were  encountere<l 
in  clearing  out  the  land  east  of  the  last 
bridge  selected  for  the  canal  route. 
Nliles  of  forest-covered  land  had  to  be 
cleared.    The  sides  of  the  channel  were 
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A  ••Fleet"  of  Theae  Dredges  waa  Used  in  Pushing  the  Six-Mile  Cut  from  Lake  Pontchartrain  to  the  River. 
The  Completed  Cut  Measures  in  Cross  Section  830  Feet  at  the  Top.  150  Feet  at 
the  Bottom,  with  a  Depth  Throughout  of  80  Feet 


fenced  off  and  filled  in.  Half  a  dozen, 
or  more,  dredges  equipped  with  cutters 
practically  ate  their  way  from  the  lake, 
to  connect  with  the  excavation  work 
being  carried 
on  in  the  op- 
posite direc- 
tion. At  one 
point,  a  dredge 
practical- 
ly  "ate  up"  a 
well-established 
road. 

The  improve- 
ment, which  is 
lieing  built  by 
the  State 
]U)ard  of  Port 
C  o  m  m  i  s  - 
sioners.  will 
cost  in  the 
neighbor- 
li  o  o  fl  of  J?12.- 
0<X).(X)0.  It  is 
calculated  that 
the  main  chan- 
nel alone  will 
give  at  least  50.0(K)  ft.  of  water  frontage, 
where  influ<tries  can  be  established,  and 
by  a  system  of  lateral  canals  this  may  be 
increased  to  25  miles  of  wharfage  space. 
.\n  eight-mile  waterway  is  also  planned 
to  connect  with  Lake  Borgne. 

The  new  canal  system  will  be  coordi- 
nated with  the  railroads,  by  means  of  the 
Belt  Line  Railroad  of  Xew  Orleans,  one 
of  the  few  municipally  operated  roads  in 
the  countr\'.  This  will  serve  all  the  piers 
and  terminals  along  the  route,  and  con- 


The  Soft  Soil  Made  Heavy  Piling  a  Necessity  for  Each  of  the 
Four  Bascule  Bridges,  All  of  Which  will  Carry  Heavy  Trafiic 


nect  them  with  the  trunk-line  railroads 
entering  the  city.  The  inner  harbor  will, 
therefore,  be  readily  accessible  to  the 
transportation  facilities  of  the  port  and 

give  private 
enterprises  the 
secure  wharf- 
age and  the 
rail  and  water 
connection  so 
c  s  s  e  n  t  i  a  1 
to  them. 

The  restric- 
tions brought 
about  by  t  h  c 
war  did  not  in- 
terfere w  i  t  li 
the  work  on 
the  canal.  In 
fact,  because 
of  the  s  h  i  ])  - 
building  and 
other  w  a  r  in- 
dustries which 
would  be  aided 
by  this  route, 
the  govern- 
ment expedited  the  construction  and 
built  three  great  depot  warehouses,  six 
stories  high,  at  the  river  entrance,  giving 
it  facilities  for  storing  178.500  tons  of  mis- 
cellaneous goods  and  a  wharf  and  store- 
houses nearly  half  a  mile  long.  This 
was  a  development  of  the  commodity- 
warehouse  idea,  planned  by  the  dock 
board,  to  enal)le  coffee,  hides,  and  all 
other  incoming  and  outgoing  cargo  to 
be  stored  in  a  place  where  it  would  be 
accessible  to  either  importer  or  exporter. 
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While  the  ilredgiiig  of  the  channel  has 
been  coniplete<l.  there  is  still  much  to  be 
done,  and  the  inner  harbor  will  not  be 
rca<ly  for  complete  use,  with  the  lock, 
until  sometime  next  year.  X'essels  will  be 
able  to  pass  into  and  out  of  the  canal  via 
the  lake  this  year,  but  not  to  com])lete 
the  journev  to  the  Mississippi  River  until 
1920. 

There  has  been  some  talk  of  the  pos- 
sibilities   of    the    government  declaring 


New  Orleans  a  free  port,  but  that  awaits 
action  by  congress.  In  case  it  is  favor- 
able New  Orleans  will  naturally  be- 
come one  of  the  import  centers  of  the 
country,  and  the  industrial  canal  will  be- 
come a  free  zone:  but  in  any  event,  the 
authorities  expect  that  the  canal  will 
have  the  effect  of  making  \cw  Orleans 
the  port  of  deposit  and  the  industrial 
|)ort  of  the  South,  thereby  greatly  adding 
to  its  commerce. 


GREAT  DRY  DOCK  CONSTRUCTED 
IN  HAWAIIAN  ISLANDS 

Large  enough  to  accommodate  the 
biggest  naval  vessels  afloat,  or  likely  to 
be  built  for  some  time  to  come,  the  enor- 
mous dry  dock,  which  has  been  under  con- 
struction for  several  years,  was  completed 
recently  at  Pearl  Harbor,  Hawaii,  the  lat- 
ter the  most  extensive  island  in  the  grou|) 
of  the  same  name.  It  was  constructed 
by  the  navy,  and  is  considered  the  most 
diHlcidt  work  of  its  kind  ever  attemj)tcd 
by  the  department.  The  structure  is 
1.001  ft.  long,  32' J  ft.  deep.  114  ft.  wide  at 
the  bottom,  and  138  ft.  wide  at  the  top. 


TRACTOR  SAWS  DOWN  TREES  BY 
SIMPLE  ARRANGEMENT 

Tractors  are  not  being  given  much 
chance  to  rest,  because  their  farmer 
owners  are  constantly  discovering  new 
uses  for  their  power.  Rather  unusual  is 
the  application  of  a  Minnesota  farmer, 
who  is  using  his  tractor  for  cutting  down 
trees.  A  timber  frame  on  the  front  of 
his  machine  holds  a  vertical  shaft,  at 
the  bottom  of  which  is  mounted  a  cir- 
cular saw.    Gearing  at  the  toj)  allows  the 


"S Frame  Rigged  on   From  of  Tractor,  with 
Belt-Driven  Circular  Saw  at  Bottom  of  Vertical 
Shaft,  for  Cutting  Down  Trees 


^aw  to  be  run  by  a  belt  from  the  trac- 
tor's power  pulley,  and  to  be  fed  by  mov- 
e's the  tractor  forward. 


PHONOGRAPH  REPEATS  RECORD 
W.TH  NEW  ATTACHMENT 

When  the  nee<lle  comes  to  the  end  of 
its  travel  and  the  music  ceases,  the  owner 
of  a  phonograph  equippe<l  with  the  latest 


New  Phonograph-Record  Repeater:  An  Attachment 

with  an  Arm  Which  Rises  at  the  End  of  the  Selection 
and  Slides  the  Sound   Box  Back  to  the  Beginning 


attachment  takes  no  heed,  and  a  moment 
later  the  machine  is  playing  the  same  air 
over  again.  This  interesting  result  is 
achieve(l  by  means  of  a  metal  arm  piv- 
oted at  a  point  outside  the  turntable,  its 
inner  end  resting  i\])on  the  projecting 
tip  of  the  spindle.  .At  the  end  of  the 
record,  the  traveling  sound  box  engages 
a  trigger  which  actuates  a  vertical  screw, 
atul  the  metal  arm  rises,  lifting  the  needle 
from  the  record.  The  sound  box  slides 
back  along  the  inclined  arm  to  its  start- 
ing position,  the  descending  arm  replaces 
the  needle  accurately  in  the  outer  groove, 
and  the  music  goes  on. 


C  Rifle  fire  is  recommended  by  the  Xavy 
Department  Bureau  of  Ordnance  for 
sinking  drifting  mines.  Usually  this 
method  will  not  cause  explosions,  it  is 
declared,  but.  as  a  measure  of  safety,  it 
is  advised  that  firing  he  done  at  5(XJ  yd., 
and  that  crews  of  ships  be  protected 
from  flying  fragments  even  at  that  dis- 
tance. 
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OHIO  VILLAGE  TRANSFORMED 
BY  DISCOVERY  OF  OIL 

To  the  talcs  of  strange  results  produced 
l>y  oil  discoveries  should  he  added  the 
story  of  the  Ohio  village  (Chatham)  that 


Oil-Well  Drill  at  Work  in  the  Yard  of  an  Ohio  Village 
Church:  The  Town  is  Situated  in  the  Center 
of  a  Recently  Discovered  Petroleum  Field 

awoke  one  moriiinj?.  a  few  months  ago, 
to  find  itself  in  the  center  of  a  petroleum 
field.    Drills  were  set  up  in  every  yard. 


Even  the  churchyard  had  its  boring:  ma- 
chine, placed  within  a  few  feet  of  the 
house  of  worship.  A  well  was  dug  in 
the  town's  public  square.  It  proved 
worthless,  but  50  ft.  away,  in  the  tloor- 
yard  of  the  only  physician  in  the  place, 
there  are  three  valuable  producers.  Tht 
field  is  about  10  miles  long  a  d  five  mile* 
wide,  and  the  oil  is  about  450  ft.  below 
the  surface.  Some  of  the  wells  are  pro- 
ducing as  much  as  250  bbl.  of  oil  daily. 


LEAD-COATED  TURBINE  BLADES 
RESIST  ABRASION  BY  SAND 

Wearing  away  of  water-turbine  blades 
is  caused  by  i)articles  of  sand  suspended 
in  the  water,  ultimately  having  all  the 
effect  of  a  sandblast.  It  has  been  dis- 
covered that  a  thin  coating  of  lead,  ap- 
plied to  the  blades  by  the  nictal-sprayins; 
])r()cess.  actually  stops  all  abrasion,  the 
sand  instead  driving  the  lead  into  even 
closer  cohesion  with  the  iron.  The  appli- 
cation of  this  process  should  prove  valu- 
able to  hydroelectric  plants. 


LEVEL  FORD  ACROSS  RIVER 
ON  TOP  OF  LOW  DAM 

The  broad  top  of  a  low  concrete  dam 
across  the  Des  IMaines  Kiver.  near  Chi- 
cago, forms  a  level,  shallow  ford  which 
is  used  by  automobiles  and  other  vehi- 
cles, as  well  as  by  barefooted  pedestrian>. 
Crossing  the  structure  in  a  motor  car  i^ 
a  more  or  less  thrilling  experience,  be- 
cause of  the  water  si)laslie<l  by  the  wheels 
of  the  machine.  It  is.  however,  a  per- 
fectly safe  trip.  The  surface  of  the  sub- 
merged roadway  is  roughened  to  provide 
good  traction. 


A  River  Ford  on  Top  of  a  Concrete  Dam:  Automobiles  Splash  throuKh  the  Pew  Inches  of  Water  Tliat  Plrw 
over  the  Obstruction,  While  Pedestrians  Remove  Their  Shoes  and  Stockings,  and  Walk  Across 
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BANK  GUARD  STANDS  WATCH 

IN  LOOPHOLED  TURRET 

Bank  robberies  in  the  outlyinp  districts 
of  Chicajjo  have  become  so  frequent  that 
one  president  adopted  a  suggestion  from 
his  son  and  cashier,  formerly  a  lieutenant 
in  the  A.  E.  F.  In  France  the  son  acquired 
a  wholesome  respect  for  the  little  steel 
and  concrete  "pill  boxes"  used  with  such 
murderous  efiPcct  by  the  Germans.  So 
the  bank  now  boasts  a  steel  "pill  box"  of 
its  own.  It  replaces  a  large  window  and 
is  located  in  a  strategic  corner,  where  the 
guard's  high-power  riot  guns  command 
ever)'  part  of  the  interior  and  all  exits. 
The  fort  being  built  half  inside  and  half 
outside,  the  guard  may  miss  his  men 
within  and  still  get  them  as  they  attempt 
to  leave  the  building. 


CTalking  machines  will  play  an  im- 
portant part  in  the  presidential  election 
campaign  of  1920.  Both  the  leading 
political  parties  have  announced  plans  for 
distributing  to  all  parts  of  the  country 
phonographic  records  of  speeches. 


RECLAMATION  OF  CITY  WASTE 

ENCOURAGED  BY  GOVERNMENT 

Though  American  industry  prides  it- 
self on  the  value  of  its  by-products, 
rescued  in  most  part  from  so-called  waste 
materials,  the  truth  is  that  the  mine  of 
utility  in  the  nation's  waste  has  scarcely 
been  touched.  War  needs  brought  to  light 
vast  supplies  from  unsuspected  sources,  in 
the  shape  of  thousands  of  tons  of  dis- 
carded clothing,  paper,  and  other  familiar 
materials.  The  most  important  feature  of 
this  resurrection,  still  generally  unrecog- 
nized, is  not  its  monetary  value,  byt  its 
ability  to  replace  natural  products  which 
are  either  practically  exhausted  or  des- 
perately scarce.  That  the  systematic  col- 
lection of  this  material  is  a  work  for  the 
community,  more  than  for  the  individual, 
is  beginning  to  be  realized.  The  city  of 
•Akron,  Ohio,  has  already  put  such  a  cam- 
paign into  action,  and  so  well  is  it  operat- 
ing that  the  Waste  Reclamation  Service 
of  the  Department  of  Commerce  has 
issued  a  special  booklet  on  it  for  distribu- 
tion to  other  organizations. 
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Ttoc  Front  Truck  Carries  the  Engine,  as  Seen  in  the  Left  Picture.    It  Is  of  the  Two<Cylinder  Incloaed  Type, 
the  Forward  Wheels  of  the  Truck  being  Mounted  Directly  upon  Its  Crankshaft.   At  the  Right  Is  the 
Compact  Water.Tube  Boiler,  with  Its  Fire  Box  at  the  Bottom  and  Steam  Drum  at  the  Top 


PONY  ON  MOTORCYCLE  USED 

IN  PUBLICITY  CAMPAIGN 

Although  not  to  be  recommended  as 
a  comfortable  vehicle  for  cross-country 
travel,  the  motorcycle-mounted  pony,  re- 
cently displayed  in  an  eastern  city,  served 
its  purpose  well — that  of  attracting  at- 
tention. The  steed,  done  in  papier-macht*, 
was  mounted  on  the  sidecar  chassis. 


The  Fertile  Imagination  of  the  Advertising  Man  la 
ftesponsible  for  This  Odd  Vehicle.  On  Its  Trip 
:brough  the  City  Streets  the  Stead  Bore  a  Cowgirl 


ENGINE  AND  COACH  ARE  ONE 
IN  NEW  RAILWAY  UNIT 

A  railway  coach  which  contains  its 
own  locomotive,  steam-driven  and  burn- 
ing petroleum  in  a  modem  water-tube 
boiler,  has  been  produced  as  a  cure 
for  the  economic  distress  on  railroad 
lines  whose  passenger  traffic  is  inade- 
quate to  meet  the  customary  expenses. 
Externally  the  new  car  gives  little  in- 
dication of  its  power  equipment.  It  is 
50  ft.  7  in.  long  over  all,  and  seats  a 
total  of  42  passengers,  to  whom  it  of- 
fers all  the  comforts  and  conveniences 
of  modern  railway  practice.  The  8- ft. 
boiler  room,  steel-lined,  occupies  the 
front  end  and  contains  an  efficient  water- 
tube  boiler,  burning  crude  or  refined 
oil  and  generating  steam  at  700  to  1,000- 
Ib.  pressure,  superheated  to  650°  F. 
The  two-cylinder  piston-valve  engine  is 
mounted  directly  on  the  front  a.xle  of 
the  forward  truck,  and  develops  normally 
60  hp.,  which  in  an  emergency  may  be 
considerably  increased.  The  condensing 
radiator  is  carried  on  the  car  roof.  The 
car.  which  weighs  about  30,000  lb.,  makes 
45  to  60  miles  an  hour. 


Digitiz€Hj  by  Google 


POPULAR  MECHANICS 


499 


GIANT  CAPRONI  PLANE  FALLS 
WITH  FIFTEEN  PASSENGERS 


Most  terrible  and  most 
all  airplane  accidents  was 
giant  Caproni,  all  ablaze, 
from  a  height  of  5,000 
ft.  in  Italy  a  few  days 
ago,  in  which  15  pas- 
sengers were  killed.  The 
big  plane,  which  was  at- 
tempting to  make  a  new 
speed  record  from  Ven- 
ice to  Milan,  was  seen 
suddenly  to  burst  into 
flame  near  Verona.  All 
on  board,  including 
seven  newspaper  men, 
one  representing  a  Chi- 
cago paper,  were 
burned  to  death,  destroy- 
ing any  possible  clew  to 
the  cause  of  the  fire. 


mysterious  of 
the  fall  of  a 


cover  the  seed,  with  which  fertilizer 
may  also  be  fed  into  the  ground  if  de- 
sired. Equally  valuable  is  a  digging  ma- 
chine, which  plows  up  the  pot.itoes, 
catches  them  on  a  conveyor  that  shakes 


ONE  MACHINE 
PLANTS, 
ANOTHER  DIGS. 
POTATOES 


The  Potato  Planter 
per.  with  Fertilizer 
Diaka  at  the  Rear. 

Seed  ia 


Potato  growing  has 
become  almost  an  auto- 
matic industry  with  the  improvement  of 
specialized  machinery  for  its  operations. 
An  interesting  form  of  potato  planter 
that  has  lately  come  into  successful 
use  carries  the  seed  in  nonclogging 
hoppers  of  canvas  and  drops  them 
at  specified  intervals,  in  straight,  reg- 
ular rows,  into  a  furrow  it  has  plowed. 
A    pair    of    disks    at    the    rear  then 


Diga  Ita  Furrow,  Drops  Seed  from  the  Canvas  Hop« 
if  Desired,  and  Then  Covcra  Them  by  Means  of  the 
The  Sectional  View  in  the  Corner  Indicates  How  the 
Released  by  a  Triple  "Mechanical  Hand" 

them  clean,  and  lays  them  out  behind 
ready  for  loading.  The  chain  links  of 
the  conveyor  are  steel  rods,  22  in.  long, 
transversely  mounted,  making  a  ladder- 
like chain  of  great  capacity  that  handles 
the  potatoes  without  bruising  them. 


As  Seen  Above,   the  Potato 
Digger  Haa  On  Wheel  Bandi 
for  Hauling  to  and  from  , 
the  Field;   the  Digging 
Plow    and  Ladderlikc 
Conveyor  Are  Visible. 
At  the  Right  la  the 
Machine  in  Action 


NAVY  DEPARTMENT  COLLECTS 

PICTURES  AND  LETTERS 

I'hotographs  taken  by  private  individu- 
als in  naval  camps  or  aboard  ships,  -per- 
sonal letters  written  by  sailors,  and  any 
other  similar  material  that  pertains  to 
the  activities  of  the  navy  during  the  war, 
.  are  to  be  placed  in  permanent  files  at 
W  ^^^^^  Washington,  D.  C,  by 
^  the     Navy  Department. 

They  will  form  a  histori- 
cal collection  intended  to 
preserve  a  viewpoint  of 
the  hostile  times  not  con- 
tained in  official  docu- 
ments. A  request  has 
been  made  that  such 
items  of  interest  be  sent 
to  the  historical  section 
of  the  department  for  ex- 
amination. Description 
should  accompany  photos. 
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MOUNTED  POLICEMEN  THRILL 
THOUSANDS  AT  CARNIVAL 

Hair-raising  feats  of  daring  and  skill 
thrilled  the  thousands  who  attended  the 
carnival  of  the  New  York  City  police 
department  at  Sheepshead  Bay  recently. 
Of  particular  note  were  the  horseman- 
ship exhibitions.    These  included  a  sen- 


Stoppinc  •  "Runaway":  Two  Mounted  Policemen  Daahingly 
"Rescued"  Other  Members  c(  the  Force,  Dressed  in 
Women's  Clothing  and  Riding  in  a  Victoria 

sational  Roman  race,  in  which  each  rider 
guided  three  barebacked  horses,  running 
ahreast,  while  standing  with  a  leg  on 
each  of  the  outside  animals.  Another 
feature  which  elicited  gasps  from  the 
spectators  was  the  catcliing  of  a  "'nin- 
away"  team  of  horses,  hitched  to  a  vic- 
toria, by  two  mounted  policemen.  The 
occupants  of  the  vehicle  were  members 
of  the  force.  <lrcssed  in  women's  clothing 
A  jouNting  tournament  was  held,  the  par- 
ticipants, motinted  on  horses,  being 
armed  with  wooden  lances  and  protected 
by  masks.  FifteeTi  airplanes  from  near- 
by aviation  stations  gave  an  aerial  drill, 
and  the  antics  of  a  small  army  of  clowns 
a  m  u  .<i  c  d  the 


VALUE  OF  ALTITUDE  FLIGHTS 
TOLD  BY  RECORD  HOLDER 

The  serious  significance  and  importance 
of  experimental  flights  at  extreme  alti- 
tudes was  described  by  Roland  Rohlfs 
just  after  the  recent  triplane  flight  in 
which  he  established  the  American  record 
of  30,700  ft.  While  such  events  carry  a 
sporting  flavor,  their  real  value 
lies  in  the  new  meteorological 
fields  they  explore,  and  the 
scientific  observation,  available  in 
no  other  way,  that  they  make 
possible.  Conditions  of  tempera- 
ture— as  low  as  25°  below  zero 
in  midsummer — of  air  rarefac- 
tion, of  wind  velocities  as  high  as 
200  miles  an  hour,  of  the  physio- 
logical eflfects  of  altitude,  are 
some  of  the  facts  now  recordable, 
but  hitherto  considered  only  the- 
oretically. Of  equal  importance 
is  the  study  of  engine  behavior 
under  the  influence  of  cold  and 
rarefaction.  The  successful  rout- 
ing of  air  lanes  for  future  com- 
mercial flight  depends  upon  the 
study  of  the  greater  speeds  pos- 
sible at  higher  ranges,  the  change  in 
wind  direction  in  various  strata,  and  other 
carefully  recorded  data.  Experienced 
fliers  already  know  that  by  going  high 
enough,  they  are  fairly  certain  to  find  air 
currents  favor  able  to  the  direction 
of  their  travel.  And  altitude  study 

has  helped  to  ^^^^  develop  mechanism 
for  maitUain^^^^^Bing  the  carburetor 
con  ^f^^^^^^  stant  pressure 
regardless  ^/^^  .        of  height. 


One  of  the  Sensational  Features  of  the  New  York  Policemen's  Carnival  at  Sheepshead  Bay  Was  a  Romaa 
Race,  in  Which  Three  Barebacked  Horses  were  Ridden  by  Each  Participant,  as  Shown  in  the  Picture 
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The  "Thermos  Bottle"  in  Flight:  Revolutionary  in  Construction  and  Principle,  This  Stcam-Driven  Airship, 
Constructed  Entirely  of  Metal  and  Depending  for  Its  Buoyancy  on  the  Lifting  Power  of  Heat-Expanded 
Air.  Claims  Immunity  against  the  Fate  of  So  Many  Lighter-Than.Air  Craft — Destruction  by  Explosion  of 
the  Gas  Bag — and  Greater  Safety  from  Purely  Mechanical  Accidents.  The  Nacelle,  Built  Integrally  with  the 
Envelope,  la  Sturdy  Enough  to  Travel  the  Sea  Supporting  the  Whole  Ship 

RIGID  ALUMINUM  DIRIGIBLE  GIVEN  BUOYANCY 

BY  HEATED  AIR 

By  RALPH  C.  BUSBEY 


T^KE  world's  first  all-metal  dirigible, 
a  monster,  steam-propelled  "thermos 
bottle"  buoyed  up  by  heated  air,  is  now 
under  construction,  and  before  the  end 
of  the  current  year  is  expected  to  make 
its  maiden  trip  across  the  Atlantic  Ocean. 
The  inventor  has  secretly  labored  on  his 
unheard-of  craft  for  six  years,  spurred 
on  to  increased  activity  during  the  last 
few  weeks  by  the  "blimp"  disaster  which 
horrified  the  city  of  Chicago.  Because 
that  holocaust,  he  believes,  showed  the 
world  that  the  commercial  <lirigil)le  of 
the  future  must  be  something  other 
than  a  combustible  combination  of  hydro- 
pen  gas.  thin  silk,  fragile  framework,  and 
fire-spitting  gasoline  engines,  he  feels 
that  the  very  same  disaster  which  over- 
took the  "Wingfoot  Express"  lurks  in 
the  gas-filled  ballonets  and  complicated 
framework  of  the  "R-34"  and  every 
other  dirigible  now  in  operation.  Such 
a  disaster,  with  the  elaborate,  costly  pre- 
cautions taken  against  a  recurrence,  have 
led  him  to  believe  that  airplane  and 
dirigible  construction  must  be  completely 
revolutionized  in  order  to  insure  that  de- 
gree of  safety  without  which  the  phase 
of  commercial  utility  cannot  be  reached. 

Of  course,  the  use  of  helium  gas — the 
United  States'  war  achievement — which  is 
noninflammable.  would  obviate  the  dan- 
ger, but  this  has  not  yet  been  produced 
in  suflicient  Quantities  to  make  it  com- 
mercially available. 


"Revolutionary"  is  exactly  the  word  to 
describe  the  steam-driven,  noncollapsible 
cruiser  of  the  skies  on  which  the  inven- 
tor is  now  at  work;  it  is  revolutionary 
in  both  principle  and  design.  For  the 
"gas  bag"  is  really  no  bag  at  all;  rather 
a  truncated  portion  of  a  slender  cone, 
streamlined  at  bow  and  stern,  and  con- 
structed throughout  of  a  light,  strong 
aluminum  alloy.  Rigidity  is  furnished 
by  a  central  longitudinal  tube,  6  in.  in 
diameter,  from  which  radiate  "spokes,"  as 
in  a  bicycle  wheel,  every  15  ft.,  this  odd 
construction  eliminating  all  chance  of 
structural  failure  and  collapse.  Trans- 
verse diaphragms,  or  partitions,  alse 
cver>'  15  ft.,  divide  the  388  ft.  of  the 
length  into  20  hot-air  compartments 
with  a  capacity  of  some  5(X),000  cu.  ft., 
leaving  31  ft.  at  the  bow  for  streamline, 
with  57  ft.  at  the  stern  for  streamline 
and  rudders. 

The  craft  derives  its  aerial  buoyancy 
from  heated  air  which  is  maintained  at 
a  determined  temperature  by  large  kero- 
sene burners,  placed  beneath  each  of  the 
20  compartments.  Expansion  and  conse- 
quent rarefaction  of  the  heated  air  is 
provided  for  by  valves  automatically  con- 
trolled from  the  pilot's  cabin.  Similar 
valves,  with  suction  fans  and  pumps, 
permit  rapid  intake  of  cool  air  for  de- 
scent, when  it  is  desired  to  cruise  at  a 
lower  altitude.  To  prevent  loss  of  this 
heat  to  the  outside  air  during  normal, 
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horizontal  flight,  however,  the  taut 
metal  envelope  is  double-walled  through- 
out its  length,  the  intervening  4-in.  space 
being  filled  with  a  special  insulating^  ma- 
terial. The  composition  of  this  insula- 
tioft  is  naturally  one  of  the  inventor's 
most  jealously  guarded  secrets.  It  is  evi- 
dent, nevertheless,  that  such  insulation 
will  not  only  conserve  fuel,  but  will 
make  the  dirigible  insensible  to  the  vari- 
ations in  atmospheric  temperature  which 
so  seriously  affect  the  ordinary  "thin- 
skinned"  dirigible.  It  is  this  "lining," 
by  the  way,  combine<l  with  the  gleaming 
metal  skin,  which  has  prompted  the  in- 
ventors associates  to  nickname  his  craft 
the  "Thermos  Bottle," 

Carried  under  the  forward  part  of  thi-; 
metal  'gas  bag,"  and  forming  an  integral 
part  of  the  structure,  is  the  metal  gondola, 
about  160  ft,  long,  and  of  seaworthy  con- 
struction fit  to  withstand  the  heaviest 
seas.  Herein  is  the  navigator's  cabin,  con- 
taining controls  to  fans  and  air  pumps, 
thermostats  which  regulate  temperatures 
in  each  of  the  20  air  compartments,  means 
for  lowering  the  ccnterboard  keel  for 
travel  on  the  water,  as  well  as  all  the  con- 
ventional navigating  controls  and  instru- 
ments. In  the  engine  room  is  generated 
steam  which  not  only  enables  three  en- 
gines of  1,500  hp.  each  to  turn  the  great 
air  propellers,  but  even  circulates  through 
radiators  in  passenger  cabins,  crew's 
quarters,  and  recreation  salons,  insuring 
comfortable  warmth  at  the  highest  alti- 
tudes. The  inventor's  consistent  purpose 
has  been  to  provide  the  traveler  with 
every  comfort  he  has  grown  to  expect  on 
the  large  ocean  liners,  not  the  least  of 
these  being  the  passenger's  freedom  to 
smoke  his  cigar  in  any  part  of  the  in- 
terior. 

The  performance  of  the  all-metal,  hot- 
air  dirigible  is  now  admittedly  a  matter 
of  conjecture.  Free  from  the  usual  aerial 
dangers  of  fire  and  collapse  it  certainly 
will  be.  It  should  be  efficient  in  speed 
and  lifting  power.  When  heated  to  200*" 
it  is  computed  that  the  air  in  the  20 
compartments  will  possess  a  lifting  power 
of  10,280  lb.,  or  more  than  five  totis.  And 
as  the  kerosene  heaters  are  desiijned  to 
raise  the  temperature  to  ZtX)"  F.,  if  neces- 
sary, it  is  seen  that  the  lifting  power  will 
be  ample  to  insure  commercial  profit. 
And  for  use  in  war  the  hot-air  dirigible 
will  be  without  a  peer.  Battling  a  fleet 
of  hydrogen-filled  Zeppelins,  it  should 
send  them  one  after  another  to  hlazine 
destruction,  though  half  its  own  hot-air 
compartments  be  riddled  by  incendiary 
bullets. 
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GOATS  USED  IN  TESTING  POISONOUS  WAR  GASES 


Oae  of  the  Herds  of  Goats  Kept  by  the  Government  for  Testing  Poisonout-Gas  Shells  Made  for  the  Army 
during  Hostilities:  The  Horned  Animals  Have  High  Powers  of  Resistance  against  All  Gases 

Goats  were  used  to  test 
poisonous  gases  made 
for  the  army  during  the 
world  war,  it  became 
known  recently  when 
some  of  the  secrets  of 
the  Chemical  Warfare 
Service  were  revealed  by 
military  authorities. 
Large  herds  were  pur- 
chased by  the  govern- 
ment after  it  was  learned 
that  the  animals  possess 
strong  powers  of  resist- 
ance against  practically 
all  gases,  and  the  beasts 
were  kept  at  plants  where 
gas  shells  were  manu- 
factured. 

In  making  the  tests,  a 
few  goats  were  placed  in 
a  trench,  similar  to  those  used  by  soldiers, 
and  a  gas  shell  was  exploded  near  them. 
Immediately  afterward,  these  animals 
were  killed  and  their  lungs  examined  to 
ascertain  the  effects  of  the  poison.  Using 
this  information,  experts  compiled  tables 
to  indicate  the  number  of  shells  of  a 


Goat  Trench  for  Gas  Tests:  A  Gas  Shell  was  Exploded  near  the  Goats, 
and  Afterward  They  were  Killed  and  Their  Lungs  Examined 

certain  strength  necessary  to  explode  in 
a  given  area  in  order  to  obtain  the  maxi- 
mum results. 

Toxic  gases  caused  from  25  to  30  per 
cent  of  the  casualties  of  the  war,  but  only 
about  three  or  four  per  cent  of  the  gas 
cases  resulted  fatally. 


VERTIGO  AFTER  TAIL  SPIN 

IS  DANGER  TO  FLIERS 

Vertigo  following  a  tail  spin,  voluntary 
or  involuntar>'.  is  a  familiar  phenomenon 
to  fliers,  and  is,  of  course,  nothing  more 
nor  less  than  the  natural  sense  of  dizzi- 
ness after  a  whirl.  The  victim  continues  to 
imagine  rotation  after  he  has  stopped.  As 
a  result,  on  straightening  out  he  is  likely 
to  operate  his  controls  too  far  in  the  re- 
verse direction,  and  so  actually  go  into 


another  undesired  tail  spin  the  opposite 
way.  Officers  who  have  studied  the  con- 
dition and  its  dangers  have  found  that 
holding  the  head  well  down  under  the 
cowl  during  a  spin,  to  some  extent  over- 
comes the  misleading  sensation  by  center- 
ing the  rotation  about  the  long  axis  of  the 
pilot's  head.  On  coming  out  of  the  spin 
the  continued  sensation  of  whirling  is 
then  in  a  horizontal  plane,  and  much  less 
dangerous,  because  it  does  not  tempt  the 
flier  away  from  an  even  keel. 
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REMOVING  ASHES  BY  SUCTION 

SAVES  LABOR  AND  DUST 

Ashes  are  now  being  removed  from 
certain  large  buildings  in  New  York  City 
iby  a  sort  of  magnified  vacuunt-cleaner 


From  the  Concrete  Ash  Pits  in  Front  of  the  Boilers,  a  Pipe  Extends  Up 
to  the  Street,  and  a  Vacuum-Cleaner  Trucic  Quickly  Draws  Out  All 
the  Ashes;  the  Truck  tiaa  Dump  Sides  and  an  Air  Washer 

system,  with  entire  success  ati<l  rehcf 
from  fliist.  Hcforc  tht-  holler  plant  in 
each  building  is  a  concrete  pit,  three  feet 
in  width  and  depth,  from  which  a  pipe 
extends  to  the  street  level  and  terminates 
beneath  the  sidewalk.  A  truck  carrying 
the  apparatus  connects  its  suction  pipe 
with  this  terminal,  and  a  powerful  blower 
quickly  extracts  the  ashes,  which  enter 
a  bin  and  are  subsequently  dumped  into 
another  truck  to  be  carted  away.  The 
waste  air  is  washed  to  remove  dust  be- 
fore being  discharged. 


WANT  SEMIAUTOMATIC  RIFLE 
FOR  AMERICAN  ARMY 

Inventors  are  asked  by  the  U.  S.  War 
Department  to  submit  designs  for  a  new 
semiautomatic  shoulder  rifle,  to  use, 
preferably,  the  standard 
.3()-caliber  cartridge. 
Simplicity,  ruggedncss. 
and  resistance  to  sand, 
dust,  and  water  are  pri- 
mary requirements.  The 
arm  must  not  weigh  over 
10  lb.,  and  its  clip-loatl- 
ing  magazine  should  hold 
preferably  10,  and  at  len-t 
five  cartridges.  Normally 
firing  once  for  each  tri;,'- 
ger  pull,  it  should  also  be 
usable  as  an  ordinary 
hand-operated  magazine 
rifle.  Emphasis  is  placed 
on  the  desirability  of  fol- 
lowing as  far  as  possible 
the  design  and  construc- 
tion, and  using  parts  ot 
t  h  e  present  standard 
service  arms.  Some  of 
the  special  requirements 
are  that  the  breech  block 
must  be  locked  to  the 
barrel  while  firing,  that 
an  effective  safety  device 
must  be  provided,  and 
that  dismounting  should  be  accomplished 
with  one  tool,  preferably  with  a  cartridge. 


COATINGS  PROTECT  CONCRETE 
FROM  SEVERE  HEAT 

Concrete  made  with  coarse  gravel  is 
capable  of  withstanding  heat  with  less 
danger  of  disintegration  if  protected  by 
a  coating  of  cement,  1  in.  thick  and  re- 
inforced with  wire  mesh,  according  to 
the  liureau  of  Standards.  Plasters  made 
with  asbestos  as  their  chief  ingredient 
can  be  used  for  the  same  purpose.  High 
temperatures  cause  stones  to  burst,  which 
results  in  damage  to  the  material  in  which 
they   are  imbedded. 


DERANGED  CAPTAIN  PERILS 
SCHOONER  AND  CREW 

With  an  insane  captain  in  charge,  a 
small  wooden  schooner  and  its  crew  of 
.seven  men  came  near  being  lost  recently 
when  the  vessel  encountered  a  severe 
storm  off  the  coast  of  Wales  on  a  voyage 
from  .Swansea,  England,  to  Calais,  France, 
with  a  cargo  of  coal.  The  master's  de- 
rangement first  became  apparent  when 
he  ordered  sails  hoisted  while  the  gale 
was  blowing  strongly,  and  headed  the 
craft  shoreward.  When  land  was  sighted, 
he  demanded  that  the  schooner  be  run 
ashore,  at  the  same  time  issuing  other 
absurd  commands.  Then  the  mate  took 
charge  of  the  battered  ship,  and  finally 
hailed  a  tug  to  tow  the  vessel  to  port. 
In  the  meantime,  the  captain  continued 
his  eccentric  actions,  and  terrorized  the 
crew  by  firing  a  revolver  at  various  ob- 
jects. After  wounding  one  man,  he  was 
made  a  prisoner  in  his  cabin,  where  he 
shot  himself  through  the  head  and  died. 
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TWO  HUNDRED  EAT  BREAKFAST  AT  OUTDOOR  TABLE 


The  Culinary 
Some  of  the  Mountain  Trout 
That  Delighted  the  Visitor* 
are  Pictured,  Ready  for  the 
Hands  of  the  Cooks.  On  the 
Stove  in  the  Background  are 
to  be  Seen  Pots  of  Steaming 
CfifFce,  Which  Added  to  the 
PIcasuxe  of  the  Repast 


While  the  Hungry  Guests  Eagerly 
Awaited  Their  Meal,  a  Burlesque 
Labor  Strike  was  Staged  by  the 
Volunteer  Waiters.  Who  are  Shown 
Here  Dramatically  Voting  in 
Favor  of  a  Walkout 


■>sr  - 
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PORTABLE  AIRPLANE  STARTER 

SAVES  LABOR  AT  AIRDROMES 

In  view  of  the  search  being  conducted 
hv  our  own  armv  air  service  for  a  satis- 


COP»«>GMT,  WCITEHN  <>t»iHPtn  U<1»0N 

This  Auto.Mounted  Airplane  Starter  is  Finding  Favor  in  England  as  a 
Substitute  (or  the  Dangerous  Method  of  the  Past,  Responsible 
for  the  Mutilation  and  Death  of  So  Many  Mechanics 

factory  airplane  crankcr  to  be  used  about 
its  flying  fields,  attention  is  drawn  to  a 
British  mechanism  of  the  kind.  A  hori- 
zontal shaft  at  the  height  of  the  propeller 
hub  is  mounted  on  an  automobile  chassis 
and  revolved  by  a  chain  and  sprocket 
from  the  engine.  At  the  working  end  of 
the  shaft  is  a  universal  joint  and  socket 
by  which  the  connection  with  the  pro- 
peller is  made.  On  its  automobile  mount- 
ing the  apparatus  may  be  rushed  quickly 
to  any  part  of  the  flyin'g  field. 


COLLECTIVE-OWNERSHIP  PLAN 
FOR  FLAT  BUILDINGS 

Six  modern  ajjartment  buildings,  lo- 
cated  in   an   exclusive  suburb   of  New 

  York    City,    arc  jointly 

owned  by  the  tenants  of 
the  suites    in  the 

structures,  who  manage 
them  cooperatively.  The 
collective-o  w  n  e  r  s  h  i  p 
plan  was  suggested  in 
newspaper  advertise- 
ments by  the  corpora- 
tion that  erected  the 
buildings,  shortl\  after 
their  completion  recent- 
ly, and  more  than  l.CKX) 
letters  of  inquiry  were 
received  as  a  result.  Out 
of  this  numl)er  of  inter- 
ested persons,  a  list  of 
desirable  purchasers  was 
selected.  .\i)OUt  half  of 
those  who  bought  were 
living  in  the  buildings  at 
the  time  the  sales  were 
niatle.  Many  prominent 
residents  of  the  metropo- 
lis became  owners  of 
suites.  Plans  have  been  matle  and  funtls 
provided  for  the  erection  of  other  high- 
class  apartment  buildings  in  the  same 
locality,  to  be  operated  by  the  occupants. 


CBags  of  aerial  mail  dropped  at  Sacra- 
mento, Calif.,  will  be  caught  in  a  large 
net  installed  on  the  Federal-l  u  lding  roof. 


PLAN  LONG  CONCRETE  BRIDGE 
OVER  MOHAWK  RIVER 

Work  on  one  of  the  longest  concrete 
bridges  in  the  world  will  begin  soon  at 
Schenectady,  X.  V.,  where  a  beautiful 
structure  of  this  type  is  to  be  built  across 
the  Mohawk  River  and  the  New  Vork 
State  Barge  Canal.  According  to  the 
plans,  the  bridge  will  be  4,436  ft.  long, 
r.nd  will  comprise  24  spans,  ranging;  in 


l'ro;ectc<J  C  r.^-c  c  i:ridRe  over  the  Mohawk  River  ani!  the  I.'  w  Y-r  State  Uctrc 
Crural  at  Sr'  cnc;ij  '".  New  Ycrh  :  This  Illustraiion  S^c  ws  1"  w  t"  e  Struc'.ure  will 
Appear  W;.cn  C^i.Tiplcted.    Twc-ry-Frur  Sp^ns.  C  sting  ab;ut  I !. 4:3.000.  are  tote 

Erected  wish  Public  Fund's 
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length  from  106  ft.  to  212  ft.  There  will 
be  a  40-ft.  roadway,  flanked  by  sidewalks, 
6  ft.  wide,  on  top  of  the  arches,  while 
a  100-ft.  parkway,  300  ft.  long,  will  lead 
up  to  the  abutment  on  the  Schenectady 
side.  Street-car  tracks  will  be  laid  in  the 
center  of  the  roadway.  Public  funds  will 
be  used  to  erect  the  great  spans,  which 
will  cost,  it  is  estimated,  about  $1,486,000. 
The  approaches  and  abutments  alone  will 
mean  an  outlay  of  $200,000.  Separate 
contracts  will  be  let  for  dififerent  phases 
of  the  work,  which  is  expected  to  be 
completed  in  1921.  The  projected  bridge 
will  serve  instead  of  an  ancient  steel  toll 
bridge,  now  standing,  which  is  crossed 
by  approximately  150,000  pedestrians  and 
9,000  automobiles  each  week. 


CAISSONLIKE  TOOL  CHEST 

HOLDS  MANY  SUPPLIES 

War  created  many  ingenious  devices, 
developed  in  the  time  of  stress  to  aid  the 
fighting  men  on  the  battle  field,  but  capa- 
ble of  adaptation  to  the  needs  of  peaceful 
industrial  armies.  One  of  these  is  a 
mobile  tool  chest,  resembling  a  field-artil- 
lery caisson,  in  which  are  packed  im- 
plements and  supplies  in  great  variety  and 
quantity.  It  is  recommended  for  build- 
ing contractors,  lumbermen,  road  build- 
ers, and  others  who  require  a  compact, 
easily  moved  tool  carrier.  The  body  of 
the  conveyance  is  of  wood,  reinforced 
with  wrought  iron,  ai.d  divided  into  com- 
partments.   Two  sturdy  wheels  carry  the 
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load.  A  heavy  canvas  cover  is  provided. 
Among  the  articles  packed  in  the  box 
are  shovels  of  different  sizes,  axes,  picks, 
mattocks,  mallets,  sledge  hammers,  pliers, 
wrenches,  extra  handles  for  axes  and 
picks,  ropes,  pulleys,  and  wire,  besides 
many  others.  The  cart  can  be  hauled  by 
two  men,  or  attached  behind  a  wagon 
or  truck. 


RIVET  HOLES  COUNTERSUNK 

WITH  ELECTRIC  DRILL 

Another  use  has  been  found  for  the 
electric  drill.  Placed  on  a  weighted,  two- 
wheeled  cart,  equipped  with 
handles,  it  is  employed  in 
sbipyards  for  countersink- 
ing rivet  holes  in  steel  hull 
plates.    This  mobile  contriv- 
ance was  developed  as  a  result 


Using  a  Special  Portable  Electric  Drill  in  a  Shipyard 
{or  Countersinking  Rivet  Holes  in  Steel  Hull  Plates 

of  the  discovery  that  protruding  rivet 
heads  reduce  the  speed  of  boats  and 
gather  floating  vegetation.  A  special  bit 
is  used,  this  being  designed  to  cut  depres- 
sions around  the  edges  of  rivet  holes  up 
to  Tin.  in  diameter.  Only  seven  seconds 
are  required  to  countersink  a  Vg-in.  hole, 
it  is  declared. 


MAMMOTH  VESSEL  WITHDRAWN 
FROM  TRANSPORT  SERVICE 

Another  transformation  is  planned  for 
the  "Leviathan."  formerly  the  liner 
"\'aterland."  one  of  the  large  German 
ships  seized  bv  the  United  States  when 
this  country  entered  the  war.  and  used 
since  as  an  army  transport.  The  vessel 
will  soon  be  withdrawn  from  this  service, 
and  will  become  a  charge  of  the  Shipping 
Board,  which  will  refit  it  for  passenger 
and  commercial  voyages.  While  nothing 
definite  has  been  decided  for  the  future 
of  the  "Imperator,"  sister  ship  of  the 
"Leviathan."  the  ship  recently  made  its 
final  trip  as  a  transport. 


SOLID  PARAFFIN  EMPLOYED' 

IN  FACIAL  OPERATIONS 

Paraffin  is  used  by  an  English  surgeon 
for  filling  depressions  in  the  faces  of 
patients  by  placing  the  wax  under  the 
skin  in  a  solid  state,  instead  of  melted,  as 
has  been  done  generally  in  the  past.  The 
method  followed  is  very  simple.  Aher 
the  material  has  been  sterilized  by  heat- 
ing, it  is  poured  into  a  basin  and  allowed 
to  solidify.  It  is  then  broken  up.  and  a 
piece  of  the  proper  size  is  shaped  with  a 
knife  to  serve  the  purpose  for  which  it  is 
intended.  A  small  incision  is  made  in  the 
skin  at  the  point  where  it  is  desired  to  in- 
sert the  paraffin,  and  the  bit  of  wax  is 
pushed  through  the  opening.  The  opera- 
tion is  completed  by  sewing  the  edges  of 
the  cut  together  with  fine  catgut.  Melted 
paraffin,  introduced  under  the  skin  by 
means  of  a  syringe,  has  proved  unsatis- 
factory in  a  number  of  respects. 


WINDMILL  WHEEL  OPERATES 

MAKESHIFT  WOOD  SAW 

Crude  in  appearance,  but  efficient  in 
operation,  a  makeshift  power  wood  saw 
assembled  by  an  aged  Californian  is  driven 
by  air  currents.  The  wheel  of  a  wind- 
mill is  mounted  on  a  frame  of  timbers  in 
such  a  manner  that,  when  it  is  turned  by 
a  breeze,  power  is  transmitted  through  a 
belt  to  a  mechanism  which  operates  a 
form  of  jig  saw,  the  vertical  blade  of 
which  was  taken  from  an  ordinary  buck- 
saw.   Wood  is  cut  by  placing  it   on  a 


Wind.Operated  Wood  Saw: When  the  Windmill  Wheel 
Turns,  the  Blade  is  Given  a  Reciprocating  Motion. 
The  Inventor  Earns  His  Living  by  Sawing  Firewood 
with  the  Device 

movable  table,  and  pushing  it  ag.-^inst  the 
teeth  of  the  moving  blade.  The  inventor 
earns  his  living  by  sawing  firewood  with 
the  contrivance. 
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Relining  the  Circular  Chamber  of  a  14-Poot  Centrifugal  Pump  by  the  Acetylene-Torch  Proceii:  In  the  Left 
Picture  the  Men  are  Seen  Welding  the  New  Steel  into  the  Worn  Casing,  with  Aid  of  Oxyacetylene  Blow, 
pipes,  and  the  Right  View  Shows  the  Job  Finished  and  the  Chamber,  "Better  than  New,"  Ready  for  Work 

Again  at  One-Third  the  Cost  of  a  New  Casting 

HUGE   PUMP   RELINED  BY  OXYACETYLENE  PROCESS 


The  great  centrifugal  pumps,  or  "sand- 
suckers,"  used  for  dredging  silt,  sand, 
mud,  and  gravel  from  river  and  harbor 
bottoms,  are  subject  to  excessive  wear 
from  the  constant  friction  of  abrasive 
particles  against  the  inner  walls  of  the 
pump  chambers.  To  replace  one  of  the 
worn-out  castings  commonly  requires  10 
to  12  weeks,  during  which  dredge  and 
crew  grow  rusty  in  idleness.  By  the  use 
of  the  oxyacetylene  weld,  however,  it  has 
been  found  possible  to  rebuild  one  of  the 
huge  chambers  in  less  than  a  week,  and  at 


one-third  the  cost  of  a  new  casting.  The 
demonstration  was  made  with  a  chamber 
measuring  14  ft.  in  outside  diameter,  and 
weighing  seven  tons.  Working  in  relays, 
two  men  at  a  time,  the  inner  surface  was 
rapidly  built  up  to  its  old  dimensions  by 
the  addition  of  a  toughened  steel.  As  the 
added  metal  varied  between  one  and  a 
half  and  two  and  a  half  inches  in  thick- 
ness, 1^64  lb.,  or  more  than  half  a  ton, 
were  needed  to  complete  the  rebuilding. 
It  is  believed  that  the  repaired  pump  is 
more  serviceable  than  the  original. 


BEES  FOLLOW  FLOWER -LADEN  AIRPLANE 


The  Flower-Laden  Airplane,  on 
Ita  Way  to  a  Flier's  Funeral,  w.ts 
Followed  by  a  Huge  Swarm  of  Bees 

The  owner  of  a  large  apiary 
in    southeastern    Missouri  is 
mourning  the  loss  of  half  his 
million  bees,  lured  from  home  by  a  pass- 
ing airplane.    The  plane  was  on  its  way 


to  the  funeral   of  a   former  lieu- 
tenant of  the  air  service,  the  after 
cockpit  heape<l  with  fragrant  mag- 
nolia blossoms  and  trailing  a  niai^- 
iiificent  wreath.    Passing  over  the 
l»ee  farm,  the  alluring  odor  was 
wafted   to   the   hives.     The  bees 
swarmed  at  once,  and  were  last 
seen  as  a  large  cloud  dwindling 
into  the  far  west 


after  the  fleeing  airplane.  The  strange 
chase  continued  for  at  least  20  miles. 
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HONOR  MARINE-CORPS  DRUM 
WITH  WOUND  STRIPE 

Glory  was  not  won  by  men  alone  on 
the  battle  fields  of  the  world  war.  To  il- 
lustrate, there  is 
the  bass  drum 
w  h  i  c  h  returned 
from  France  re- 
cently with  a  reg- 
iment  of  the 
Marine  Corps, 
decorated  with  a 
wound  stripe  and 
four  service 
chevrons.  These 
marks  of  honor 
were  painted  on 
one  head  of  the 
instrument,  along 
with  the  insigne 
of  the  corps  and 
that  of  the  di- 
vision to  which  the  regiment  was  at- 
tached. The  wound  stripe  was  consid- 
ered appropriate  after  the  drum  had  been 
damaged  by  a  bursting  shell. 


SIMPLE  MACHINE  MEASURES 
MOISTURE  IN  GRAIN 

Grain  inspectors  determine  the  exact 
percentage  of  moisture  in  samples  by  a 
simjtle  apparatus  recently  adopted 
by  the  government.  A  certain  quan- 
tity of  grain  is  placed  in  a 
distillation    flask   and  cov- 
ered with  mineral  oil.  Heat 
gL*nerated  by  electricity  is 
applied  to  the  flask,  with 
the  result  that  moist- 
ure   is    driven  from 
the  grain  in  the 
—     form   of  vapor, 
which    is  con- 
densed in  a  tube 
leading  to  a  glass 
container,  grad- 
uated to  indicate 
moisture  percent- 
ages.   A  test  re- 
quires from  25  to 
30  minutes.  Six 
 compartment  ma- 
chines are  used 
in  the  larger  mills,  elevators,  and  labo- 
ratories. 


1^ 
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MUNICIPALITY  OFFERS  PIERS 
TO  SHIPPING  BOARD 

Piers  to  accommodate  the  1,000-ft. 
steamships  to  be  built  by  the  Shipping 
Board  have  been  offered  to  that  body  by 
the  authorities  of  New  York  City,  who  are 
desirous  of  preventing  the  erection  of 
docks  for  the  vessels  at  Fort  Pond  Bay, 
L.  L,  as  proposed  by  the  government. 
One  of  the  piers  mentioned  as  suitable  for 
use  by  the  large  boats  was  constructed  at 
a  cost  of  $5,500,000,  and  the  municipality 
offers  to  rent  this  structure  to  the  board 
for  /^-j  per  cent  of  its  cost  annually,  or 
$412,500.  The  city  government  also  ex- 
presses its  willingness  to  build  another 
pier  of  similar  size  alongside  the  one  now 
standing,  if  it  is  considered  necessary. 


METAL  TIRE  CASE  DESIGNED 

FOR  SMALL  AUTOMOBILE 

Protection  from  thieves  and  the  ele- 
ments is  given  by  a  metal  tire  case  that 

was  placed  on  the 
market  not  long 
ago.  It  is  designed 
to  be  affixed  at 
the  rear  of  a  cer- 
tain tyi)e  of  small 
car.  The  accessory 
is  shaped  like  a 
casing,  and  is  of 

  such   size  that  a 

tire  for  the  ma- 
chine for  which  the  case  is  intended  fits 
perfectly  inside.  A  special  bracket  is  sup- 
plied for  attaching  the  device  to  the  car. 
It  can  be  fastened  with  a  padlock  pro- 
vided for  that  purpose. 


CA  new  airplane  record  of  2  hr.  15  min. 
from  Turin,  Italy,  to  Rome,  a  distance  of 
362  miles,  was  recently  established  by  a 
biplane  with  a  700-hp.,  12-cylinder  engine. 


"AIRSHIP"  AND  "AIRPLANE" 
OFFICIALLY  DEFINED 

Hereafter  the  word  "airship"  may  not 
properly  be  applied  to  any  kind  of  plane, 
but  will  designate  only  the  class  of  fly- 
ing craft  that  are  lighter  than  air,  such 
as  dirigible  balloons  and  other  forms  of 
aerial  gas  bags.  The  term  "airplane"  will 
mean  any  flying  machine  that  is  heavier 
than  air,  and  is  lifted  by  the  power  of  its 
motors.  The  U.  S.  Air  Service  has  made 
these  definitions  official,  with  the  pur- 
pose of  putting  an  end  to  the  rapidly 
growing  confusion  in  the  nomenclature 
of  the  aerial  profession.  This  distinction 
has  been  consistently  followed  by  Popu- 
lar Mechanics  Magazine  for  several  years 
past. 


Digitized  by  Google 


GIANT   RAILWAY  GUN   CARRIAGE  IN  SERVICE  TEST 


New    Railway   Gun  Carriace  of 

Enormous  Sise  in  Recent  Service 
Tests  at  the  United  States  Naval 
Proving  Grounds  at  Dablgren, 
Virginia.  60  Miles  South  of 
Washington:  The  Carriage 
MoiMits  a  IS-Inch  Naval  Gun,  with 
a  Range  of  88  Miles,  and  the  Re> 
coil  of  the  Discharge  When  This 
Picture  was  Taken  Was  Seven  Feet 
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SMALL  INDUSTRIAL  TRACTOR 
ACTS  ALSO  AS  TRUCK 


ARCTIC  EXPLORERS  ON  FLOE 
FOR  FIVE  MONTHS 


Industrial  tractors,  for  hauling  pur-  Scientific  data  of  considerable  value 
poses  around  warehouses  and  yards,  are  were  obtained  by  a  party  of  15  men  who 
coming  into  almost  as  extensive  use  as     returned    to   civilization    recently  after 

spending   about  five 
months  on  a  drifitng  ice 
floe  in  the  Arctic  Ocean. 
Special    attention    w  a  s 
given   to   the   study  of 
currents  in  Beaufort  Sea, 
that  part  of  the  ocean 
which  stretches  north  of 
Alaska   and    Canada  as 
far  as  Banks  Land,  and 
numerous  soundings 
were  made  in  the  cold 
waters.    It  is  the  opin- 
ion of  the  explorers  that 
land  exists  farther  north 
than  the  point  reached 
by    them.    latitude  74* 
north.      The    floe  on 
which  the  strange  voy- 
age was  made  was  seven  miles  wide  and 
15  miles  long.    Many  seals,  polar  bears, 
ducks,  and  land  birds  made  their  homes 
on  the  floating  block  of  ice.    Plans  had 
been  made  for  remaining  on  the  floe  for  a 
year  or  more,  but  these  were  abandoned 


Industrial  Tractor  Equipped  with  a  Small  Truck  Body.  Enabling  It  to 
be  Used  Independently  of  Trailers  for  Carting  Worlc :  The  Body  is 
Dumped  with  a  Hand  Windlass  Whose  Cable  Runs  over  a  Mast 

their  agricultural  prototypes.  As  a  rule 
they  are  locomotives  only,  and  carry  no 
load.  A  new  three-wheel  model  designed 
by  an  Illinois  concern  is  peculiar  in  the 
possession  of  a  capacious  body,  which  can 
be  dumped  with  a  hand  winch,  enabling 
it  to  serve  as  a  small  but  efticient  truck. 


when  the  leader  of  the  party  became  ill. 


STREET  TRAFFIC  SPARED  AS  FREIGHT  CARS  VAULT  FROM  BRIDGE 

'pHIS  railroad  smash-up  at  Springfield,  111.,  was  unusual  both  in  itself  and  in  the  number  of  h«irh(C«4th 
escapes  it  involved.  The  cause  of  the  mishap  is  undetermined;  but  it  is  believed  that  a  dragging  brake 
beam  lilted  one  of  the  freight  cars  several  feet  off  the  track,  whence  it  fell  aidewise.  with  two  others,  into 
the  Btrest  below.  There  is  no  uncertainty  about  the  hairbreadth  escapes,  however,  as  the  plunging  cars  wer« 
■CCD  to  miaa  by  a  few  feet  a  pedestrian,  a  motorcyclist,  an  automobile,  and  a  atrcet  car.   No  one  waa  injurciL 


' '  /  Google 


Of  the  Ship!  Shown  Here,  the  Three  to  the  Right  Are  the  "Dione.-  the  "Elesira."  and  the  "Cineas."  They 
Are  Part  of  a  Long  Row  Anchored  in  Lake  Union,  Seattle.    None  of  the 
Photographs  Used  with  This  Article  have  been  Retouched 


I-iast  Waterway  of  Seattle's  salt-water 
harbor  are  two  more  wooden  steamers 
on  the  mud  flats.  Thus,  a  total  of  46 
wooden  vessels  of  3.500  to  4.000  dead- 
weight tons  capacity,  which  cost  around 
i?200  a  ton  to  build,  lie  in  the  harbor 
reaches  of  Seattle,  representing,  say 
mariners,  nearly  the  total  of  the  wood- 
shipbuilding  program  of  the  Pacific 
-Vorthwcst.  These  ships  arc  on  the  l)ar- 
gain  counter.  Most  of  them  have  been 
lying  in  the  "boncyard"  for  months,  de- 
spite the  fact  that  cargo  carriers  are 
scarce,  which  fact  is  an  indictment  of  the 
green-wood  shipbuilding  program,  it  is 
said.  Being  built  of  unseasoned  tinil)cr, 
green  as  the  trees  if  was  cut  from  and 
generally  stored  in  water  till  used,  the 
inevitable  result  was  thr-.t  as  soon  as  a 
ship  was  launched  it-^  timbers  began  to 
shrink,  its  calking  loosened,  and  it  became 
unseaworthy. 

These  forty-six  vessels  represent  a  total 
of  approximately  162.000  dead-weight 
tons,  and  a  building  cost  of  about  $32,- 
400.000.  The  subscriptions  of  the  manu- 
facturing cities  of  Seattle,  Tacoma.  and 
Spokane  to  the  \'ictorv  loan  amounted 
to  $28,671,100.  Thus,  the  fleet  of  idle  ' 
vessels  absorbed  nearly  $4,000,000  over 
.nnd  above  all  the  money  raised  in  the 
three  large  industrial  cities  of  the  state  of 
\\'ashington  in  that  great  bond  drive. 

Popular  Mediania  ftatures  will  appear  in  moving  pictures  issued  by  Paramount  Afagazint.  513 
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.  .AIAflAZINE  IfAS  WILD  TALE:  In  the  Ju!y 
issue  of  Popular  .Mcch.-inics  is  printed  the  startling 
assertion  that  lying  idle  on  the  Pacific  coast  is  a 
fleet  of  more  than  50  wooden  stc.imers  that  will 
remain  idle  until  they  fall  apart,  because  of  green 
timhcr  used  in  their  construction  that  unfits  them  for 
service. 

Builders  along  the  Pacific  coast  are  asking  each 
other  in  what  particular  secreted  "snug  harbor" 
has  Uncle  Sam  hidden  these  specimens  from  the 
paze  of  his  people?  Certainly  tncy  arc  not  in  thi 
(  oliimbia  Kiver,  Crays  Harbor  on  Pugct  Sound,  or 
in  California  pons. 

In  connection  with  the  statement  is  published  a 
cut  showing:  U  ve?-<els  moored  in  a  row,  with  hows 
pointing  toward  the  camera,  beneath  which  is  the 
caption : 

"These  3.r>00  and  4.000  ton  wooden  ships  ol  the 
Emergency  Fleet  Corporation  .nrc  part  of  the  .lO 
which  lie  idle  in  the  harbors  of  the  Pacific  ro.ist. 
The  ercen  timbers  used  in  their  construction  are  said 
to  have  shrunk  on  their  maiden  voyages,  making 
them  totally  unseaworthy." 

Of  the  tl  piciured.  only  four  are  shown  to  have 
smokestacks  or  funnels,  so  they  miRlit  have  made 
voy.iflrcs,  but  the  others  arc  hulls  only.  an<l  it  is  not 
recited  bow  they  managed  to  propel  themselves. 

At  the  rate  the  shipping  board  hns  been  selling 
the  wood  vessels,  al-o  ibc'r  proven  desirability  for 
carrying  lumber  an<l  ties  from  the  Pacific  to  the 
Atlantic  and  Eurcpe,  while  there  arc  none  of  the 
steamers  remaininK  at  the  yards  which  are  not 
actually  heiu?  fin  >lird  for  sea.  the  publication  in 
question  is  raus'ng  a  rtir.  While  rect)Kntzing  the 
harmful  cfTecl  on  the  wood-ship  industry,  builders 
■ay  the  wood  fleet  ha'»  proved  its  stability  so  thor- 
oughly that  men  interested  in  that  class  of  construc- 
tion know  how  far  from  the  truth  the  Popular 
Mechanics  story  i«.— The  Morning  Oregonian,  Port- 
land, Ore.,  June  l!r»,  lOin. 

¥N  Lake  Union,  in  the  heart  of  Se- 
attle,    lie     44     wooden  steamships, 
property  of  the  Emergency  Fleet  Cor- 
poration's wood-ship  division.     In  the 
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Identity  of  the  Ships 

The  idle  wooden  ships  in  Lake  Union 
are  the  steamers  "Fort  Jackson,"  "Allen- 
hurst,"  "Boulton,"  •  Boughton,"  "Bowes- 
mont,"  "Bourneville,"  "Addison," 
"Ahmik,"  "Cineas,"  "Fort  Union,"  "Ches- 
terfield," "Puyallup,"  "Capraria,"  "Abilla," 
"Elestra,"  "Azalea,"  "Adria,"  "Abydos," 
"O  el  win,"  "Arcademia,"  "Acaderaia." 
"Pczuta,"  "Black  Wolf."  "Birkland."' 
"Agylla,"  "Bastine,"  "Blanford,"  "Agron," 
"Anthon,"  "Bertrand,"  "Bingamon."  "Ca- 
bacan,"  "Cardia,"  "Cineyras,"  "Cozfan," 
"Dione,"  "Elissa,"  "Endymion,"  "Fort 
Harrison,"  "Fort  Stanwix,"  "Imukfa," 
"Kitan,"  "Looti,"  and  the  barge  "Corns." 

The  two  wooden  steamers  in  the  East 
Waterway  are  the  "Babinda"  and  the 
"Berringa."  From  the  last  two  the  ma- 
chinery was  salvaged  to  keep  them  from 
sinking,  and  at  present  they  are  resting 
on  the  tide  flat  so  they  cannot  sink.  Their 
paint  has  peeled  off  from  stem  to  stem 
and  from  keel  to  bulwarks.  Their  scabby 
appearance  makes  them  an  eyesore  at  a 
distance  of  several  hundred  yards;  their 
open  seams  can  be  detected  as  far  away, 
and  the  loose  calking  hangs  in  shreds 
from  the  gaping  planks.  These  steamers 
show  greater  decrepitude  because  they 
have  made  an  ocean  voyage. 

The  46  ships  moored  in  Seattle's  harbor 
represent  part  of  the  price  the  American 
people  paid  for  having  their  war  program 
in  incompetent  hands,  say  observers.  The 
Emergency  Fleet  Corporation,  despite 
reckless  expenditures  aggregating  millions 
on  the  wood-shipbuilding  program,  acted 
honestly,  but  with  a  blind  faith  which  led 
it  into  a  pitiable  failure  in  this  branch  of 
its  endeavor. 

Fallacy  of  Green-Timber  Constniction 

Builders  from  the  great  British  ship- 
yards on  the  Clyde  and  from  the  famous 
yards  of  New  England  tell  how  timber  is 
prepared  for  shipbuilding.  Months,  per- 
haps even  a  year  or  two,  are  spent  in 
carefully  curing  every  stick  of  wood  be- 
fore it  is  slung  up  on  the  shipways  and 
made  a  part  of  a  vessel.  A  ship  con- 
structor who  is  a  conscientious  builder, 
they  say,  would  no  more  think  of  putting 
a  green  plank  or  beam  in  a  ship  than  he 
would  of  condemning  his  sailor  brother 
to  make  an  ocean  voyage  in  a  cheesebox. 
But  on  the  Pacific  coast  fir  logs  were 
towed  to  the  mills  in  booms,  taken  up  on 
the  conveyors,  roughly  cut,  and  immedi- 
ately dumped  back  into  the  water  to  be 
towed  to  the  shipyards.    There  also,  to 
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CloBC-Up  of  the  Bow  of  the  "Berringa"  Taken  from  a  Sandtpit:  The  Gaping  Seams  of  the  Ship  Are  Plainly 
Visible,  and  from  Them  the  Calking  Hangs  in  Shreds.    The  Picture  Also  Illustrates  the  Action  of  the 
Green  Timbers  on  the  Paint,  Which  has  Scaled  Off  from  Stem  to  Stern  and  from  Keel  to  Bulwarks 


facilitate  storage,  the  timbers  were  gen- 
erally kept  in  booms  in  the  water  until 
picked  up  by  the  gantry  cranes  and 
slapped  into  place  on  the  building  ways. 
In  a  few  weeks  the  hull  of  a  ship  was 
ready  for  launching.  It  was  inspected — 
for  knotholes — slip])ed  into  the  water,  and 
the  builder  credited  with  another  ship. 

It  was  a  smooth  chain;  the  millman 
sold  his  best  logs  at  a  price  he  never 
l>cfore  dreamed  of,  and  could  pay  his 
crew  good  wages;  the  shipbuilder  put  on 
an  army  of  extra  workmen  to  rush  the 


job,  slapped  the  ship  together,  launched 
it,  and  with  the  credit  allowed  could  pay 
his  carpenters  high  wages  and  allow 
bonuses  to  every  official,  superintendent, 
foreman,  and  underforcman.  Everything 
went  serenely.  Ships  and  more  ships  was 
the  cry,  and,  about  the  time  the  armistice 
was  signed,  enough  of  these  green 
wooden  steamers  had  been  launched  and 
fitted  out  with  machinery  to  put  the 
wood-shipbuilding  program  to  the  real 
test  of  service.  Then  came  the  cruel 
awakening. 


The  "Babinda."  Companion  Hulk  of  the  "Berringa,"  and  a  Wooden  Steamer  Which  Suffered  the  Same  Fate :  Both 
These  Ships,  It  is  Understood,  were  PurchaseoT  by  the  Australian  Government.    The  Derrick  Used  to  Hoist 
the  "Babinda's"  Engines  and  Boilers  Is  Still  in  Place.    The  Condition  of  Her  Timber  and  Seams.  It  can  be 
Seen  Even  at  a  Distance,  It  the  Same  as  That  of  the  "Berringa,"  and  Her  Paint  Also  has  Scaled  Off 


516 


POPULAR  MECHANICS 


The  Program  "Blows  Up" 

With  flags  flying  and  whistles  tooting, 
the  first  few  completed  wooden  steamers 
headed  for  the  Atlantic  via  the  Panama 
Canal.  Somewhere  off  the  coast  of  Ore- 
gon or  northern  California  one  of  them 
evidently  opened  too  many  seams  at  once 
and  entered  the  port  of  missing  ships. 
Nothing  has  been  heard  of  it  or  its  crew 
since  the  day  it  sailed  out  of  Puget  Sound. 
One  wooden  steamer,  it  is  stated,  put  in 
to  San  Francisco  with  its  timbers  so  badly 
shrunk  that  the  crew  declared  they  could 
stand  in  the  hold  and  sec  the  city  through 
the  gaping  seams. 

Some  of  the  wooden,  steamers  reached 
France.  There,  it  is  said,  as  much  money 
was  spent  to  put  them  in  shape  again  to 
go  back  to  sea  as  it  cost  to  build  them 
originally. 

The  steel-shipbuilding  program  was  go- 
ing ahead  under  a  full  head  of  steam. 
The  steel  steamers  met  their  tests  and 
went  into  service  without  a  hitch,  as  did 
the  wooden  steamers,  but  the  steel  vessels 
made  voyage  after  voyage,  circled  the 
globe  and  returned  again  and  again  to 


America  for  cargoes.  Today  the  steel 
ships,  shipping  records  show,  are  giving 
close  to  100-per-cent  service.  The  wooden 
steamers,  on  the  other  hand,  are,  with  but 
few  exceptions,  lying  idle  near  the  place 
where  they  were  constructed.  Being  built 
of  green  timber,  say  mariners,  they  are 
not  seaworthy;  being  unseaworthy,  in- 
surance cannot  be  obtained  on  them; 
without  insurance  to  protect  the  shippers, 
none  will  charter  them. 

When  the  crash  came,  builders  of 
wooden  steamers  saw  their  market  col- 
lapse and  sought  to  "get  out  from  under." 
A  suggestion  was  even  made  that  hulls 
on  the  ways  be  paid  for  to  the  extent  that 
they  were  completed,  and  then  dynamited. 
Finally  it  was  thought  better  to  complete 
the  shells  and  slip  them  from  the  ways 
so  they  could  be  towed  to  some  safe 
harbor,  while  prayerful  supplications  were 
sent  up  that  somebody  would  buy  them — 
if  only  for  barges. 

The  building  of  unseaworthy  ships, 
however,  was  by  no  means  confinetl  to 
the  West.  The  Atlantic  coast  can  also 
furnish  its  examples. 


THUMB  PRINT  PROTECTS 
AUTO  FROM  THIEVES 

Professional  automobile  thieves  may 
ccafe  to  reap  their  regular  harvest  and 
find  real  cause  for  worry  in  a  system  for 

protecting  and 
recovering  cars 
by   means  of 
thumb 
prints, 


Thumb  Prints  for  Protect- 
ing Automobiles:  By  Com- 
paring the  Print  on  a  Car's  In- 
strument Board  with  Those  on 

Cards  Filed  with  the  Police  and  Carried  by  Drivers,  th 
Machine  can  be  Established,  as  a  Description  of  the 

on  the  Cards 

one  of  which  is  placed  on  the  instrument 
board  of  the  machine  by  a  process  that 
prevents  its  removal  without  noticeable 
defacement  of  the  board.  A  card  bearing 
a  duplicate  of  the  thumb  mark  is  carried 
by  the  owner  of  the  car.  while  other  cards 
of  a  similar  nature  are  placed  on  file  with 
the  P'^lice. 


HIGHWAY-TRANSPORT  COURSE 
INCLUDES  MANY  SUBJECTS 

College  courses  in  highway-transport 
engineering,  a  profession  that  is  growing 
out  of  the  increased  use  of  the  motor 
truck,  must  include  a  large  number  of 
diversified  subjects,  and  give  the  grad- 
uate a  much  more  comprehensive  knowl- 
edge than  is  given  by  many  technical 
courses,  declares  an  eastern  university 
professor.  Economics. 

 T"!"]    political  economy,  social 

".'  science,  business  and 
contract  law,  scientific 
management,  business 
organization,  cost  ac- 
counting, interstate  com- 
merce, and  marketing 
and  distributing  systems 
should  be  included  in  the 
course  as  basic  subjects, 
according  to  this  author- 
ity. Other  subjects  to  be 
studied  include  highway- 
traffic  legislation;  highway-transportation 
methods;  highway  engineering  as  it  af- 
fects economic  highway  transport;  the 
mechanism  of  the  motor  truck,  motor  bus, 
tractor,  and  trailer,  and  their  operation, 
inspection,  maintenance,  repairs,  and  cost 
data.  With  such  preparation,  every  phase 
of  road  traflic  could  be  handled. 


e  Ownership  of  a 
Owner  is  Written 


n  ,  ;      I  I  ,  Google 
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REMODEL  ARMORY  WEAKENED  BY  SETTLEMENT^ 


Strongly  reinforced 
concrete  floors  held  to- 
gether the  walls  of  a  big 
armory  in  a  Middle  West 
city  for  years  after  the 
structure  was  weakened 
by  settlement,  but  re- 
cently it  was  found  ex- 
pedient to  remove  a  con- 
siderable portion  of  the 
building  from  its  sinking 
foundation  and  to  brace 
the  remainder  to  make  it 
safe  for  occupancy.  Be- 
fore this  scheme  was  car- 
ried out,  several  plans  for 
restoring  the  ar  ^ory 
were  considered  and  a 
few  tested.  One  attempt 
was  made  to  level  the 


The  Original  Armory:  Indicated  by  the  Arrow.  Is  the  Line 'above  Which 
the  Stone  was  Removed  to  Make  the  Building  Safe.  Reinforced 
Concrete  Floors  Held  the  Walls  Together  for  Years 


View  of  the  Remodeled  Structure:  The  Wall  in  the  Foreground,  Formerly 
the  Base  of  the  Main  Building,  Shows  How  the  Latter  Settled  at  Its 
Right  End.     Back  of  the  Wall  Is  the  Front  of  the  Drill  Hall 

Structure  with  jacks,  but  it  was  a  failure. 
The  front  of  the  original  building  was 
three  stories  high  and  of  stone  construc- 
tion. Back  of  this  was  a  drill  hall,  the 
roof  of  which  was  supported  by  six  arched 
steel  trusses.  On  one  side  of  these  struc- 
tures was  a  rifle  range,  an<l  on  the  other 
a  riding  hall,  both  one  story  in  height. 

In  carrying  out  the  latest  project,  the 
second  and  third  stories  of  the  main 
building  were  taken  ofif,  leaving  the  base 
standing  as  a  stone  wall  some  distance 
in  front  of  the  drill  hall.  The  ground 
floor  was  left,  as  it  binds  together  the 
entire  structure,  and  the  front  wall  of  the 
drill  hall,  then  e.xposcd,  was  im|)roved  in 
appearance  with  stucco  and  other  ma- 
terial. Four  longitudinal  struts  were 
placed  in  the  roof  of  the  drill  hall,  con- 
necting the  trusses,  while  diagonal  braces 
were  installed  between  the  steel  columns 


supporting  the  latter.  As 
they  had  settled  only  a 
little,  the  rifle  range  and 
riding  hall  were  not  al- 
tered. 

Investigation    of  the 
site  on  which  the  armory 
was  built  disclosed  that 
the  subsoil  is  soft  mud 
for  41  ft.  below  the  sur- 
face   at    many  points. 
Piles  driven  to  i)rovi(le  a 
foui.dation  for  the  build- 
ing N.ere  not  long  enough 
to  reach  a  solid  stratum 
of  earth.    Settlement  of 
the  structure  began  while 
it  was  being  erected,  and 
continued  until  the  heavy  upper  portion 
of  the  main  building  was  removed.  At 
certain  points  it  sank  over  2  ft.  Engineers 
difTer  q^i  the  question  of  whether  the 
armory  in  its  present  condition  is  safe. 

DEVICE  PREVENTS  OXIDATION 
OF  MOLTEN  ALLOYS 

Oxidation  of  molten  alloys,  and  con- 
sequent loss  of  material,  is  jirevcnted  by 
a  simple  device  recently  patented  in 
Germany,  it  is  declared  by  the  inventor. 
An  air-tight  container  is  provided  for 
holding  the  combined  metals  while  heat 
is  applied,  and  to  this  is  attached  a  pipe 
which  connects  with  a  cylinder  filled  with 
compressed  nitrogen.  The  introduction 
of  this  inert  gas  into  the  melting  pot  pre- 
vents oxidation.  A  valve  is  provided  to 
control  the  flow  of  nitrogen. 
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.  ELECTRICAL  PRECIPITATION 

SAVES  LOST  SILVER 

A  concern  engaged  in  melting  silver 
saved  ?s30,0(X)  worth  of  metal  in  one  year 
hy  installing  an  electrical  precipitation 
plant  costing  $25,000.  The  amount  of 
vaporized  metal  collected  corresponded 
exactly  with  tlie  advance  calculations 
made  hy  the  use  of  availahlc  tahles  on  th« 
so-called  vapor  tension  of  metallic  silver. 
It  was  foiitul  that  a  considerahlc  quantity 
of  the  silver  was  vaporized  even  at  tem- 
peratures lower  than  the  melting  point, 
where  an  open  flame  was  in  contact  with 
the  metal.  The  quantity  increases,  of 
course,  as  the  temperature  rises. 


ADDING  MACHINE  SUBTRACTS 
AND  MAY  BE  TAKEN  APART 

At  least  two  novel  features  are  em- 
bodied in  the  construction  of  an  adding 
machine  just  placed  on  the  market  by  an 
Iowa  concern.  Most  remarkable,  per- 
haps, is  the  facility  and  safety  with  which 
it  may  be  taken  apart,  in  spite  of  its  com- 
plex nature,  a  pair  of  pliers  and  a  pen- 
knife being  the  only  tools  necessary.  The 
scctional-nnit  construction  of  the  key- 
board makes  it  possible,  by  withdrawing 
a  rod,  to  remove  a  defective  row  of  char- 
acters, substitute  temporarily  one  taken 
from  a  less  used  part  of  the  machine,  and 
ctmtinue  the  work  in  hand.  The  adding 
wheels  are  removable  in  like  manner. 
The  o|)cration  of  greatest  value,  however, 
is  the  machine's  ability  to  subtract  as  eas- 
ily as  it  adds.  This  is  made  possible  by  a 
simj)le  reversing  lever,  which  causes  the 
adding  wheels  to  run  backward. 


Xbe  Manner  in  Which  the  New  Adding  Machine  is  Taken  Apart,  and  Its  Sectional-Unit  Construction,  «r« 
Plainly  Seen  at  the  Left.    The  Assembled  Machine  is  Seen  at  the  Right,  the  "Subtract" 
Lever  Being  Visible  at  Its  Lower  Right-Hand  Comer 


>RESENT  CHAMPION  AIRMAN 
WITH  VALUABLE  JEWELRY 


Exquisite  tokens  of  gratitude  and  ad- 
miration were  ])resented  recently  by  two 
west-coast  cities  to  the  American  airman 


These  Creations  of   Platinum  and  Diamonds  were 
Presentfil  by  Two  West-Coast  Cities  to 
America's  Champion  Wat  Flier 


whose  war  victories  outnutnl>ered  those  of 
any  other  member  of  the  air  service.  One 
is  a  scarf  pin  of  platinum,  bearing  .t  min- 
iature bii)lane,  which  is  studded  with 
48  diamonds,  representing  ihe  states  of 
the  union.  This  is  valued  at  $1,000.  and 
was  given  to  the  flier  at  a  banquet  ar- 
ranged in  his  h(>nor.  Another  ciiy  be- 
stowed on  the  hero  a  platinum  ring,  set 
with  a  one-carat,  diriniond-shaped  dia- 
monrl.  Tfic  stone  is  surroundetl  by 
enameled  representation*  of  the  ftnir 
aces  in  a  deck  of  ]daying  cards.  On  one 
.<idc  of  the  setting  is  the  insigne  of  the 
air  service,  while  on  the  other  is  the  seal 
of  the  municipality  which  gave  the  ring. 
Encircling  the  ban<l  ;ire  26  stars,  in  re- 
lief, rci)re-=cnting  the  recipient's  victories. 
I'.oth  pieces  ol  jt  welry  were  designed  and 
made  in  tht.-  cities  presenting  them. 
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EXHAUST  TO  TuaaiNe       turbine  dischaoce 

INTAnC  TO  ENCIME  /  PPV^ 

t\0  imPCLLCA 


*ia  coMMt&son 

INLET 


CTLIHOEB 

Al«  OlSCMABGE 

CAnsunETon  induction  pipe 


Airplane  with  Supercharger  Installed  on  Its  Liberty  Motor :  It  Feeds  Air  to  the  Carburetor  at  Constant 
Pressure  Regardless  of  Altitude,  the  Speed  of  the  Turbine  Rotor  and  Air  Compressor  being  Automatic- 
ally Changed  as  the  Height  Changes,    The  Turbine's  Maximum  Speed  Is  31,060  Revolutions  a  Minute 

ENGINE  SUPERCHARGER  MADE  RECORD  FLIGHT 

POSSIBLE 

CpOR  four  or  five  years  European  aero-  400  ft.,  and  at  that  height,  with  the  aid  of 
^  nautical  engineers  have  been  cxperi-  a  supercharger,  was  able  to  fly  at  the 
mcnting  with  mech- 
anisms  which 
w  o  u  I  d  maintain 
constant  air  pres- 
sure before  the  car- 
buretors of  air-craft 
engines  regardless 
of  altitude.  They 
have  known  that 
the  air-craft  engine 
delivers  at  20,000  ft. 
only  50  per  cent  of 
its  ground  -level 
power;  they  have 
searched,  c  o  n  s  e  - 
qucntly,  for  a  com- 
pact air  compressor 

of  small  weight,  which  will  maintain  the 
normal  power  of  an  engine  at  all  reason- 
a  b  1  e  altitudes. 
The  work  in 
America,  begun 
several  years 
later,  has  here- 
tofore been 
purely  experi- 
mental ;  but 
with  the  recent 
performance  of 
Major  Shroe- 
dcr's  Le  Pcre 
biplane  at  Day- 
ton, Ohio,  the 
"supercharger," 
o  r  auxiliary 
c  o  m  p  r  e  ssor, 
seems  to  have 
come  to  stay. 
The  major 
climbed  to  18,- 


The  Diagram  Shows  the  Course  of  the  Air  from  the 
Compressor  to  the  Carburetor,  and  of  the  Exhaust 
Gases  from  Cylinders  to  the  Rotor  of  ^the  Turbine 


The  Supercharger  is  Here  Installed  on  the  Front  End  of  a 
Cylinder  Liberty  Motor,  the  Turbine  Nozzle  Box  Being 
Large  to  Avoid  Restricting  the  Exhaust  Gases 


remarkable  speed  of 
137  miles  an  hour. 

The  plane  was 
driven  by  a  12- 
cylinder  Liberty 
motor  equipped 
with  a  Moss  super- 
charger. The  Moss, 
like  the  Sherbondy 
apparatus,  is  an 
American  adapta- 
tion of  a  French 
invention,  which  it 
closely  resembles  in 
general  operation. 
The  red-hot  ex- 
haust gases  from  all 
cylinders  arc  piped  through  special  mani- 
folds to  the  nozzle  box  of  a  small  turbine, 

which  is  deli- 
cately balanced 
to  allow  a  maxi- 
mum speed  of 
31.050  r.p.m., 
and  is  ma(le  of 
a  special  alloy 
t  o  withstand 
the  terrific 
heat.  A  small, 
automatic  con- 
trol mechanism 
adjusts  the  tur- 
bine speed  as 
t  h  e  airplane 
changes  alti- 
tude. Mounted 
on  the  s  a  m  e 
s  haft  as  the 
turbine,  but 
separated  from 
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it  by  a  cooling  air  or  water  space,  revolves 
ihe  centrifugal  air  compressor.  From  the 
compressor  an  air-tight  induction  pipe 
leads  the  air,  now  at  approximately  15-lb. 
pressure,  to  the  carburetor  or  carburetors. 
The  whole  apparatus  is  cleverly  fitted  into 
the  smallest  possible  compass,  permitting 
its  installation  at  the  front  of  the  engine, 
just  behind  the  propeller. 

Such,  in  a  general  way,  is  the  operation 
of  the  Rateau  (French),  Moss,  and  Sher- 
bondy  superchargers.     Consuming  only 


five  to  ten  per  cent  of  the  engine's  deliv- 
ered horsepower,  the  supercharger  adds 
40  per  cent  at  15,000  ft.  and  50  per  cent 
at  20,000  ft.  The  gain  in  power  is  thus 
seen  to  be  tremendous,  easily  compensat- 
ing for  increased  weight  (between  200  and 
300  lb.)  and  complications  of  design  and 
operation.  Equipped  with  a  supercharger, 
the  fast  plane  of  ton^orrow  will  shoot 
along,  four  miles  above  the  earth,  at  200 
miles  an  hour.  Airplanes  will  travel  faster 
at  high  altitudes,  not  slower,  as  at  present. 


HANDLESS  TYPIST  EMPLOYS 
SIMPLE  CONTRIVANCE 

Though  both  of  her  hands  are  missing, 
a  young  woman  of  St.  Louis  oper- 
ates a  typewriter  with  considerable  speed 


Handlcss  Girt  Operating  Typewriter  with  Cushioned 
Stick  Attached  to  Artificial  Hand:  The 
Device  is  Shown  in  the  Insert 

and  dexterity.  Following  an  accident 
four  years  ago,  the  victim's  right  arm  was 
amputated  just  below  the  shoulder,  while 
the  left  was  taken  off  midway  between 
the  elbow  and  wrist.  Since  then  she  has 
worn  papier-mache  arms  and  hands.  The 
contrivance  used  for  manijjulating  a 
typewriter  is  a  round  stick  of  wood, 
slightly  over  seven  inches  long,  to  which 
is  attached  a  brass  ring  near  one  end 
and  a  rubber  tip  at  the  other.  One  of 
the  fingers  of  the  artificial  left  hand  is 
passed  through  the  ring  when  the  device 
is  employed,  and  the  handless  typist 
strikes  the  keys  with  the  cushioned  end. 


UNLIMITED  STREET-CAR  RIDES 
FOR  ONE  DOLLAR  A  WEEK 

A  remarkable  exi)erimcnt  in  flat-rate 
street-car  service  is  being  tried  in  the  city 
of  Kacine,  Wis.,  having  gone  into  opera- 
tion on  August  18.  The  system  is  the 
simplest  possible.  For  one  dollar  the 
passenger  buys  a  pass,  good  for  one  week, 


which  gives  him,  and  other  members  of 
his  family,  the  privilege  orf  inilimited  rid- 
ing. Conductors  do  not  punch  the  cards, 
nor  ask  identification  of  the  holder,  and 
of  course  no  transfers  are  needed.  The 
week's  cards  expire  at  midnight  on  Sun- 
day, each  issue  being  distinguished  by  a 
different  color.  Obviously,  the  company 
hopes  to  raise  the  average  transportation 
expenditure  of  its  patrons  by  this  bold 
means.  Other  public  utilities  with  pro- 
nounced views  on  the  unlimited-service 
question  will  watch  the  working  of  the 
plan  with  extreme  interest. 


CONCRETE-ROAD  CONSTRUCTION 

FACILITATED  BY  HUGE  ROLLER 
• 

Apropos  of  the  stress  now  laid  on  road 
construction  as  a  factor  in  national 
prosperity,  it  is  interesting  to  note  the 
invention  and  use  of  a  gigantic  steel  rol- 
ler, weighing  a  ton  alone,  which  extends 
from  one  side  of  the  roadway  to  the 
other.  Following  close  upon  the  mixer, 
the  mass  of  steel  is  moved  by  two  or 
three  men  back  and  forth  over  each  25- 
ft.  section.  Due  to  the  weight  and  con- 
cave profile  of  the  roller,  this  operation, 
repeated  three  or  four  times,  is  sufficient 


Rolled  Back  and  Forth  over  the  Newly  Laid  Con. 
Crete  Roadway,  This  Huge  Steel  Roller  Gives  It  Just 
the  Desired  Consistency  and  Convexity  of  Surface 

to  compress  a  5-in.  roadbed  to  the  prop- 
er consistency,  giving  it  at  the  same  time 
exactly  the  desired  convexity  of  surface. 
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STEAMER  SLIDES  INTO  WATER  READY  FOR  VOYAGE 


A  New  Chapter  was  Writ- 
ten in  the  History  of  Ship- 
building Recently  When 
the  SteaiiJef'Lake  Fugard" 
was  Launched  at  BtHfTalo, 
New  York,  Fully  Equipped 
(or  a  Voyage,  with  engines 
Installed,  and  Steam  in  the 
Boilers.  The  Vessel  is 
Shown  Here  on  Its  Ways 

^  .  y 


Striking  the  Water  at  the  Dangerous  Angle  of  70  Degrees 
with  a  Mighty  Splash  after  a  Drop  of  23  Feet  from  the 
Ways,  the  Ship  Already  had  Righted  Itself  Somewhat 
by  the  Rebound  of  Water  When  This  Picture  was  Taken. 
Ordinarily,  an  Inclination  of  60  Degrees  Is  Disastrous 


Ready  to  Sail: The  "Lake 
Fugard"  is  Pictured  as  It 
Appeared  Just  after  the 
Extraordinary  Launch- 
ing, Resting  in  the  Slip 
into  Which  It  Plunged 
When  Released  from  the 
Ways.  At  the  Left  can 
be  Seen  the  Scaffolding 
Used  by  the  Builders  of 
the  Craft 
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GLASS -WALLED  THEATER  ON  BUILDING  ROOF 


At    Night    the   New   Glass  Theater. 
BuildinK.  Makes  Quite   a  Spectacle 
Going  and   Its  Transparent  Walts 

A  theater  with  walls  of 
plass,  seating  a  thousand 
.spectators  seven  stories 
above  the  p  a  v  e  rn  e  n  t  , 
is  Cincinnati's  latest  offer- 
ing to  entertainment.  Wire- 
glass  pancl-s.  set  in  huge 
steel  frames,  comj)osc  not 
only  the  "^ides  but  most  of 
the  roof  of  the  curious  struc- 
ture, which  will  cost  about 
$30,000.  The  scvcn-story 
building  on  which  the  new 
rests  is  itself  a  theater,  and 


With  the  Big  GtaiB  Panes 

Swung  Open,  the  House  Is  as 
Cool  as  Outdoors 


auditorium 
during  fair 


ter  building 
persons. 


Away  Up  on  the  Roof  of  a  Seven-Story 
from  the  Street,  with  AH  Its  Lights 
Glowing  with  the  Radiance  Within 

summer  weather  its  roof  has 
been  used  without  covering 
for  such  entertainment  as 
suited  the  location.  Now  it 
will  be  possible  to  enjoy  the 
outdoor  eflfect  the  whole 
year.  When  it  is  hot.  ihc 
big  glass  panels  may  be 
swung  outward,  and  even  the 
roof  thrown  open  to  admit 
the  breezes.  With  this  new 
roof  garden,  the  whole  thca- 
will  seat  a  total  of  3)100 


PASSENGER  TRAIN  CROSSES  UNSTABLE  TRESTLE 


on 


ern 


Passengers 
Canada  spent 


a  railroad  train  in  west- 
a  few  anxious  minutes 


recently  when  the  coaches  passed  slowly 
over  a  long  wooden  trestle,  which  sank 
alarmingly  and  threat- 
ened to  crumble.  The 
structure  was  150  ft.  high 
and  500  ft.  long.  It  had 
been  buried  in  an 
bankment  to  give  it 
bility.  but 
thrilling 
occurred, 
onlv  ihe 


em- 
sta- 
the 
e  n  t 


Passenger  Train  Crossing  a  Sinking  Trestle  :  Anxious  Travelers  can  be 
Seen   Looking  from  the  Windows  of  the  Coaches  as  They  are  Pushed 
Slowly   across   the    Unstable  Structure.     Had   the  Trestle   Given  Way 
Completely  the  Coaches  Would  have  Plunged  Downward  160  Feet 


when 
i  n  c  i  (I 
earth  covered 
bottom  halves 
of  the  supporting  tim- 
bers, which  rested  on 
soft  ground.  At  one 
point  the  surface  of  the 
bridge  was  depressed  2 
ft.  i)y  the  heavy  cars. 
The  train  was  pushed 
over  the  trestle,  it  being 
thought  inadvisable  to 
run  the  ponderous  loco- 
motive across. 
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PROPOSE  AUSTRALIAN  STONE 

AS  DIAMOND  SUBSTITUTE 

Diamonds  arc  rivaled  in  brilliance  by 
white  zircons  found  in  great  abundance 
in  Australia  and  else- 
where 'and  proposed  re- 
cently by  a  French 
jeweler  as  cheap  but  sat- 
isfactory' substitutes  for 
the  more  precious  stones 
which  they  so  closely  re- 
semble. This  is  consid- 
ered timely  because  of 
the  growing  cost  and 
scarcity  of  genuine  dia- 
monds. Carefully  cut, 
the  sparkling  crystals  de- 
ceive even  experts,  who 
are  forced  to  examine 
them  closely  before  de- 
tecting their  true  char- 


By  Using  the  Telephone  Transmitter  of  the  Automo- 
bile  Radio  Set  as  a  Telegraphic  Sender.  Ranges  Up 
to  40  Miles  Are  Possible  with  the  Portable  Antenna 


acter.  Another  beautiful  zircon  is  known 
as  the  Australian  hyacinth.  It  is  a  blood- 
red  stone,  resembling  the  ruby.  Several 
years  ago  these  stones  sold  at  the  mines 
in  Australia  for  as  low  as  $14  a  carat. 
One  reason  given  for  the  advance  in  the 
price  of  diamonds  is  that  a  large  quantity 
of  the  stones  have  been  hoarded  by  a 
syndicate  of  German  bankers  who  are 
holding  them  to  obtain  a  larger  profit  by 
their  sale.  The  seizure  of  these  diamonds 
is  urged  by  jewelers  in  other  countries. 


CFive  automobile  speeders  were  recently 
sentenced  by  a  Chicago  judge  to  a  trip 
through  the  morgue  and  the  county  hos- 
pital, to  gaze  upon  the  victims  of  other 
speeders  and  report  their  impressions  to 
the  court  later.  This,  the  judge  declares, 
is  to  be  a  regular  procedure  in  the 
speeders'  court  hereafter.  Effects  upon 
the  first  offenders  so  punished  appeared 
satisfactory. 


RADIO  SETS  FOR  AUTOMOBILES 
PROMISE  OF  NEAR  FUTURE 

It  is  becoming  quite  apparent  that  prac- 
tical and  useful  radio  equipment  for  auto- 


All  the  Radio  Equipment  is  Carried,  without  Crowd- 
ing, in  Odd  Corners  of  the  Automobile,  the  Antenna 
Masts  and  Wires  being  Folded  under  the  Runntng 
Board  When  Not  in  Use 

mobiles  is  not  f;ir  away.  I'ixpcrimpnters 
Iiave  been  working  with  the  problem  lor 
years,  with  some  measure  of  success,  but 
generally  embarrassed  by  the  awkward- 
ness of  the  necessary  antenna.  In  a  set 
of  recent  design,  which  talks  15  to  20 
miles  and  telegraphs  40,  the  antenna 
masts,  like  miniature  telephone  poles,  are 
carried  on  hooks  under  the  running  board, 
and  only  installed,  at  front  and  rear  of 
the  car,  when  emergency  demands  their 
use.  The  talking  equipment,  of  the  latest 
vacuum-tube  type,  has  been  reduced  to  a 
practical  degree  of  compactness. 


MAKE  INSULATING  MATERIAL 

FROM  FIBROUS  SEAWEED 

An  almost  inexhaustible  supply  of 
fibrous  material,  suitable  for  the  manufac- 
ture of  steam-pipe  and  refrigerating-plant 
insulation,  exists  in  the  matted  seaweed 
which  grows  on  the  bottom  of  the  ocean 
near  the  southern  shore  of  Australia. 
Several  companies  have  been  formed  for 
transforming  the  vegetation  into  market- 
able products.  There  are  4.5(X),0O0  tons, 
dry  weight,  of  the  weeds  available,  it  is  es- 
timated, and  as  the  beds  are  covered  by 
only  a  few  feet  of  water,  the  gathering  of 
the  plants  is  an  easy  task. 
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FRENCH  FLIER  GLIDES  UNDER 
FAMOUS  iPARISIAN  ARCH 

A  French  airman,  Lieutenant  Godefroy, 
recently  performed  the  feat  of  flying 
through  the  famous  Arc  de  Triomphe  in 


French  Airplane  being  Piloted  by  Lieutenant  Godefroy 
through  the  Great  Triumphal  Arch  of  Paris 

Paris,  after  practicing  with  a  wooden 
frame  of  the  same  size.  The  plane's  wing 
spread  was  24  ft.,  a  little  more  than  half 
the  width  of  the  arch  opening,  which  is 
69  ft.  in  length.  The  flier  stopped  his 
engine,  glided  through,  and  then  con- 
tinued his  flight. 


POWERFUL  ELECTRIC  CURRENT 

FAILS  TO  KILL  LINEMAN 

Apparently  dead  for  half  an  hour  after 
his  body  had  served  as  a  conductor  for  a 
7,000-volt  current  of  electricity,  a  line- 
man in  an  eastern  city  recovered  from 
the  shock,  climbed  down  from  the  pole 
on  which  he  had  been  stricken,  and  re- 
sumed his  work  without  medical  atten- 
tion. When  the  accident  occurred,  he 
was  strapped  near  the  top  of  the  pole, 
splicing  wires.  .After  the  current  had 
been  switched  off,  several  men,  using  lad- 
ders, attempte<l  to  remove  the  seemingly 
lifeless  body  from  the  pole,  but  were  un- 
successful. Suddenly  the  rigid  muscles 
of  the  supposed  corjjse  relaxed,  and  the 
lineman  surprised  the  curious  crowd 
which  had  assembled  by  extricating  him- 
self from  the  strap  and  descending. 


•TA  novel  arc  carbon  of  French  inven- 
tion consists  of  a  solid  rod  inside  a  hollow 
cylinder,  the  space  between  being  filled, 
if  desired,  with  light-coloring  substance. 
The  arc  formed  at  the  end  is  rotated  by 
a  magnetic  coil. 


ODD  ELECTRIC  LAMP  GIVES 

NONACTINIC  RAYS 

An  electrical  lamp  has  been  developed 
in  Europe  which  virtually  consists  of  a 
metallic  arc  inside  of  a  sealed  bulb  con- 
taining attenuated  helium  and  neon  gase^. 
The  wire  anode  terminates  so  closely  to 
the  edge  of  the  hemispherical  iron  cathode 
that  the  current  discharges  across  the  gap 
spontaneously.  The  rays  have  an  orange 
hue  and  are  only  slightly  actinic,  making 
the  lamp  useful  in  photographic  dark 
rooms.  It  is  also  recommended  for  us€ 
in  mines,  and  other  places  where  inflam- 
mable gase.s  may  be  present,  because 
breaking  of  the  bulb  instantly  extin- 
guishes the  light. 


RESCUING  OUTFITS  PLACED 
ON  SHORES  OF  LAGOONS 

Along  the  shores  of  lagoons  in  a  pub- 
lic park  at  Toronto,  Canada,  have  been 
placed  at  regular  intervals  complete  out- 
fits for  saving  drowning  persons  or  re- 
covering the  bodies  of  those  who  perish 
in  the  water.  The  outfits  are  hung  on 
posts  which  bear  signs  calling  attention 
to  the  contrivances,  and  giving  instruc- 
tions for  their  use.  Each  outfit  includes 
a  life  huiiy;  a  16-ft.  wooden  pole,  to  the 
end  of  which  are  fastened  three  barbs, 
intended  to  be  use<l  in  recovering  bodies: 
a  l)ottoni  ilrag.  consisting  of  an  iron  bar 
to  which  are  fastened  numer  ^  o  U  S 
tishliooks  and  two  ropes,  and  a  lad- 
der. V  ft.  long,  equipped  with 
hooks  at  one  end  so  that  it  may  be 
hung  over  the  edge  of  a  pier  when 

neces>arv  to  effect  a      ^ rescue. 


One  of  the  Complete 
Lifc-Saving  Outfiii 
Which  Dot  the  Shores 
of  Lagoons  in  a  Public 
Park  at  Toroato. 
Canada.  Signs  on  the 
Posts  Bear  Instructions 
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CAMP -BORN  TANK  PINES  FOR  LUSTY  FARE 


WANTED— Houses  to  wreck.  If  you  want 
a  house  torn  down  free,  apply  to  "KRMEN- 
TRUDE  THE  TANK,"  Pioneer  Square. 

THE  above  advertisement  appeared  re- 
cently in  the  Seattle  newspapers.  For 
life  had  become  rather  dull  to  "Ermen- 
trude"  after  her  exciting 
•'Treat  'Era  Rough"  days 
in  the  Argonne  and  on 
the  M  e  u  s  e.  "Ermen- 
Irude"  sounds  like  the 
name  of  a  perfectly  par- 
lor-broken young  lady, 
but  in  this  case  it  is  a 
misnomer,  for  the  young- 
ster craves  action  and 
plenty  of  it. 

Contractors  erecting  a 
new  building  in  the 
down-town  section  of  the 
city  were  confronted  by 
the  task  of  breaking  up  a 
concrete  wall  16  ft.  high, 


climbed  a  slight  incline  which  separated 
her  from  the  wall  and,  with  a  roar,  but- 
ted the  solid  concrete.  The  wall  shook 
slightly  but  did  not  succumb,  although 
the  doughty  little  hard-hitting  tank  made 
a  scar  three  inches  deep.  "Ermentrude" 


I 


IT. 


The  Action  has  Started,  and  the 
Tank  has  Already  Bumped  Her 
Nose  Once  against  the  Ift-Inch 
Thickness  of  Concrete 

backed  away.  A  crowd  of 
curious  i)ersons  gathered 
and  began  to  wager 
money  on  the  contest. 
Again  and  again  the  tank 
assa'lcd  the  wall.  At 
twenty  minutes  past  one, 
less  than  half  an  hour 
after  "Ermentrude"  ap- 


"Ermentrude  the  Tank"  Appears 
on  the  Scene,  Ready  and  Eager 
to  Charge  the  Concrete  Wall 
and  "Treat  It  Rough" 

83  ft.  long,  and  18  in.  in 
thickness.    The  wall  was 
estimated    to  weigh 
around   250,000  pounds. 
A  fleet  of  heavy  motor 
trucks  had  failed  to  pull 
the  wall  over.  Breaking 
it  up  with  hammer  and 
drill   would    have  been 
very  costly.    Finally  the 
contractors  hit  upon  the 
plan  of  giving  "Ermentrude"  a  f^ing  at  it. 
^ne  appeared  upon  the  scene  at  noon 
ami  waddled  into  the  excavation  in  charge 
of  a  crew  of  war  veterans.    Slowly  she 


,,'.1!  • 


The  Wall  has  Surrendered,  and  Lies  Broken  before  Its  Conqueror,  Which 
Is  None  the  Worse  for  the  Encounter  or  for  the 
Shower  of  Concrete  "Shrapnel" 

peared  upon  the  scene,  she  brought  it 
down  with  a  crash,  indiflferently  shaking 
off  the  half-ton  chips  of  concrete  that 
dropped  upon  her  shoulders. 
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"Ermentrude"  mounted  her  vanquished 
foe,  cast  a  calm,  victorious  look  about 
her,  and,  pointing  her  nose  about,  waddled 
out  to  the  street  amid  the  cheers  of  a  mob 
of  onlookers,  and  went  away  in  search  of 
more  worthy  prey. 


MACHINE  LOADER  HANDLES  HAY 

IN  BUNDLES  OR  LOOSE 

A  new  loading  machine,  devised  by  a 
Minnesota  inventor,  handles  hay  and  sim- 
ilar materials  either  loose  or  in  bundles, 
with  equal  facility.  A  revolving  drum 
with  spikes  like  pitchfork  tines,  cooperat- 
ing with  a  series  of  rake  teeth,  picks  up 
the  hay  and  throws  it  onto  an  inclined 
conveyor.  Thus  elevated  to  a  deck  or 
platform,  it  is  transferred  to  another  con- 
veyor, at  right  angles  to  the  first,  which 
lifts  it  to  the  barn  loft  or  into  the  body 
of  a  vehicle.  Transverse  slats  on  the 
inner  side  of  the  conveyor  catch  any  loose 
grain  that  may  escape  from  the  bundles 
while  they  are  being  picked  up  or  ele- 
vated, and  return  it  to  the  deck. 


ELECTRIC  ARC  CUTS  ROCK 

FOR  TUNNELING  WORK 

Use  of  the  electric  arc  for  cutting  rock 
in  tunneling  operations  proved  quite  suc- 
cessful in  recent  experiments  in  Cali- 
fornia. The  rock  is  chipped  off  by  its 
own  expansion,  and  requires  an  arc  thai 
is  thrown  forward  from  its  electrodes 
like  a  flame.  For  this  reason  a  three- 
phase  current  was  used,  creating  a  mag- 
netic field  that  forced  the  arc  forward. 
The  electrodes  were  two-inch  carbons, 
which  could  be  contacted  or  separated 
two  inches.  With  current  of  450  amperes 
per  phase  at  40  volts,  the  rock  was  re- 
moved at  the  api)roximate  rate  of  one 
pound  a  minute,  and  the  cost  figured  out 
at  about  one-half  cent  a  pound. 


SHIFTING  ASPHALT  IN  LAKE 

BENDS  BORING  TOOLS 

Attempts  to  sound  the  great  asphalt 
lake  on  the  Island  of  Trinidad  are  im- 
peded by  the  almost  imperceptil)le  but  ir- 
resistible shifting  of  the 
mass    in    the  enormous 
reservoir,     the  boring 
tools    being  bent 
and     their  progress 
through     the  semisolid 
materia!  halted.  Recent- 
ly a  new  low  level  of  150 
ft.  was  reached,  but  the 
bottom   was  not  found. 
In  six  weeks  the  record 
hole  shifted  25  ft.  on  the 
surface,  and  it  was  dis- 
covered that  the  move- 
ment   extended    1(X)  ft. 
downward.     There  was 
a    slight  counter-move- 
ment between  25  and  50 
ft.    below    the  surface. 
Bearing    was    done  by 
driving  a  small  pipe  into 
the  lake  to  the  desired  depth,  withdraw- 
ing it  with  its  core  of  asphalt,  and  then 
driving  a  2-inch  ])\pc  in  the  same  direc- 
tion at  the  same  location.    A  jet  of  water 
was  used  to  remove  material  forced  into 
ihe  larger  pipe. 


The  Revolving  ^  -.lh:  Drum  at  the  Bottom 
can  be  Seen  Here,  as  the  H.iy  Loader,  in  the 
Lower  Picture.  Prepares  to  Move  Up  on  the  Hay. 
stack.  How  the  Hay,  Loose  or  in  Bundles. 
Travels  lip  the  Conveyor  to  the  Platform  is 
Clearly  Seen  in  the  Upper  View 


I  W  hen  the  Pacific  fleet  was  150  miles 
southwest  of  San  Diego,  Calif.,  a  short 
time  ago,  a  party  of  newspaper  men  were 
taken  out  by  Capt.  Lowell  U.  Smith  in 
a  De  Haviland  plane,  and  secured  photo- 
graphs of  it.  These  the  flier  later  took 
to  San  Francisco,  between  9:22  a.  m.  and 
5:45  in  the  afternoon. 
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DRESSING  CONTEST  FORMS  PART  OF  HOSPITAL  SPORT  PROGRAM 
TN  the  Ktemt  hoapitalt  maintained  by  the  United  States  government  for  the  reconstruction  of  its  wounded 
defenders  every  effort  is  made  to  encourage  a  healthy,  cheerful  morale,  free  from  discouragement  and  gloom. 
For  this  purpose  fresh  air,  sunshine,  and  competitive  exercises  have  been  found  more  beneficial  than  whole 
carloads  of  pills.  Thus  the  illustration  portrays  one  of  the  most  hotly  contested  events  in  a  recent  field  day. 
or  athletic  carnival,  staged  by  the  crippled  veterans.  Three  contestants,  each  handicapped  by  the  loss  of  a 
hand,  are  racing  to  see  who  can  most  quickly  dress  himself.  That  the  performance  is  locally  considered  an 
interesting  event  is  indicated  by  the  large  number  of  spectators,  who  watch  the  competition  with  close 
attention,  while  the  referee  gives  the  affair  all  the  formality  of  a  wrestling  match  for  a  championship. 
The  contestants  usually  develop  a  surprising  dexterity  in  a  short  time. 


EAGLE  BOATS  ON  THEIR  WAY  TO  ARCHANGEL,  RUSSIA 


A  short  time  ago  "Eagle"  boat  "No.  2" 
started  for  Archangel,  Russia,  by  way  of 
Plymouth,  England,  where  it  was  to  pick 
up  others  of  its  class  for  an  anti-Bol- 
shevik campaign.  As  a  naval  unit,  the 
I'agle  type  is  still  almost  wholly  un- 
familiar to  the  public.  It  bears 
considerable  resemblance  to 
destroyer  on  a  diminished 
scale,  and  is  built  entirely  of 
sheet  steel.  Though  over 
200  ft.  long  and  25  ft.  of 
beam,  these  boats  wert- 
fabricated,  a  dozen  at  a 
time,  like  automobiles,  in 
an  inclosed 
1 1  a  n  t    at  >< 


Mich.,  the  remarkable  story  of  which  was 
told  in  Popular  .Mechanics  last  September. 

([Distribution  oj 
Great  Britain's  gen- 
eral-service medal, 
which  goes  to  all  who 
particijiatcd  in  I  he 
war,  women  as  well 
as  men,  will  require 
25{)    miles    of  ribbon. 
This  vast  length  is  to 
)c  cut  into  8,00n.(XJ0  two- 
inch  strips.     The  color 
scheme  is  gold,  with  blue 
and  white -striped  edges. 


etroit, 


Boat  "No.  8"  on  Its  Way  to  Archangel,  Russia,  via  Plymouth,  England:  This  Is  One  of  the  Best 
Photographs  Yet  Taken  of  the  New  Type  of  Naval  Unit,  Which  Is  Over  800  Feet  Long, 
Made  of  Sheet  Steel,  and  Built,  •  Dozca  at  a  Time,  in  a  Detroit  Factory 
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PORTABLE  GRINDER  DOES  WORK 
OF  LARGE  FIXED  MACHINE 


A  portable  grindinf;  niachitic,  small  be- 
cause  of  its  compact  construction  but 


Compact,  Portable  Grinding  Machine  for  Tool-Room 
and  Machine. Shop  Use:  The  Spindle  I«  Hollow  to 
Take  the  Shaft  of  the  Internal  Grinder  at  the  Right 


able  to  take  care  of  all  the  work  of  tool 
room  or  machine  shop,  is  now  offered  by 
a  Wisconsin  manufacturer.    The  electric 


driving  motor,  of  ^  to  hp.,  is  immedi- 
ately above  the  spindle  and  out  of  the  op- 
erator's way.  The  grinding  wheels  are 
interchangeable,  and  for  interior  grinding 
an  adjustable  shaft  is  fitted  into  the  fer- 
rule of  the  spindle,  which  has  a  "Vie-in. 
opening.  In  use  the  grinding  wheel  i> 
moved  over  the  work,  instead  of  the  usual 
reverse  process. 

GOVERNMENT  BUILDS  EASTERN 
TERMINAL  FOR  AERIAL  MAIL 

The  usual  difficulties  were  encountered 
in  finding  a  suitable  location  for  the 
eastern  terminal  of  the  aerial  mail.  Some 
fields  were  rejected  because  too  small, 
others  because  poorly  located.  The  site 
finally  acquired  was  not  in  New  V'ork, 
as  might  have  been  expected,  but  in  the 
northern  part  of  Newark,  N.  J.  Even 
here,  however,  weeks  had  to  be  spent  in 
dynamiting  stumps,  grading  and  level- 
ing, before  the  surface  could  be  used. 
While  this  work  was  going  on,  plane  and 
hangar  parts  were  collected  on  the  {ground. 
Airplane  mail  received  at  the  held  is 
rushed  by  automobile  to  New  York  City, 
nine  miles  away. 


The  Boxes  of  Airplane  Parts.  Engines,  and  Other  Paraphernalia  Were  on  the  Field  Almott  Before  It  waa 

Cleared,  and  in  the  Background  may  be  Seen  the  Felled  Trees  and  Blown-Up 
Slumps  of  the  Clearing,  Ready  for  Removal 


Steel  Roof  Trutaes.  and  Other  Hangar  Parts.  Are  Ready  for  Ataerabllng.  Work  That  can  be  Done  Whlk 

the  Final  Stumpage  and  Brush  are  Cleared  from  the  New  Eastern  Terminal 
Landing  Field  for  the  Aerial  Mail  Service 
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TUG  SUNK  NINE  YEARS  AGO  SALVAGED  BY  LIGHTER 


Funnel  of  the  LonE-SiibmerKec! 
Boat  as  It  Appeared  When  EmcrK 
ing  from  the  Waters  of  Mud  Lake 


Resurrecting  the  Steam  Tug  "General":  Powerful  Steel  Cranes  on 
a  Huge   Lighter  were  Employed.    The   Illustration  Depict*  the 
Hull  as  It  Looked  Just  after  It  Rose  from  the  Water.    It  was 
Pumped  Out,  Patched,  and  is  being  Repaired 


The  Boiler. 
Detached  from 
the  Sunken  Hull 
oC  the  Tug,  was 
Brought  to  the 
Surface  First,  Re- 
ducing the  Ves- 
sel's Weight 

Buried  in 
silt  at  the 
1>  o  t  t  o  m  of 
Mud  Lake, 
near  Detour. 
-M  i  c  h..  for 
nearly  nine 
years,  the 
steam  tug 
"•leneral"  was 
salvaged  recently,  and  soon  will  |je  in 
service  again.  The  boat  sank  in  55  ft.  of 
water  in  191(».  after  a  collision  with  a 
steamer,  and  settled  on  its  side  until  the 
port  rail  was  level  with  the  bottom  of  the 
lake.  .\  large  lighter,  cquijiped  with  two 
steel  cranes,  was  moored  over  the  sub- 
merged craft.  It  was  a  comparatively 
easy  matter  to  recover  the  boiler,  which 
was  raised  by  one  of  the  cranes  after  it 
had  been  disconnected  from  the  hull. 
Salvaging  the  hull  was  more  difficult. 
Three  holes  were  <lug  in  the  mud  on  each 
side  of  the  wreck,  and  into  these  were 
directed  streams  of  water  under  high 
pre-^Hiire.  By  this  means  tunnels  were 
bore<l  under  the  ship.  Steel  cables  were 
passed  through  the  tunnels,  and  formed 
into  slings,  which  were  attached  to  the 
cranes.  \Vhen  the  tug  was  within  12  ft. 
r»f  the  surface,  the  lighter  and  its  burden 


This  Picture 
Shows  the  Steel 
Cable  Slings 
Which  were  Used 
to  Lift  the  Long- 
Submerged  Wreck 
from  Its  Muddy 
Resting  Place 

were  towed 
five  miles  out 
in  the  lake  to 
clearer  water, 
where  the 
l)oat  was  fur- 
ther elevated, 
pumped  out, 
patched,  a  n  d 
floated.  T  h  c 
a  harbor,  and 


vessel  was  then  taken  to 
the  work  of  repairing  it  was  begun. 


FARM  IMPLEMENTS  DAMAGED 
BY  LACK  OF  SHELTER 

Damage  done  to  farm  machinery 
through  exposure  amounts  to  ;f  1,(M)U,(KI(I 
annually,  according  to  an  estimate  made 
by  exj)erts  at  the  .Agricultural  College  of 
the  University  of  Wisconsin.  It  is  pointed 
out  that  most  farm  implements  are  not 
used  more  than  three  or  four  weeks  out 
of  the  year,  and  that  in  many  instances 
they  are  allowed  to  stand  without  shelter 
during  the  remainder  of  the  12  months. 
Figures  have  been  compiled  to  show  that 
a  shed  costing  $400  will  pay  interest  on 
the  investment  at  the  rate  of  22  per  cent 
when  housing  $1.(XM)  worth  of  equipment. 
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CANOEISTS  SHOULD  KNOW  HOW  TO  RIGHT  A  SPILL 


Jr 


When  a  Canoe,  Capsized 
in  Deep  Water,  has  b«rn 
RiKhted.  It  is  Naturally 
Waterlogged.  It  can  be 
Emptied  Dy  Lifting  the 
Near  Side  aa  High  at 
Poisible.  and  Then  Sud 
denly  and  Quickly  Bear- 
ing Down  upon  It 


4> 


Th:s  Throws  Some  of  the 
Water  Out  over  the 
Can  jeist.  Who  Is  Already 
Wet  and  docs  Not  MmiJ 
More  Drenching.  The 
Operation  mu*i  be  Re- 
peated a  Number  of 
'Omes.  But  in  the  End  It 
will  Eliniinatc  Most  of 
the  Water 


The  Next  Step  Is  to 
Climb  into  the  Skittish 
Craft.  This  Should  Al- 
ways be  Done  over  the 
End.  and  Never  over  the 
Side,  as  the  Latter  Way 
will  Surely  Cause  An- 
other Spill,  and  the 
Canoeist  ir.ay  be  Caught 
Underneath 


r 


•  CO 


C'-rtferinR  the  Wei|:ht  I^. 
<  1  C<."Ui«ic,  t'le  Sccrc;  ••f 
Cnnoe  S.ifcly.  and  Wl:i  n 
Th.it  1.S  KcrnenihcrstI  Lvi-i: 
SiiLh  Apparently  RtrkJcss 
SttiMts  .IS  Thill  Sh;jwn  p^^ 
the  Rii'lit  m.iv  be  I'erfu!  me..l 
\\\:\\  .III  Aiv  -leni.  hul  A:c 
N  1  A'  vi'-tI'Ic 
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AS  WELL  AS  THE  WAY  TO  KEEP  FROM  HAVING  ONE 


7^ 


Seats  la 

1  Rtsponfi-  I 


ChanRini; 

the  Acfion  Kt^pon 
bic  for  Many  Canoe 
Accidents.  The  On  y 
ReallySafeWay  to  Du 
It  Is  for  One  Canoe- 
ist to  Pass  beneath 
iheOlher.Thus  Keep- 
ing Perfect  Siiiew;3e 
Ba'ance 


) 


y 


.  1 


A  Canoeist  shouM  Not  Stand  Uji  ; 

but    if   He   Must,   tlic  Only  SUe  \ 

Place  to  Do  It  l4  m  tl:e  Ex.iil  i 

Center  of  the  Canoe  ' 


When  He  Shifts  Hi*  Position,  the  Picuiic 
Tells  the  ^:L■^lcr  Meth-xl  of  Duin«  It  — 
•il^'n};  the  Ccr.'cr   l.int,  with  a  Hand  un 


r 


T'lie  C  >rrc^-:  P  i  l  l!i?t^ 
P-><it)  jh  Is  'iti  One 
K'M'o,  wiih  ihr  H  I'Jy  S  > 
Kal^iiicl  Thif  th- 
Cin'ic  Kf-.'s  ill  Prrfci' 
v.  I'l.hUr  u  :i  •11  .u»  Bvr:i 
Kcrrl.    Iti  Tivi  A"  lu  l-J 
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PORTABLE  OIL  BURNERS  THAW 

COAL  FROZEN  IN  CARS 

\ot  only  is  the  freezing  of  coal  in  rail- 
way cars  a  frequent  occurrence,  but  re- 
moving the  solidified  mass  is  the  hardest 


Keroscne.Burnine  Heaters  Applied 
to  the  Bottoms  ofFreight-Car  Hop- 
pers to  Loosen  Frozen  Coal  So  That 
It  can  be  Unloaded 


kiiul  of  lal)or.  A  portable 
thawing  outfit  can  now  he 
obtained  which  is  i>lace(l  di- 
rectly under  the  car  h«>p- 
JKTS.  It  burns  kerosene  oil. 
contained  in  a  10-gal.  sleel 
lank  etjuipped  with  a  pow- 
erful air  pump.  A  pressure 
gauge,  safety  valve,  and  oil- 
regulating  valves  are  also 
fitted  to  the  tank.  Two 
large  burners  arc  used, 
strongly  constructed  for 
hard  service,  and  consuming  2  to  5  gal. 
of  oil  an  hour.  Connection  with  the  tank 
is  made  by  oil-proof  hose.  The  outfit 
works  rapidly,  and  in  one  instance  thawed 
a  completely  frozen  car  of  pea  coal  in 
less  than  two  hours. 


MOTORWOMEN    OPERATE  CARS 

IN  SOUTHWESTERN  CITY 

Rxperimcnts  with  women  as  street-car 
employes  have  resulted  in  adverse  deci- 
sions in  a  number  of  cities.  An  exception 
is  Albuquerque,  N.  M., 
where  motorwomen  are 
a  common  sight  on  the 
local  transportation  line<. 
One  reason  for  this  lies 
in  the  fact  that  a  large 
part  of  the  population 
consists  of  families  in 
which  some  member  is  a 
sufferer  from  tuberculo- 
sis, brought  to  the  south- 
western city  to  be  bene- 
fited by  the  climate. 
In  many  instances  the 
women  of  these  families 
are  ff>rccd  to  take  the 
part  of  breadwinners  for 
afflicted  relatives. 

The  company  which 
operates  the  street  cars 
has  established  a  school 
in  which  motorwomen 
are  educated  for  their 
positions.  After  a  few 
hours  of  oral  instruction, 
a  student  is  placed  on  a 
car  and  given  charge  of 
a  controlling  lever,  while 
a  teacher  stands  beside 
her  to  correct  her  mis- 
t  a  k  e  s  and  to  guard 
against  accidents.  In 
al)out  10  days  a  beginner 
is  allowed  to  take  entire 
charge  of  a  car.  Khaki  uniforms,  con- 
sisting of  a  short  skirt,  a  loose  blouse, 
and  a  cij).  are  worn  by  the  female  em- 
ployes.   Wages  are  paid  on  a  sliding  scale. 

days  of  service  being  required  to  obtain 
the  maximum  pay. 


Near  View  of  Thawing  Apparatus, 
Showing  the  Oil  Tank  and  Two 
Burners,  with  the  Hobcb  Which 
Connect  Them  :  On  Top  of  the  Tank 
Is  the  Handle  of  the  Air  Pump 


UNDERGROUND  TEMPLE  FORMS  MUSEUM  ENTRANCE 


The  directors  of  a  western  muscmn  arc 
spending  ?40,0(K)  to  provide  a  unique  sub- 
way entrance  to  the  building,  now  al- 
most inaccessible  because  of  its  position 
on  a  sharp  rise  of  ground.  Workmen  are 
tunneling  into  the  |>rccipitous  hillside  be- 
low the  mu'ieum.  while  others  sink  an 
8ri-ft.  elevator  shaft  to  meet  the  tunnel. 
This  improvement  will  in  itself  make  the 
museum  a  curiosity  :  yet.  in  addition,  the 
tunnel  is  to  be  ma(ie  a  picturesque  memo- 
rial to  a  strange  Indian  race,  dominant  in 


many  parts  of  Mexico  at  the  time  of  the 
Spanish  conquest.  The  portal  and  sides 
of  the  arch-roofed  subway  will  be  cov- 
ered with  inscriptions  and  lined  with 
statues  and  pilasters,  all  facsimiles  of 
originals  found  in  the  ancient  temples  of 
the  Mayas.  .Soft  lights  will  shine  on 
fierce  old  Maya  gods  and  tangled  hiero- 
glyphics. More  than  200  ft.  within  the 
hillside,  at  the  end  of  the  horizontal  pas- 
sage, will  open  the  large  room  in  which 
visitors  will  wait  for  the  elevator.  In 
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strange  contrast  to  its  utilitarian  pur- 
pose, the  vault  will  be  fitted  as  an  exact 
replica  of  the  weird,  colorful  Temple  of 
the  Sun  in  Yucatan. 


RIVET-HEAD  CATCHER  INSURES 
"safety  from  flying  METAL 

Cutting  rivets,  either  by  machine  or 
with  chisel  and  hammer,  is  attended  by 
considerable  danger.  The  severed  heads 
are  proi)cllcd  away  from  the  work  with 
sufficient  force  to  cause  painful  injury, 
even  at  some  distance.  A  new  safety  at- 
tachment is  a  sleeve  that  fits  over  the 
shank  of  the  cuttijig  tool,  with  a  hollow 
,Tt  the  end  that  incases  the  rivet  head. 


The  Sleeve   That   Incloses  the  Rivet -Cutting  Tool 
Prevents  the  Severed  Head  from  Flying  Away, 
and  Perhaps  Injuring  a  Workman 

When  the  latter  is  cut  loose,  it  drojts 
safely  and  harmlessly  into  the  pocket 
formed  bv  the  hollow. 


ELECTRIC  HORN'S  CODED  CALLS 
SUMMON  DISTANT  MEN 

To  locatf.  at  the-  lime  he  is  wanted,  any 
particular  indi\idual  in  the  vast  ramifica- 
tioTi  of  a  modern  coal  mine,  is  a  task  of 
some  magnitude.  A  signaling  method 
which  has  lately  come  into  successful  use 


Coding  Switch.  Run  by  Clockwork,  and  Dial  with 
Code  Numbers  Are  in  the  Case  at  the  Left,  Con- 
nected to  the  big  Motor-Driven  Horn  at  the  Right 

employs  an  electric  motor-driven  horn  of 
the  type  in>talled  on  automobiles,  but 
much  larger.  The  motor,  wound  for  the 
voltage  of  the  mine's  power  supply,  is 
connected  to  a  coding  switch  run  by 
clockwork,  and  each  individual  likely  to 
be  wanted  is  assigned  a  code  call.  When 
the  oju'rator  turns  a  dial  to  the  corre- 
sponding number,  the  call  is  sounded  to 
all  parts  of  the  mine,  and  the  wantc<l 
man  responds  at  the  nearest  telephone. 
A  signal  bell  and  pilot  lamp  are  mounted 
with  the  horn,  for  les<-distant  signalint;. 


C  King  Albert  of  Pielgium  has  purchased 
l.'^  seaplanes  of  various  types,  with  which 
he  will  inaugurate  an  experimental  serv- 
ice in  the  Congo, 
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IRON  VATS  DECLARED  LARGEST 
EVER  SHIPPED  BY  RAIL 

A  pair  of  cast-iroti  vats,  each  weighing 
21  tons  and  14  ft.  in  diameter,  were  re- 


Only  One  Railroad  Had  Sufliciert  Bridge  Clearance  to  Pass  These 
Cast-Iron  Tanks,  Which.  Mounted  on  a  Flat  Car  as  Shown. 
Stood   14   Feet  above   Its  Deck 

ci-iiHy  ])ro(lncetl  l)y  a  foundry  at  iJiiffalo, 
X.  Y.,  to  be  used  as  dissolving  tanks  in 
a  chemical  plant  at  Terry villc,  Md.  Of 
several  pos>ilde  routes  to  tlieir  desti- 
nation, only  one  conid  offer  sulTicient 
bridge  clearance  to  pass  the  big  tanks, 
which  were  prop])ed  up  on  edge  on  a 
heavy  tlat  car.  They  are  statetl  to  be  the 
largest  tanks  ever  shipped  by  rail. 


PEACE  TREATY  HAS  INTEREST 

FOR  AMERICAN  INVENTORS 

•American  inventors  would  do  well  to 
familiarize    them>elves    with    Section  7, 

  Part    10,   of  the  Peace 

I' real),  entitled  "Indus- 
trial Property."  Among 
».)ilur  things  this  section 
prttvitlcs  that  patents 
IkKI  by  citizens  of  allied 
countries  at  the  begin- 
ning of  the  war  shall  be 
res[t)red  to  the  original 
owner>  as  from  the  com- 
ing .into  force  of  the 
treaty.  A  grace  of  one 
>e.ir  ;;fter  that  event  will 
be  granted  for  the  pay- 
ment of  dues,  etc.,  on 
l>atcnts  acquired  before 
.\ug.  1,  191-4.  or  which, 
except  for  the  war, 
might  have  been  ac- 
(|nircd  since  that  date. 
Other  i>aragraphs  con- 
sider allied  use  of  Ger- 
man ])atcnts,  failure  to  work  patents  dur- 
ing the  war.  and  -Uj<-  necessarj-  for  the 
prosecution  of  ai)j)lications  pending  since 
the  beginning  of  the  conflict. 


Bis 


NEW  SEAMLESS  METAL  BOAT 
COSTS  LESS  THAN  WOOD 

A  new  method  of  manufacturing  metal 
boats,  which  originated  in  b.ngland  and 
has  been  patented  in  that  country,  in 
America,  and  on  the  continent,  promises 
to  make  possible  the  production  of  small 
craft  at  a  cost  lower  than  that  of  woorlen 
boats  before  the  war.  The  new  boats  are 
seamless,  and  may  be  made  of  any  ot 
the  coated  sheet  steels,  or  other  metals 
suitable  for  marine  work.  For  a  plant 
of  ordinary  size,  the  production  is  calcu- 
lated to  equal  one  boat  per  day  per  man. 
Lifeboats,  flying-boat  hulls,  and  seaplane 
pontoons  are  within  the  scope  of  this 
method  of  construction. 


CRust-proof  metallic  coatings  for  iroti  and 
steel  are  discussed  at  length  in  a  circular 
issued  not  long  ago  by  the  Bureau  of 
Standards,  and  certain  materials  and 
coating  methods  are  recommended  for 
various  ])urposes. 


FREE  HOT  WATER  SUPPLIED 

IN  CANADIAN  PARK 

lloi  drinks  can  be  served  at  picnics  in 
a  recreation  park  at  Toronto,  Canada. 

without  the  trou-  

blesome  operation 
usually  nece^'-ary 
to  ol)tain  b(»iliug 
w  a  t  e  r  in  s  u  c  li 
j>laces.  T  his  is 
made  possible  by 
a  c  o  n  v  e  n  - 
icncc  ])laced  on 
the  grounds  by 
the  city  author- 
ities in  the  form 
of  a  gas  water 
heater,  which  de- 
livers hot  water 
in  any  quantity 
through  a  faucet 
to  all  who  care,  and  have  occasion,  to 
use  it.  Xo  charge  is  made  for  the  serv- 
ice. .A  wooden  shed  houses  the  heater, 
and  a  sign  on  the  buibling  calls  attention 
to  the  fact  that  hot  water  is  free.  .The 
co<t  of  operating  the  device  has  been 
fountl  to  be  small,  but  it  a<lds  greatly  to 
the  plea'iure  of  the  i»ark  visitors. 
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TONS  OF  GUNCOTTON  IN  SPECTACULAR  FIRE 


,  .  T. 


The  Most  Spectacular  as  Well  as  the  Most 
Dangerous  Fire  in  the  City's  History  Almost 
Wholly  Destroyed  a  BIr  Chemical-Manufacturing 
Plant  in  Newark,  New  Jersey,  the  Last  Day  of 
July.  Huge  Containers  Full  of  Guncotton  Ex- 
ploded with  Blast  after  Blast  as  the  Flames  Got 
under  Way.  and  Other  Chemicals  in  Barrels  and 

Vats  Joined  I n 
-  ,   ,  - 


The  Fire.  Which  Started  in  the  Lacquer  Koom.  Consumed  $100,000  Worth 
of  Property  Before  It  was  Checked.  The  Dense  Chemical  Smoke,  RoIUhk 
Up  from  the  Smolderini;  and  Bla/ing  Mass,  Forrred  a  Column  Miles  in 
Length,  and  t;  c  Flames  That  ?h  n  th  roui^h  llic  H^ze  Rcache<.l  Hundreds 

f  Fcfv  u.:      '.. .  .. 


Popular  Mrchanics  features  tvi.'l  appear  in  moving  pictures  issued  by  Paramount  Masa^.ne.  ''-^ 
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TIGHTENERS  FOR  FENCE  WIRES 
BUILT  INTO  CORNER  POST 

A  corner  post  of  heavy  concrete,  with 
wire  tighteners  built  right  into  it,  is  an 
imi)roved  arrangement  for  keeping  long 


Each  Fence  Wire  Goes  throuKh  the  Concrete  Corner 
Post  and  is  Wound  on  a  Little  Drum,  Which 
is  Tightened  with  a  Crank 

*vire  fences  tuned  up  and  preventing  sag- 
ging. I\ach  wire  goes  through  a  hole  in 
the  post  and  terminates  in  a  little  drum 
with  a  ratchet,  by  tncans  of  which  the 
farmer  can  tighten  them  up  with  a  crank 
in  a  hurrv. 


FISH-CLEANING  FAUCETS  HELD 
OUT  OF  WAY  WHEN  NOT  IN  USE 

In  the  crowded  plant  of  a  great  sea- 
food company  has  been  installed  a  simple 
fish- washing  arrangement  which  effects 
a  remarkable  saving  in  t1oor  space.  Con- 
sisting of  a  rectangular  frame  of  water 
jiiping  to  which  are  attached  eight  fau- 
cets with  as  many  short  lengths  of  hose, 
the  apparatus  is  held  close  to  the  ceiling 


when  not  in  use.  But  when  a  boat  de- 
livers a  cargo  of  fish,  the  frame  is  low- 
ered to  operating  position,  so  that  each 
of  the  eight  workmen  has  his  own  faucet. 
They  are  thus  able  to  wash  the  blood 
from  the  fish  as  fast  as  they  come  from 
the  cleaners  who  have  slit  them  open  and 
removed  the  entrails. 


SOLDIERS  ENTITLED  TO  PAY 

FOR  ARMY  INVENTIONS 

Soldiers  who  invent  devices  for  the 
betterment  of  the  military  service  should 
receive  the  pecuniary  benefits  which 
accrue  through  the  adoption  of  their  in- 
ventions. This  was  announced  recently 
when  it  was  disclosed  by  the  War  Depart- 
ment that  contractors,  in  some  cases,  have 
patented  the  ideas  of  army  men  in  their 
own  names,  incorporated  them  in  sup])lics 
sold  to  the  government,  and  cfdlected 
royalties  that  legally  belonged  to  the 
originators.  Soldiers  who'C  inventions 
have  been  appropriated  in  this  manner 
are  advised  by  the  department  to  file  suit 
in  the  Court  of  Claims  for  compensation. 
The  Inventions  Section  has  been  trans- 
ferred from  the  War  Plans  Division  to 
the  Operations  Division  of  the  General 
Start",  and  all  soldiers,  irrespective  of  rank, 
are  urged  by  the  War  Department  to  sub- 
mit to  that  bofly,  their  ideas  for  improv- 
ing army  sup])lies. 


CAIcohol  is  manufactured  from  calcium 
carbide  in  a  plant  which  recently  began 
operations  in  Switzerland.  About  12,- 
OllO.OOO  gal.  can  be  i)roduce<l  annually  in 
the  factory,  and  at  a  price  of  $3  a  gallon 
the  unde.taking  is  expected  to  make  a 
reasonable  showing  of  |)rofii«.. 


The  Movable  Faucet  Rack  is  Shown  at  the  Right  in  Operating  Position.  One  Faucet  Available  for  Each  of 
the  EiKht  Fish  Washers  during  the  Busy  Season.  When  the  Catch  has  been  Disposed  Oi.  the  Apparatus 
is  Pulled  Close  to  the  Ceiling,  as  at  the  Left,  to  Permit  the  Use  of  the  Floor  Space  for  Other  Purposes 
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AIRPLANE  LANDS  ON  TOP  OF  CROWDED  MERRY-GO-ROUND 
HTHE  fairground  at  Calgary,  Can.,  was  recently  the  scene  of  an  unparalleled  airplane  accident.  The  fair 
_  had  run  to  its  last  day,  so  the  crowd  was  getting  its  final  taste  of  the  traditional  delights  of  the  carnivr' 
side  shows.  The  merry-go-round  groaned  beneath  a  capacity  crowd.  Overhead  flew  an  airman  of  the  Cana- 
dian  army,  reputed  to  have  downed  S9  German  planes.  In  the  observer's  cockpit  of  his  plane  he  carrie"* 
two  boys,  sons  of  a  local  official.  One  of  the  boys  is  said  to  have  grown  excited  and  pulled  a  control  wirt.. 
At  any  rate,  the  plane  swung  down,  headed  for  a  fatal  smash-up.  Luckily  it  never  reached  the  ground,  bi't 
encountered  the  top  of  the  merry-go-round,  the  guy  wires  catching  the  landing  wheels  and  holding  the... 
fast.    Airman  and  boys  climbed  out  uninjured. 


OCEAN  BOTTOM  TO  BE  DREDGED 

IN  SEARCH  FOR  DIAMONDS 

'I'o  supjily  the  world's  undiminishing 
tlcmantl  for  dianiomls  a  strong?  company 
is  reported  formed  for  the  i>iirj)osc  of 
drcdfjing  the  bottom  of  the  .Atlantic 
Ocean.  This  method  of  mining  the 
.'iparkling  stones  is  unusual,  yet  may  meet 
with  some  measure  of  success,  as  a 
"chimney"  has  for  years  been  known  ti> 
exist  off  the  southwest  coast  of  Africa. 
-Althoujjh  never  definitely  located,  its  ex- 
istence is  considered  certain  because  of 
the  repeated  discovery  of  dianu>n<ls  in 
the  sand  dunes  alouji;  the  coast. 


PRINT-SHOP  BUFFING  MACHINE 
ADAPTED  TO  MANY  USES 

A  machine  that  cleans  and  buffs  linotyf>c 
matrices,  cleans  kcyl)oard  cams,  grinds 
knives,  molds,  cam  rolls,  etc.,  drills  holes 
up  to  %  in.,  and  rouls  cuts  and  pl.ites 
quickly  to  any  desired  depth,  is  a  recent 
addition  to  the  growing  list  of  printing- 
office  accessories.  The  feature  of  the  ma- 
chine is  its  steel  matri.x  tray,  in  which  a 
whole  font  of  matrices  may  be  clamped 
for  cleaning  in  one  oj»eration,  both  sides 
being  buffed  by  reversing  the  tray.  .\s 
the  back  of  the  tray  is  removable,  the 


matrices  may  be  inspected  from  all  sides, 
and  defective  ones  immcfliately  detected. 
The  tray  may  also  be  used  for  hand  clean- 
ing. The  removable  motor,  equipped 
with  buffer,  grinder,  drill,  or  router,  is 
easily  carried  to  the  work  in  any  part  of 
the  shop.  The  standard  supplied  is 
equipped  with  a  swinging  work  table. 


Electrically    Driven   Buffing  Machine  fsr  Prfnting- 
Office  Use,  with    Spcri;il   Tray,  Seen  in  Detail 
Below,  for  Holding  Matrices  to  be  Cleaned 
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Sixty.Five  Thouiand  Chickens  can  be  Fattened  in  This  Large  Feeding  Room,  Which  is  Filled  with  Four* 
Decked  Steel  Coops,  Mounted  on  Wheels  and  Arranged  in  Rows  with  Aisles  Between.  Along 
the  Sides  of  the  Cages  Are  the  Troughs  in  Which  Buttermilk  is  Poured 


X/AST  quantities  of  luittennilk  that  for- 
^  mcrly  were  allowed  to  go  to  waste  !)>' 
a  large  Indiana  dairy  are  now  utilized  for 
fattening  thousands  of  chickens,  and  the 
poultry-dressing  department,  added  to 
the  j)lant  when  the  value  of  the  by-prod- 
uct was  realized,  has  become  a  real  rival 
of  the  churns, 
'i'he  latter  are 
c  a  p  a  h  I  e  of 
making  100.000 
lb.  of  butter 
each  week, 
wdiich  means 
that  thousands 
of  gallons  of 
buttermilk  arc 
available. 

Poultry  is 
bought  over  an 
extensive  t  e  r  - 
ritory  through 
branch  sta- 
tions, from 
which  it  is 
brought  r  c  g  - 
ularly  to  the 
main  plant.  An 
enormous  feed- 
ing room,  in 
\\  h  i  c  h  6.=^.000 
fowls  can  be  kept 
decked  steel  coop'^ 


In  the  Picking  Department  a  Large  Force  of  Men  is  Kept  Busy 
Removing  the  Feathers  from  Poultry.  The  Fowls  are  Then 
Cooled,  after  Which  They  arc  Packed  in  Boxes  for  Shipment 


is  'filled  with  four- 
mounted  on  wheels 
and  arrangetl  in  rows  with  aisles  between 


for  convenience  in  feeding.  Each  deck  of 
the  coops  is  provided  with  two  fee»l 
troughs,  placed  on  the  sides.  In  addition 
to  buttermilk,  the  chickens  are  fed  a 
mixture  of  corn  meal,  oatmeal,  and 
rolled  oats,  \'oung  chickens  are  fed  in 
the  plant  14  days  liefore  they  are  killed. 

while  older 
fowls  have  this 
period  reduced 
(o  seven  to  ten 
days.  After  be- 
ing killed  a  n  d 
picked,  the 
s  e  m  i  d  r  e  s  s  e  d 
poultry  is 
cooled  in  a 
room  with  a 
temperature  of 
.34"  F.,  and 
then  graded 
and  packed.  12 
to  each  box. 
for  shipment. 

It  has  been 
found  that  the 
buttermilk  diet 
not  only  fat- 
t  e  n  s  chickcnN 
rapidly.     h  u  t 
that    it  give* 
their  flesh  a  delicate  flavor  not  obtainable 
in  any  other  way.    F.verything  about  the 
feeding  room  is  kept  scrupulously  clean 
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in  order  to  insure  a  superior  product. 
This  is  true  also  of  the  rooms  in  which 
the  fowls  are  killed  and  dressed.  Khe 
mcthotl  of  slaughtering  is  as  humane  as 
possible. 


CHEMICAL  FILTERS  OF  WOOL 

SUBSTITUTED  FOR  COTTON 

Discovery  that  wool  is  superior  to  cot- 
ton as  filter  materi.il,  in  the  manufacture 
of  picric  acid  for  war  purposes,  has  awak- 
ened interest  in  its  use  l»y  jjlants  pro- 
flucing  other  chemicals.  Although  it 
cannot  he  used  for  ])ro<l\icts  of  an  alka- 
line nature,  since  wool  is  destroyed  hy 
alkalis,  the  experience  of  war  industries 
indicates  that  in  plants  manufacturing 
tungstic  acid,  magnesium  chloride.  ICp- 
som  and  (ilaul)er's  salts,  or  the  sulphates 
of  aluminum  and  zinc,  fdters  of  wool  in- 
stead of  cotton  would  he  of  advantage. 
Wool  fibers  do  not  absorb  the  precipi- 
tated matter,  and  if  lightly  treated  with 
sulphur  will  tiot  stain  so  readily  as  cotton. 
The  wool  pads,  therefore,  may  be  washed 
repeatedly,  while  the  cotton  can  be  used 
but  once. 


LOCOMOTIVE  ON  BIG  TRAILER 

HAULED  BY  MOTOR  TRUCK 

The  extraordinary  spectacle  of  a  loco- 
motive beijig  hauled  about  the  city  by  a 
motor  truck  was  the  most  striking  fea- 
ture of  a  recent  carnival  parade  in  Port- 
land, Ore.  The  railroad  engine,  resting 
on  an  8'<>-ton  rubber-tired  trailer,  was 
jackc<l  up  with  its  wheels  tree  and  kept 
running  during  the  trip,  which  covered 
some  15  miles.  The  locomotive,  though 
of  an  old  model,  weighed  21  tons,  and 
its  supporting  timbers  about  three  tons 
more.  The  five-ton  hauling  truck  ha<l 
no  difHculty  with  its  rcinark.iliK-  l<i;;i 
however,  even  on  grades. 


REPLACING  LOST  SPECTACLES 
OF  AGED  FRENCH  REFUGEES 

A  good  many  persons  are  constantly 
forgetting  their  glasses,  even  in  the  most 
peaceful  circumstances.   So  it  is  not  to  be 


New  Spectacles  for  Old  Eyct — a  Kindly  Provision 
of  American  Relief  CommisBions.  Which  arc  Supply- 
ing Spectacles  to  Aged  French  Refugees  Who  Lost 
Theirs  during  the  War 

wondered  at  that  great  numbers  of  aged 
French  refugees,  fleeing  before  the  in- 
vader, left  their  spectacles  behind  them, 
and  have  been  unable  to  do  any  reading 
since.  .American  relief  commissions  have 
met  this  contingency,  as  they  have  so 
many  others,  and  the  ol  1  people  are  find- 
ing new  joys  in  the  restoration  of  their 
visual  powers. 


CTwo  million  bushels  of  grain  can  bf 
handled  daily  by  an  elevator  in  Canton 
Md.  Conveyor  and  elevator  belting  in- 
stalle<l  in  the  building  totals  44.254  ft. 
in  length,  and  weighs  131  tons.  It  war 
shipped  to  the  elevator  on  seven  box 
cars  from  a  factory  '\u  Ohio. 
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TRUCK  FOR  CHAMBERMAIDS 
COMPLETELY  EQUIPPED 

.  r.verything  needed  by  a  chambermaid 
in  her  work  can  be  carried  conveniently 
on  a  rubber-tired  truck  designed  for  use 


With  Its  Shelves  and 
Compartments  Filled. 
This  Rubber-Tired  Truck 
Becomes  an  Able  Assistant  to 
Every  Hotel  or  Apartment- Building  Chambermaid 

in  hotels  and  apartment  buihbngs.  The 
vehicle  is  of  all-metal  construction,  and 
has  shelves  for  clean  bed  linen,  towels, 
.and  wash  cloths.  At  one  end  is  a  large 
canvas  bag  for  soiled  articles.  A  carpet 
sweeper,  a  broom,  a  feather  duster,  and 
other  cleaning  utensils,  are  placed  at  the 
oppo^iic  end.  Compartments  on  top  hold 
soap,  electric-light  bulbs,  .safety  pins,  anil 
(»ther  sundries. 


STOPS  AND  STARTS  BIG  TRUCK 
ON  TWO-TO-THREE  GRADE 

.\dvocales  of  the  system  of  ripplyint; 
power  to  all  four  wheels  of  a  motor  truck 
are  jubilant  over  the  recent  performance 
of  a  vehicle  of  that  cl.iss  on  an  artificial 
grade,  near  Hilling-.  Mont.    The  incline 


is  12  ft.  high  and  18  ft.  long,  giving  a 
66-Ti-]>er-cent  slope,  hitherto  considered 
practically  impregnable  to  motor-car  at- 
tack. The  forbi(lding  acclivity  was  not 
only  surmounted  by  the  6.400-lb.  truck, 
but  the  driver  actually  stopped  at  mid- 
height,  held  the  wheels  easily  with  the 
powerful  brakes,  and  then  resumed  the 
ascent  from  that  critical  position,  going 
over  the  toj)  without  any  sign  of  distress 
from  the  motor. 


NAVAL  RANGE  FINDERS  SHOW 
WAR-TIME  IMPROVEMENT 

Significant  of  the  progress  made  during 
the  w.'ir  in  connection  with  naval  guns  i-^ 
the  range  finder  exhibited  recently  at 
London  by  a  British  concern.  .Not  only 
is  the  device  consi<lerably  larger  than 
those  in  use  before  the  outbreak  of  hostili- 
ties, l)Ut  it  is  capable  of  regulating  fire  at 
much  greater  distances  and  with  more  ac- 
curacy than  older  models.  In  1904,  when 
the  British  navy  adopted  the  range  finders 
with  which  it  entered  the  war.  5,000  yd. 
was  thought  to  be  the  utmost  distance  at 
which  accurate  firing  could  be  done.  In 
the  battle  of  Jutland,  more  or  less  precise 
firing  was  done  at  24.000  yd.  by  the  use  of 
modern  range  finders. 

PLAN  NEW  SUBMARINE  CABLE 

UNDER  PACIFIC  OCEAN 

Present  submarine-telegraph  cable  serv- 
ice between  the  United  States  and  Japan 
being  unsatisfactory,  a  company  has  been 
formed  in  the  latter  country  for  the  pur- 
])osc  of  laying  another  line  across  the 
floor  of  the  Pacific  Ocean.  .\bout 
$2.^.000.000  will  be  raised  by  the  oriental 
financiers  for  the  project,  and  additional 
funds  are  ex])ecled  to  come  from  this  side 
of  the  water.  It  is  believed  that  the  new 
cable  will  stimulate  trade  and  good  feeling 
between  the  two  nation.s. 


In  the  First  Picture  the  Truck  is  Seen  Starting  up  the  66  2/3-Per.Cenl  Grade:  between  PotitioM  One  and 
in  tnc  """^  Stopped  and  Held  by  Its  Brakes.  Starting  Again  and  Going  Triumphantly 

over  the  Top  as  the  Last  Picture  Shows 
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C0*VMOmT,  K«t>TO«l  VICM  CO. 

Specially  Constructed  Boat  Driven  by  an  Engine  Taken  from  a  Small  Automobile:  In  the  Left-Hand  Picture, 
between  the  Two  Blades  of  the  Rudder,  can  be  Seen  the  End  of  the  Channel  in  Which  the  Propeller  Operates. 
The  Right  View  Shows  the  Driver  Cranking  His  Engine  Just  as  Though  He  Were  on  a  Country  Road 

Instead  of  a  River 


ENGINE  FROM  SMALL  AUTO 
DRIVES  CURIOUS  BOAT 

Engines  removed  from  small  automo- 
biles have  frequently  been  used  as  boat 
motors,  but  now  an  enterprising  builder 
ha-«  completed  a  boat  especially  designed 
for  that  kind  of  motive  power.  The  hull, 
25  ft.  long  and  5^2  ft.  beam,  is  strictly 
(l.it-bottomed  and  draws  but  a  few  inches 
of  water.  Like  many  other  motorboats 
it  has  a  channel  built  into  the  bottom, 
running  in  from  the  stern,  in  which  the 
propeller  operates,  wholly  above  the  bot- 
tom line  of  the  boat  and  protected  from 
weeds;  it  also  is  provided  with  a  double 
rtwlder,  one  blade  at  each  side  of  the 
channel,  forming  practically  a  flexible  ex- 
ttnsion  of  the  current  of  water  from  the 
propeller. 

CONSTRUCT  BIG  LUMBER  BOOM 
IN  MISSISSIPPI  RIVER 

Loading  lumber  for  overseas  shipment 
will  be  facilitated  by  a  large  floating  in-  • 
closure,  or  boom,  and  an  enormous  wharf 
that  are  being  constructed  in  the  Missis- 
sippi River,  at  Xew  Orleans,  by  a  lumber 
firm  of  that  city.  The  boom  will  be  1.8<K) 
ft.  long,  and  extend  into  the  river  a  dis- 
tance of  6f)0  ft.,  while  the  wharf  will  be 
Iniilt  on  the  shore  alongside  the  inclosure. 
The  floating  timbers  forming  the  boom 
will  be  retained  by  piles  driven  into  the 
bottom  of  the  river.  At  either  enfl  are 
gates,  which  w  ill  permit  ships  to  enter  and 
leave  the  loading  space.  The  lumber  will 
bt."  dumped  into  the  boom  from  the  wharf, 


and  lifted  into  the  holds  of  vessels  from 
the  water.  A  storage  yard  will  be  located 
on  the  shore  back  of  the  wharf. 


CHECKS  AND  DEPOSIT  SLIPS 
SORTED  IN  INDEXED  CASE 

A  new  indexed  case,  designed  espe- 
cially for  use  in  banks,  is  so  constructed 
that  both  checks  .nnd  deposit  slips  can  be 
sorted  in  it.  The  device  consists  of  a 
shect-stoel  tray,  16  in.  long.  8  in.  wi«le, 
and  4  in.  high,  the  ends  of  which  are 
pivoted  to  swing  upward,  containing  the 
indexing  cards  strung  on  an  offset  rod 
which  passes  through  the  box  from  side 
to  si<le.  Checks  arc  inserted  between  the 
cards  on  one  side  of  the  rod,  while  de- 
posit slips  are  placed  in  their  projier  clas- 
sification on  the  opposite  side.  r>y  lifting 
the  ends  of  the  tray,  the  ends  of  the 
papers  are  exposed,  and  they  can  be  re- 
moved with  ease. 


Indexed  Case  for  Checks  and  Deposit  Slips:  The 
View  Below  Shows  How  Papers  can  be 
Removed  from  the  Device 
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WAGONLOAD  OF  HAY  BURNED  IN 
UNUSUAL  FIRE 


The  calm  of  a  residential  street  in  a 
Canadian  city  was  rudely  shaken  recently 
when  a  wagonload  of  hay.  drawn  by  two 


picture  Taken  Shortly  After  Fire  had  Destroyed  a 
Wagonload  of  Hay  in  a  Canadian   City  Street: 
Friction  is  Believed  to  have  Started  the  Blaze 


horses,  on  the  thoroughfare  suddenly 
f)iirst  into  flames.  By  quick  work,  the 
driver  was  able  to  save  the  animals  by 
unhitching  them  from  the  wagon.  An 
alarm  brought  the  fire  department  to  the 
scene,  and  it  was  possible  to  prevent  the 
tlestruction  of  the  running  gear  of  the 
conveyance,  though  the  hay  and  the  hay- 
rack were  almost  entirely  consumed.  It 
is  believed  that  the  unusual  blaze  was 
started  by  friction  between  an  iron  bar 
on  the  rack  and  the  hub  of  one  of  the 
wagon  wheels. 

RECORD  MOUNTAIN  ASCENTS 

WITH  PILES  OF  ROCKS 

Mountain-climbing  history  is  recorded 
in  a  novel  manner  on  the  summits  of 
California  peaks.  When  an  ascending 
party  has  reached  its  elevated  destination, 
each   member  places  a  rock  on  a  pile 


Each  One  of  the  Rocks  in  This  Pile  Represents  an 
Ascent  of  the  Mountain  on  Which  It  is  Located. 
Fifty    /cars  Were   Required   to  Accumulate  These 


which  h.".s  accumulated  there  through 
similar  action  un  the  part  of  all  who  have 
negotiated  the  eminence.  In  the  case  ot 
Mt.  Whitney,  the  highest  peak  in  the 
United  States  and  one  of  the  most  dittl- 
cult  to  climb,  the  pile  of  rocks  is  very 
small. 


WOULD  STUDY  TROPICAL  ILLS 

IN  SHIPBOARD  LABORATORY 

Diseases  of  the  tropics,  where  so  many 
maladies  thrive,  may  form  the  subjcc: 
of  intensive  local  study,  if  the  sugges- 
tion of  an  eminent  English  physician  con- 
tinues to  sustain  the  interest  it  has  al- 
ready aroused  in  scientific  circles.  The 
plan  is  to  outfit  a  ship  with  all  the  nec- 
essary paraphernalia  and  labf)rati)r} 
equipment,  man  it  with  students  of  medi- 
cine representing  various  nations.  aii<l 
vi>it  the  tro|)ic;il  possessions  of  Aineric;i. 
(ireat  Britain.  France.  an<l  Italy.  Inspira- 
tion for  those  now  combating  disease  in 
the  tropics,  and  a  closer  bond  of  inter- 
national fricndshij).  would  undoubtedly 
result  from  such  an  enterprise. 


ENORMOUS    WOODEN  DERRICK 
MADE  OF  GIANT  TREES 

Kings  among  the  giants  of  the  forests 
were  felled  to  furnish  material  for  the 
construction  of  an  immense  wooden  der- 
rick, probably  the  largest  lifting  device 
of  its  type  in  the  world,  which  is  used  in 
a  wes'tcrn-coast  shi|)yard  for  placing  boil- 
ers and  other  heavy  fittings  aboard 
latuiched  hulls.  I'our  great  fir  trees  were 
used.  Each  one  of  these  was  300  ft.  high 
and  5  ft.  through  at  the  base. 

Carpenters  sh:iped  the  logs  into  taper- 
ing masts,  112  ft.  8  in.  long.  3  ft.  6  in.  in 
fliamcter  at  their  larger  end,  and  about  2 
it.  through  at  the  o])por.ite  end.  The  four 
masts  were  fastenetl  together  to  make  twd 
A-shapccl  frames,  one  of  which  serves  a> 
the  mast  of  the  derrick,  and  the  other  as 
the  boom. 

Heavy  steel  cables  guy  the  lofty  con- 
trivance, w  hilc  two  "s-i".  steel  ropes,  each 
1.2.'n  ft.  lotig.  arc  used  for  hoisting.  A 
4()-hp.  electric  motor  furnishes  power  for 
this  and  for  regulating  the  position  of 
the  boom.  Nine  piles,  lashed  and  bolted 
together,  form  the  foundation  of  the  der 
rick.  On  this  is  placed  the  concrete-fille'l 
steel  casing  on  which  are  mounted  the 
enormous  i>all-and-sockct  joints  in  whicii 
are  fittetl  the  lower  ends  of  the  boom 
m.ists.  Sixty  tons  can  be  lifted  by  the 
derrick  at  a  62-ft.  reach. 
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Near  View  of  the  Baic  of  the  Der- 
rick :  Here  can  be  Seen  the  Enor. 
mous  Ball-and-Sockct  Joints  at  the 
Bottoms  of  the  Two  Maatt  Which 
Serve  as  a  Boom 


Ready  to  Perform  the  Tasks  for  Which  It  was  Con- 
structed, This  Great  Wooden  Derrick  Tuwcra  Over 
112  Feet  into  the  Air  at  a  West-Coast  SlupyMtd. 
Where  It  will  be  Used  for  Liftmif  Boilers  an<l  Other 
Heavy  Fittings  aboard  Launched  Hulls.  Ticcs  300 
Feet  Tall  were  Felled  to  Make  the  Lofty  Masts 


Erecting  the  Enormous  Spars  Was  Not  a  Small 
UnHcrtakinj;.  This  Picture  Shows  How  the  Pon- 
derous Mast  Frame  was  Lifted  into  Place  by 
Using  the  Mast  Braces,  The  Former  Weighs 
36  Tan;> 


I 
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Some  Idea  of  the  Size  of  the  Timbers  That  were  Used  in  Making  the 
Derrick  can  be  Obtained  from  This  Illustration,  Which  Shows  the 
Mast  Frame  Ready  to  be  Lifted  by  Tackle  an  Its  Br.ii.cs.  With  the 
Frame  Secured  in  Upright   Position,   Ii   Was  Not   Diflicuit  to  Hoist 

the  Boom  into  Place 
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CHORES  SOON  OVER  IN  ROUND 

DAIRY  BARN 

A  nli<l-\vl•■^lern  farmer  owns  a  circular 
tlairv  barn  which  makes  care  of  the  cattle 


Standing  in  the  Center  of  This  Circular  Cow  Stable,  the  Parmer  can  Feed 
His  Cattle  with  Ease.  The  Simple  Concrete-and- Iron  Construction,  Cou- 
pled  with  the  Novel  Stall  Arrangement.  Makes  for  Cleanliness  and  Order 


luicxpcctcdly  easy.  The  simple  iron  stalls 
arc  arranged  in  a  circle  on  the  concrete 
iloor.  l'>efore  each  stall,  as  part  of  the 
stone  floor,  is  a  feed  box.  As  the  feed 
is  dumpcfl  into  the  center  of  the  circle 
from  an  ujistairs  loft,  the  farmer  can  thus 
feed  all  his  cattle  with  a  minimum  of 
ct¥<irt.  A  circular  drainage  "ditch'"  cn- 
courafjes  frequent  flushing. 


STUDY  ANATOMICAL  STRUCTURE 

WITH  MOTION  PICTURES 

Inspired  hy  the  success  of  motion  pic- 
tures as  teachers  of  airplane  and  engine 
construction,  British 
army  surgeon  has  prc- 
I)ared  a  series  of  anatom- 
ical fdms  w  h  i  c  h  have 
proved  highly  valuable  in 
classroom  work.  Jn  the 
jdcturcs  a  com  [dele  skel- 
eton is  first  di>playcd  at 
all  angles,  and  then  be- 
gins lo  di>iniegratc.  the 
process  being  s  1  o  \v  I  y 
coniinuo<l  until  the  back- 
bone alone  is  left.  The 
skeleton  is  then  reas- 
s«'mblcd.  each  bone  be- 
ing clearly  indicated  be- 
fore it  takes  its  j)Iace.  to 
impress  its  form  and 
purpose  firmly  upon  the 
minds  of  the  spectators. 
The  same  investigator 
has  also  made  film  stud- 
ies of  abdominal  reflexes  of  great  scien- 
tific value. 


CHINESE  PILGRIM  TRAVELS 
IN  UNUSUAL  MANNER 

ICvery  inch  of  the  road  he  travcN.  a 
Mongolian  pilgrim  will  cover  by  prostr.it- 
ing  himself  along  the  groinid.  lie  is  jour- 
neying from  his  native  province  to  Lhasa, 
the  Bu<ldhist  Mecca,  in  the  hojie  thai 
the  health  of  his  mother  will  be  improved 
because  of  his  sacrifice.  Lying  down,  he 
marks  the  i)oint  to  which  his  outstretched 
hands  have  reached,  arises,  jmts  his  toes 
on  that  mark,  and  repeats  the  process. 
r)y  this  means  he  travels  about  six  mile-^ 
a  day  in  level  covnitry.  and  half  that  dis- 
tance in  the  mountains.  A  leather  apron 
protects  his  body,  and  he  wears  wooden 
shiehls  on  his  hands. 


FARM  PRODUCTS  ADVERTISED 
ON  NOVEL  SIGNBOARD 

Fresh  farm  products  arc  tliflicult  to  ol)- 
tain  in  city  markets.  Realizing  this,  the 
proprietor  of  a  farm  located  on  a  much- 
1  raveled  road  near  a  large  city  of  the  Mi<l- 
<1lc  West  advertises  eggs,  butter,  and 
poultry  on  a  novel  signboard,  and  draws 
many  customers  from  among  the  motor- 
ists who  drive  that  way.  .\  gigantic 
figure,  representing  a  traffic  policeman, 
is  combine<l  with  a  road  map  of  the  vicin- 


C  Potassium  salts  have  been  found  in  the 
brine  of  certain  Chinese  s.ilt  wells,  it 
was  announced  recently.  There  are  over 
I.OoO  of  these  ftclls  in  one  locality,  rang- 
ing in  dci)th  from  l.OOil  to  3.<MMrft.,  and 
<lKg  l)y  a  primitive  method. 


How  an   Enterprising  Parmer  of  the  Middle  Weal 
Advertises  H<s  Products  to  Motorists,  and 
Assists  Them  at  the  Same  Time 

ity,  SO  that  the  sign  is  not  only  likely  to 
be  noticed,  but  is  valuable  to  drivers  wlio 
are  uncert:iin  about  the  routes.  Moderate 
prices  are  asked  for  the  articles  sold. 
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The  British  Royal  Camel  Corps,  Operating  in  the  Far-Eastern  Campaigns,  Formed  as  Odd  a  Military  Unit 
as  Any  That  Entered  the  Great  War.    It  Proved  Very  Useful,  However,  in  the 
Territory  to  Which  It  was  Adapted 

DEMOBILIZING  THE  CAMELS 

By  GEORGE  F.  PAUL 


TTTTTTI  the  dcmohilization  of  the  royal 
camel  corps,  forincd  in  Asia  by  the 
British  to  fight  the  central  powers,  there 
has  disappeared  one  of  the  most  inter- 
esting organizations  of  the  British  army. 
The  part  played  hy  the  war  camels  dtiritig 
the  campaign  of  El  Arish,  Magdhaba 
Rafa,  and  in  the  first  battles  of  Gaza,  is 
historic  and  full  of  glory  for  the  famous 
corps.  Out  of  one  company  that  entered 
battle  with  250  camels,  only  20  remained 
alive  at  the  end  of  the  day's  fighting. 
The  royal  camel  corps  received  most  ef- 
fective aid  from  the  two  batteries  of 
camels  from  Hongkong  and  Singapore. 

The  British  government  has  used  vari- 
ous types  of  camels  

for  mounting  this 
corps,  the  principal 
ones  being  the  Su- 
d  a  n  e  s  e  and  the 
Egyptian.  The  Su- 
danese camel  has 
one  characteristic 
which  is  of  the 
greatest  advantage 
in  campaigning  in 
the  desert,  and  that 
is  its  ability  to  go 
for  seven  days 
without  drinking 
water.  The  Egyp- 
tian camel,  on  the 
other  hand,  cannot 
go  more  than  two 
days  in  hot  weather 
without  water. 


On  Forced  Marches  through  Desert  Regions.  Where 
Food  and  Water  were  Not  to  be  Had  and  Provisions 
could  be  Packed  for  the  Ri^ler  Only,  the  Military 
Camel's  Peculiar  Characteristics  Made  It  Valuable 
to  the  British  Arms 


disagreeable  and  tiresome  than  the  first 
days  given  to  training  camels  of  this  type. 
The  sudden  manner  in  which  they  leap 
to  their  feet  and  their  peculiar  gait  make 
them  more  diflkiilt  to  handle  than  others. 
They  must  have  their  allotted  rations  at 
regular  intervals.  More  obstinate  than 
the  mule  and  even  wilder,  there  are  cer- 
tain periods  of  the  year  when  the  camel 
is  a  veritable  demon;  it  becomes  intolera- 
ble from  the  way  that  it  kicks,  bites,  and 
fights  with  the  other  camels.  The  camel 
is  not  sure  of  its  footing  on  ground  that 
is  moist  and  slippery.  Then  it  tumbles 
around  like  a  person  learning  to  skate. 
During    the    operations    in  Palestine 

  and  in  the  regions 

~  farther  to  the 
north,  the  horse 
proved  far  superior 
to  the  camel,  and 
at  times  the  sol- 
diers of  the  royal 
corps  were  com- 
pelled to  travel  on 
foot  or  mount 
horses,  abandoning 
their  arms  and  bag- 
gage. On  one  occa- 
sion it  was  found 
necessary  to  aban- 
don more  than  100 
tons  of  materials 
because  the  camels 
could  not  advance 
over  the  bad 
roads. 


It  is  generally  believed  that  the  camel 
is  one  of  the  most  patient  of  the  beasts 
of  burden,  and  that  it  possesses  great 
powers  of  endurance.  This  belief  is  er- 
roneous, for  the  camel  is  very  delicate  in 
some  respects,  and  unless  great  care  is 
given  it.  it  cannot  endure  service  for 
long  periods.  The  most  delicate  of  all  is 
the  camel  of  Hindustan.  Nothing  is  more 


However,  they  repeatedly  proved  their 
worth  on  forced  marches  through  regions 
where  provisions  and  water  were  ex- 
tremely scarce,  and  they  showed  their 
willingness  to  share  the  soldier's  lot.  no 
matter  what  it  might  be.  Many  of  the 
camels  are  so  light  in  color  that  they 
could  not  be  brought  up  to  the  firing 
line,  but  on  many  occasions  they  have 
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been  exposed  to  fire  and  have  borne  their 
wounds  with  stoical  fortitude.  When  the 
camel  drivers  went  to  the  trenches,  the 
camels  remained  back  in  the  second  line, 
Init  even  here  they  did  not  always  escape 
the  fate  of  their  human  companions,  for 
many  of  them  fell  victims  of  shells  and 
gas. 


GAS  COMPANY'S  TRUCKS  AID 
CITY  FIRE  DEPARTMENT 

Illuminating  gas  greatly  increases  the 
danger  incident  to  fires  in  large  cities. 
Quite  frequently  pipes  containing  gas  are 


One  of  Boston's  Rescue  and  Repair  Trucks  Designed 
to  Lessen  the  Daneer  of  Illuminating  Gas  at  Con- 
flagrations: A  Gas-Manufacturing  Company  Operates 
16  of  the  Machines 


severed  by  heat  or  the  collapse  of  struc- 
tures, and  disastrous  explosions  result, 
or  firemen  or  others  in  the  buildings  di^c 
asphyxiated.  Recognizing  the  fact  that 
fire  departments  are  not  provided  with 
sufficient  means  for  coping  with  this 
peril,  a  gas-manufacturing  company  of 
Boston  has  equipped  15  swift  motor 
trucks  with  materials  for  rescue  and  rc- 
l)air  work  in  such  emergencies,  and  these 
answer  fire  alarms  to  supplement  the 
tnunicipal  fire-fighting  apparatus.  The 
trucks, are  stationed  in  different  parts  of 
the  city  so  that  any  location  can  be 
reached  in  a  brief  time.  Two  gas  masks, 
a  pulmotor.  two  fire  extinguishers,  a  first- 
aid  kit,  ladders,  rescue  ropes,  and  an  as- 
sortment of  tools  are  carried  on  each 
truck,  which  is  in  charge  of  a  crew  of 
three  men. 


MINNESOTA  TOWN  VISITED 
BY  VIOLENT  STORM 

Buildings  of  strong  construction  were 
torn  to  bits  and  scattered  by  a  cyclone 
of  terrific  violence  which  swept  through 
Fergus  Falls,  Minn.,  in  the  early  summer, 
killing  and  injuring  many  persons.  The 
property  loss  is  estimated  to  have  been 
$4,500,000.  Numerous  families  were  left 
without  homes  after  the  storm,  which  is 
considered  one  of  the  most  destructive 
in  the  history  of  Minnesota,  and  some  of 
the  town's  public  buildings  were  left  in 
ruins. 
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At  the  Turn  of  a  Switch  the  High  Steel  Doors  at  the  Left  Roll  Open  or  Shut,  Making  It  Possible  to  Isolate 

Any  or  All  of  the  Hangars  in  Case  of  Fire.  The  Photograph  at  the  Lower  Right  Gives  a  General  View  of  the 
Construction.  Showing  How  Every  Possible  Square  Inch  is  Devoted  to  Window  Space  So  That  Interior  Lighting 

will  Be  Ample  to 


for  Repair  and  Construction  Work 

FIREPROOF  SEAPLANE  HANGARS 
BUILT  AT  WATER'S  EDGE 


Six  seaplane  hangars,  now  ncaring  com- 
pletion at  a  U.  S.  naval  air  station,  rep- 
resent a  perfection  in  hangar  design  that 
matches  the  improvements  in  seaplane 
construction.  Each  costs  $50,000,  and  has 
been  planned  to  give  the  maximum  effi- 
ciency in  housing  and  handling  naval  air- 
planes. All  are  absolutely  fireproof,  be- 
ing built  of  concrete  and  steel.  Large 
windows  and  skylights  give  an  abundance 
of  natural  daylight  for  mechanical  opera- 
tions on  the  planes.  Motor-driven  roller 
doors  of  steel  and  wire  glass  may  be 
opened  or  closed  by  the  turn  of  a  switch. 
Rest  of  all,  from  a  timcsaving  standpoint, 
is  the  location  of  the  hangars.  They  are 
directly  at  the  water's  edge,  with  a  wide 
pavement  of  concrete  permitting  easy 
transportation  of  the  seaplanes  to  and 
from  the  water. 


MADRID'S  PUBLIC  LAUNDRIES 
EQUIPPED  WITH  BARROWS 

When  the  women  of  Madrid.  Spain, 
have  done  their  family  washings  in  the 
city's  public  laundries,  they  load  the  clean 
clothes  into  large  wheelbarrows  and  take 
them  to  the  clotheslines.  Though  a  large 
.space  is  covered  with  lines  at  each  laun- 


dry, an  unoccupied  line  near  the  tubs  is 
often  not  available,  and  it  sometimes  is 
nccessar>'  to  go  a  quarter  of  a  mile  to  find 
a  place  to  hang  the  wet  clothes.  The 
wheelbarrows  are  found  to  be  very  con- 


Wheclbarrows  arc  Provided  at  the  Publtc  Laundries 
of  Madrid.  Spain,  for  Use  by  Washerwomen  in 
Conveying  Wet  Clothes  to  Lines  for  Drying 

venient  in  such  exigencies.  A  number  of 
the  primitive  conveyances  are  kept  wait- 
ing at  all  times  for  the  Spanish  washer- 
women. 


CRattling  snowdrifts,  similar  to  those 
which  prevented  the  success  of  an  earlier 
attempt  by  an  army  tank,  a  five-ton  end- 
less-tread tractor  recently  reached  the 
summit  of  Pikes  Peak. 
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One  of  the  Floating  Salmon  Canneries  Used  in  the  Northwest:    Built  on  the  Scow   Is  a  Complete  Canninc 
Plant,  with  Living  Quarters  for  the  Men  Required  to  Operate  the  Cannery  and  Care  for  the  Boat 


BIG  CENTURY  PLANTS  BLOOM 

UNNOTICED  IN  DESERT 

Century  plants  of  great  height,  com- 
pared with  tul)-j:ro\vn  siieciniens,  bloom 
and  die  unnoticed  in  the  deserts  of  the 
Southwest.  After  remaining;  an  incon- 
spicuous rosette  of  thick,  green  leaves  for 
30  or  40  years,  the  length  of  time  depend- 
ing upon  climatic  conditions  and  the 
character  of  the  soil,  the  strange  plant 
l)egins  preparations  for  its  long-deferred 
Idooming  by  sending  up  a  thin,  tapering 
stalk,  which  often  grows  to  a  height  of 
18  or  20  feet.  On  this  arc  home  brilliant 
yellow  flowers.  Soon  afterward  the  leaves 
turn  purple,  and  the  plant  remains  practi- 
cally dead  until  the  next  blooming  period. 


Gigantic  Century  Plants  of  the 
Southwesf  :  In  the  Pictiirc 
Above  is  Shown  a  Clunip  of  the 
Tall.  FIcwcr-BearinR  Stalks. 
Their  Height  can  be  Judged  by 
Comparing  Them  with  the 
FiRure  of  the  Man.  At  the 
Right  Is  a  Closer  View  of  a 
Single  Specimen 


FLOATING  SALMON  CANNERIES 
BUILT  ON  SCOWS 

Instead  of  bringing  fish  to  canneries, 
a  salmon-canning  company  which  op- 
erates in  the  Northwest  sends  canneries 
to  the  fish.  This  is  done  by  building  a 
completely  equijjped  canning  establish- 
ment on  a  large  scow,  adding  living  quar- 
ters for  the  men  required  to  handle  the 
boat  and  manipulate  the  canning  machin- 
ery, and  towing  the  floating  canner>' 
wherever  the  salmon  are  running  heav- 
iest. Three  of  the  unusual  craft  are  now 
in  use.  During  a  season  each  one  of 
these  canned  approximately  30,000  cases 
of  fish.  Among  the  features  of  the  liv- 
ing quarters  on  the  scows  are  shower 
baths  and  lounging  rooms. 


TO  TRANSPORT  MERCHANDISE 

VIA  HYDRAULIC  TUBE 

Using  a  hydraulic  tube  somewhat  as 
the  pneumatic-tube  system  is  now  em- 
ployed, but  on  a  larger  scale,  a  newly 
organized  English  concern  expects  to 
achieve  wondtrful  results  in  merchandise 
transportation.  The  arrangement  con- 
templates an  iron  jiipe.  perha]>s  two  feet 
in  diameter,  connecting  the  traffic  termi- 
nals, in  which  containers,  about  four  feet 
long,  buoyed  to  the  specific  gravity  of 
water,  would  carry  some  S(yO  pounds  of 
goods  apiece.  With  the  containers  four 
feet  apart,  and  the  pipe  filled  with  water 
moving  at  10  to  20  miles  an  hour,  a  120- 
mile  pipe  would  have  a  capacity  of  20.000 
tons,  or  165  tons  per  mile.  Siphon  action 
would  carry  the  containers  over  hills  and 
valleys,  and  even  tinder  the  Channel. 
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SMOKELESS  POWDER  FROM  TREE  STUMPS 

WAR  DEVELOPMENT 


By  E.  T.  BRONSDON 


IF  ever  again  the  United  States  meets 
with   the   great   misfortune   of  being 
forced  into  another  war,  one  necessary 

item,  at  least,  will  not   

cost  so  much  to  the 
nation.  That  item  is 
smokeless  powder. 

After  April,  1917,  the 
price  of  cotton  soared. 
The  country  as  a  whole 
paid  for  cotton  lintcrs 
by  the  thousands  of 
tons.  These  tanjjlcd 
clippings  from  the  cot- 
ton-mill spinning 
rooms,  really  nothinij 
but  weaver's  waste,  cost 
us  two  and  one-half 
cents  a  pound.  Before 
the  war  they  went  beg- 
ging at  one-half  cent  a 
pound.  The  poorer 
grafles  of  raw  cotton, 
even,  were  transformed 
into  linters  to  supply 
the  demand  at  this 
price.  Every  man,  woman,  and  child  in 
the  United  States  felt  the  pinch.  Each 
family  pocket  book  was  called  upon  to 
purchase  dresses,  stockings,  handker- 
chiefs, and  all  other  necessary  cotton  ar- 
ticles at  prices  that 
would  have  pur- 
chased silk  or  linen 
in  1914.  It  wai  one 
of  the  hardships  of 
Avar,  and  no  one 
complained. 

The  government, 
however,  saw  that, 
if  the  war  con- 
tinued much  long- 
er, the  bill  for 
smokeless  powder 
alone  would  be- 
c  o  m  e  oppressive, 
not  even  consider- 
ing the  bills  civil- 
ians would  have  to 
pay.  It  called  upon 
the  experts  of  the 
Forest  Products 
Laboratory  at 
Madison.  Wis.,  to 
attempt  the  manu- 
facture of  a  usable 
grade  of  nitrocellu- 
lose from  wood. 
Nitrocellulose  (more  properly  cellulose 
nitrate)    is    the    basic    substance  from 


This  Expert  of  the  Foreit  Products  Labo- 
ratory   Proves    That    Familiarity  Breeds 
Contempt  by  Lighting  a  Cigarette  from  a 
Burning  Stick  of  Smokeless  Powder 


For  Different  Purposes  Smokeless  Powder  is  Prepared 
in  Different  Forms.  Number  7  is  Intended  for  the 
12-Inch  Mortar;  8.  for  an  Army  Rifle;  9.  for  the  75- 
Millimeter  Gun;  10,  for  the  IG-Inch  Naval  Gun, 
and  11  for  the  12-Inch  IMaval  Weapon 


which    is    made   the   smokeless  powder 
used  in  every  army  rifle,  and  all  machine 
guns,  mortars,  fieldpieces,  and  land  and 
_________     naval    heavy  artillery. 

Corn  pith  was  men- 
tioned as  a  possible  al- 
ternative for  wood,  if 
the  latter  material  did 
not  "prove  up." 

Immediately  a  series 
of  experiments  w  i  t  h 
many  varieties  of  wood 
was  bcgnn.  W  i  t  h  i  n 
two  months  the  labora- 
tory announced  success, 
and  nitrocellulose  that 
could  be  made  into 
smokeless  powder  was 
shipped  to  Washington 
for  oHicial  test. 

The  first  exhaustive 
tests  resulted  in  the 
new  material  being 
turned  down.  The  lab- 
oratory experts  had 
been  handicapped  by 
an  entire  lack  of  specifications  or  data  on 
the  requirements  their  nitrocellulose  had 
to  fulfill.  It  was  found  that  their  first 
batch  was  very  dark  in  color,  while  that 
made    from   cotton   linters   was  .almost 

white.  For  some 
reason  it  proved  to 
be  the  case  that 
dark-colored  nitro- 
cellulose was  not 
easy  to  handle,  and 
the  powder  made 
from  it  not  suffi- 
ciently stable.  The 
experiments  were 
resumed. 

Three  weeks 
later  unimpeach- 
able results  were 
obtained.  Not  only 
had  the  laboratory 
succeeded  in  pro- 
ducing a  light-col- 
ored nitrocellulose 
from  wood,  but  the 
experts  had  found 
means  for  stabiliz- 
ing the  d.irker  ma- 
terial and  making 
it  just  as  satisfac- 
tory. tmvcrnnUMit 
tests  on  an  exten- 
sive scale  confirmed  these  results. 
The   processes   involved   were  simple. 
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First,  the  paper  pulp  was  made  from  the 
cliipped  ami  purified  wood — usually  jack 
pine,  although  other  woods  were  found 
suitable — and  then  this  was  treated  with 


To  Effect  the  Transformation  from  Pine  Wood  to 
Explosive,  the  Block  at  the  Upper  Left  is  Pulped, 
Subjected  to  Nitrating  Acida,  Washed,  Mixed  with 
Ether  and  Alcohol,  and  Finally  Made  into  "Mac- 
aroni," as  the  Finished  Product  is  Called 


nitric  and  sulphuric  acids  for  the  pur- 
l)o.sc  oj  nitration.  After  "digesting  the 
aci<U,"  the  pulp  went  to  a  steel  centrif- 
ugal wringer;  then  it  was  wrung  again, 
to  remove  the  last  traces  of  acid,  and 
lastly  the  mass  was  thoroughly  mixed  and 


softened  with  a  solution  of  ether  and  al- 
cohol, both  solvents  for  nitrocellulose, 
and  placed  in  a  machine  where  it  was 
made  into  "macaroni."  This  actually  is 
the  name  given  to  smokeless  powder  in 
its  final  stage,  as  it  is  pressed  through 
perforated  plates  just  like  the  sticks  from 
which  the  Italian  national  dish  is  pre- 
pared. In  the  smokeless  powder  even  the 
fine  stalks,  about  the  size  of  spaghetti, 
used  in  the  cartridges  of  army  rifles  have 
a  hole  the  full  length  to  make  the  burn- 
ing quicker  and  more  even.  In  the 
larger  canes  many  such  holes  are  pro- 
vided. 

One  conclusion  reached  by  the  Forest 
Products  Laboratory  in  respect  to  the 
manufacture  of  smokeless  powder  by  this 
means  is  almost  as  worthy  of  notice  as 
the  achievement  itself.  For  raw  material 
pine  stumps  are  probably  best.  The  lab- 
oratory recommends  that  this  powder  be 
made  exclusively  from  the  stumpage  on 
waste  lan<l  in  the  South.  The  price  paid 
for  the  stumps  when  delivered — from  one 
to  two  cents  a  pound — would  actually 
yield  a  small  profit  to  the  land  owner 
clearing  his  land  in  this  manner;  millions 
of  acres  of  deforested  land  in  the  South, 
which  heretofore  has  lain  uncultivated 
because  of  the  cost  of  removing  stumps, 
thus  would  be  thrown  open  to  agricul- 
ture, and  at  a  profit.  At  a  time  when  the 
world  needs  every  pound  of  food  that  can 
be  grown,  and  every  yard  of  cotton  that 
can  be  woven,  this  recommendation 
should  be  given  the  most  serious  con- 
sideration. 


SAILORS  EMPLOYED  TO  MEND 

RIGGING  ON  "AERIAL  RIDE" 

The  proprietors  of  an  amusement  park 
were  recently  confronted  by  the  task  of 


repairing  the  upper  rigging  of  the  popu- 
lar "aerial  ride,"  in  which  the  passengers 
are  whirled  about  a  high  central  tower. 
A  number  of  workmen  were  known  to 
have  the  skill  required  for  the  job.  but 

  none   cared    to  venture 

so  far  from  the  solid 
earth.  .So  the  proprietors 
a]>plied  at  a  near-by  naval 
station,  and  were  soon 
snp])lied  with  two  newly 
discharged  sailors  who 
considered  the  job  child's 
play. 


Local  Workmen  Refused  to  Repair  the  "Aerial  Ride"  at  the  Left;  So  the 
Proprietors  of  the  Amusement  Park  Hired  Two  DiBcharf[ed  Sailors  for  the 


Job. 


Despite  the  Danger  of  the  Work,  Been  at  the  Right,  It  Was  Play 
to  the  Two  "Gobs" 


€lThe  Danish  ministry 
of  traffic  is  working  out 
a  plan  for  the  erection  of 
a  great  radio  station  at 
Copenhagen  for  direct 
wireless  communication 
-with  the  United  States. 
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When  This  Remarkable  Photograph  of  the  Deck  of  the  Steamship  "Western  Knight"  was  Taken,  the  Vessel 
was  Near  Foundering  on  Its  First  Voyage.    Too  Low  Ventilators  Admitted  Water  to  a  Hold, 
Causing  a  List  That  Placed  the  Ship  at  the  Mercy  of  the  Waves 


STEAMSHIP'S  MAIDEN  VOYAGE 
TURNS  OUT  DISASTROUSLY 

Encountering;  a  storm  of  unusual  vio- 
lence 200  miles  off  Cape  Flattery,  the 
recently  completed  steel  steamship"\Vest- 
ern  Knight"  nearly  foundered  on  its  in- 
itial voyage  from  Puget  Sound,  and  was 
forced  to  return  to  port.  An  investiga- 
tion disclosed  that  the  unfortunate  ex- 
perience was  due  to  the  low  position 
of  the  vessel's  ventilators,  into  which  the 
high  waves  dashed,  flooding  one  of  the 
holds.  This  caused  the  shij)  to  list 
heavily.  In  this  position  the  steamer 
fought  a  losing  battle  with  the  sea,  until 
it  became  evident  that  disaster  would  re- 
sult if  the  vovage  were  continued.  The 
"Western  Kntght"  is  an  8.800-ton  craft 
and  was  built  for  the  United  States  Ship- 
ping Board. 


narrow  mirrors;  while  at  the  very  top  is 
perched  a  small,  but  finely  wrought, 
sphinxlike  image.  The  curved  horn  in- 
side is  built  of  laminations  cut  from  wood 


ELABORATE  PHONOGRAPH  BUILT 

IN  FIREMAN'S  SPARE  TIME 

A  remarkable  phonograph,  standing  five 
and  a  half  feet  high  and  ornamented  to 
the  taste  of  an  Indian  rajah,  is  the 
finished  product  of  a  Pittsburgh  fire- 
nan's  spare  time  for  three  years.  The 
machine  weighs  300  lb.,  and  the  cabinet 
is  made  entirely  of  hand-finished  chest- 
nut wood.  Intricately  carved  designs 
embellish  all  the  panels,  and  behind  the 
fretwork  of  the  canted  corners  are  long. 


75  years  old.  each  layer  coated  with  lamb's 
wool.  Most  of  the  work  was  done  at  the 
fire-engine  house. 
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FARMER  MAKES  TRACTOR  HELP 
TO  BUILD  HIS  BARN 

Many  farmers  have  discovered,  with 
characteristic  ingenuity,  that  a  tractor 


I 


Erecting  the  Framework  of  a  Large  Barn  with  the  Help  of  a  Tractor,  by 
the  Simple  Method  of  Tying  a  Rope  on  the  Machine  and  Then 
Kunning  It  the  Proper  Distance  to  Hoist  the  Beams 

may  be  made  to  serve  other  purposes 
than  merely  pulling  a  plow.  The  owner 
of  a  Xew  Jersey  farm  recently  completed 
a  large  barn,  the  framework  of  which 
was  erected  almost  entirely  by  tractor 
power.  The  heavy  beams  were  hoisted 
into  place  by  passing  a  rope  through  a 
block  and  tying  the  end  to  the  tractor, 
which,  instead  of  winding  it  on  a  winch, 
simply  ran  across  the  field  with  it,  com- 
pleting the  job  in  a  hurry. 


HYDROELECTRIC  POWER  PLANT 
FOR  CANADIAN  CITIES 

Electrical  energy  will  be  furnished  the 
Canadian  cities  of  Fort  William  and  Port 

 Arthur  by   a   dam  and 

I        i/     power  plant   being  con- 
I       J      structed   at  Cameron 
I      J       Falls,    on  'the  Xipigon 
Mrjfl^     River,  by  the  Hydroelcc- 
I  /g^^     trie    Power  Commission 
1/^^       of  Ontario.    The  project 
will  cost  about  $3.5CX).000. 
Water  will  be  impound- 
ed by  a  dam  30  ft.  high. 
At    the    beginning,  only 
two  units,  capable  of  de- 
veloping ID.OOl)  hp.  each, 
will  he  installed,  though 
the    i)ossibilitie5    of  the 
construction    are  70,000 
hp.,  requiring  additional 
generating    units.  The 
current     will     have  a 
force  of  6,000  volts  as  it 
conie<  from  the  dynamos, 
but  will  i)c  raised  to  110,- 
(HHl  volts   for  transmis- 
sion.    Piefore  entering 
the  cities,  approximately 
/"()  niik-s  away,  it  will  be 
lowered  to  22,001'  volts.    F'or  actual  use 
it  will  be  reduced  to  2.200  volts. 


NEW  YORK  POLICE  EXPERTS 
TO  X-RAY  ALL  BOMBS 

In  a  basement  room  of  Xew  York  Citv 
police  headquarters  is  to  be  installed  an 
X-ray  api)aratus  for  the  examination  of 
all  bombs  received  by  the  department. 
Any  person  living  in  Xew  York  who  re- 
ceives a  bomb,  or  something  he  believes 
to  he  a  bomb,  will  communicate  at  once 
with  the  j)olice.  The  suspected  object 
will  be  rushed  to  the  testing  chamber,  and 
there  subjected  to  the  X-rays  by  mem- 
bers of  the  "bomb  squad"  acting  with 
experts  from  the  U.  S.  Bureau  of  Mines. 
As  a  result  of  this  safer  and  more  scien- 
tific examination,  the  "bomb  squad"  hopes 
to  obtain  valuable  clues  to  the  origin  of 
these  infamous  weapons. 


PRIMITIVE  SUNDIAL  USED  BY 

MEXICAN  INDIAN 

While  not  as  exact  in  the  information 
it  imparts  as  a  jcwele<l  watch,  a  sundial 
of  very  primitive  con  struct  ion 
<1  i  s  c  o  v  e  r  e  d  in 
Mexico  by  an 
American  en- 
gineer, serves  sat- 
isfactorily as  a 
timepiece  for  its 
owner,  an  Indian 
woodcutter.  I  t 
was  made  by  nail- 
ing the  circular 
bottom  of  a  tin 
lard  pail  to  the 
side  of  an  in- 
clined post,  then 
driving  a  long 
spike  a  short  dis- 
tance into  the 
])ost  through  the 

center  of  the  disk.   

The  shadow  of 

the  spike  indicates  the  flight  of  time, 
measured  by  scratches  on  the  tin  disks. 


Fopular  Mechanics  Matures  wilt  apptar  in  moving  pictures  itsned     Paramount  Magaam. 
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HUGE  TREE  HUMBLED  BY  FEW  POUNDS  OF  DYNAMITE 


Government  forestry  officials  recently 
gathered  on  a  Pennsylvania  farm  to 
watch  an  expert  destroy  _ 
a  famous  chestnut  tree, 
known  as  the  largest  of 
its  kind,  and,  except  for 
the  redwoods  *of  Cali- 
fornia, as  the  largest  of 
any  kind  in  the  United 
States.  Three  to  four 
hundred  years  old,  the 


show  that  the  slow  work  of  cenfuries 
counted  for  nothing  in  the  face  of  a  little 

 .    well-  placed  dynnmite. 

So.  with  a  mechanical 
flrill.  he  quickly  bored  24 
holes  around  the  base, 
filled  them  with  110  lb. 


With  This  Comprewed-Air-Driven  AuEcr  the  Expert 
Drilled  24  Holes  about  the  Base  of  the  Tree.    In  These 


Forestry   Officials  are   Examining  the  Venerable 
Chestnut  Tree  Before  the  Dynamiting  Commenced. 
The   Tree  Was   the   Largest  of  Its  Kind  in  the 
United  States 


He  Placed  110  Pounds  of  Dynamite  in  820  Cartridges 

tree  had  developed  the  enormous  girth  of 
34  ft.  6  in.    But  the  expert  set  out  to 


of  dynamite  in  220  cartridges,  and  re- 
tired to  his  detonating  switch  600  ft. 
away.  A  motion  of  the  handle  threw  the 
old  giant  high  into  the  air. 


AUTOMOTIVE  THRESHER  GOES  FROM  SHOCK  TO  SHOCK 


A  threshing  machine  which  does  not  saving  of  time  is  an  important  factor  in 
require    the    wheat    to    be    brought    to     the  enormous  wheat  fields  of  the  West. 

it.  but  goes  through  the   ,  

field  from  shock  to 
shock,  is  used  by  some  of 
the  large  wheat  growers 
of  western  Canada,  hav- 
ing been  invented  by  an 
Alberta  man.  An  auto- 
mobile motor  propels  the 
machine,  one  man  driv- 
ing and  another  operat- 
ing the  thresher.  Four 
field  men  pitchfork  the 
sheaves  onto  the  con- 
veyor which  carries  them 
into  the  machine,  and  the 

work      Dro^resses      verv      This  Canadian  Threshing  Machine  Has  an  AatomobUe  if otor,  and  Travels 

•jt  about  the  Wheat  Field,  Threshing  as  It  Goea .  it  tJ»c8 

rapidly.     1  he  consequent  Two  Men,  One  to  Oovc  and  Oae  to  Operate 
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HANDS  USELESS,  ARTIST  HOLDS 
BfRUSH  WITH  HER  TEETH 

About  a  portrait  of  himself,  lately  sent 
to  President  Wilson,  clings  the  pathetic 
and  inspiring  story    of   the  19-year-old 


Daily  for  More  Than  Two  Months  This  Plucky  Little 
Artist  Worked  on  Her  Portrait  of  President  Wilson. 
Lacking  the  Use  of  Her  Hands.  She  has  Schooled 
Herself  to  Wield  the  Brush  in  This  Way 

artist,  so  crippled  by  rheumatism  that  she 
paints  with  the  brush  held  between  her 
teeth.  I--vcry  afternoon  for  more  than 
two  months  her  family  placed  the  paint 
box,  cup  of  water,  and  brushes  on  a  table 
before  her.  Laboriously  then,  perform- 
ing every  operation  with  her  teeth,  she 
mixed  the  colors  and  proceeded  with  her 
work  on  the  portrait.  Until  a  year  ago 
she  was  able  to  work  at  her  beloved  art 
in  the  normal  wny,  despite  her  affliction. 
Then  an  automol)iIc  accident  injured  her 
hands,  threatening  to  deprive  her  of  even 
that  sol.ice.    But  her  eagerness  for  the 


brush  sustained  her  during  months  of 
tedious  and  discouraging  practice  with 
her  teeth,  until  now  she  can  point  with 
modest  but  just  pride  to  the  unique  por- 
trait as  proof  of  her  success. 


BRITAIN  BUILDING  WORLD'S 
LARGEST  DIRIGIBLE 

The  construction  of  a  great  dirigible 
that  will  carry  six  air|)lanes  for  its  own 
protection  is  said  to  have  been  begun  by 
the  British  government.  When  finished, 
in  18  or  20  months,  the  craft  will  measure 
1,100  ft.  long  and  137  ft.  in  diameter,  giv- 
ing a  capacity  of  lO.OiMMMlO  cu.  ft.  and  a 
lift  of  200  tons.  It  is  computed  also  that 
the  cruising  radius  will  be  16.(XX)  miles, 
or  enough  to  make  the  long  journey  from 
England  to  Australia  a  performance  of 
no  particular  difficulty. 


MISSISSIPPI   TOURED    BY  NAVY 

SEAPLANES  FOR  FIRST  TIME 

Xavy  seaplanes  flew  up  the  Mississippi 
River  a  few  weeks  ago  for  the  first  time 
in  history.  As  part  of  a  large  flotilla 
which  embodied  almost  every  type  of 
craft  and  instrument  used  in  antisub- 
marine warfare,  they  visited  city  after 
city.  Each  was  "bombed"  in  turn  with 
clouds  of  literature  about  the  navy  and 
the  advantages  of  enlistment.  Uncondi- 
tional surrender  usually  followed,  with  a 
dinner  to  the  airmen  and  the  ships'  ofti- 
cers.  The  cruise  was  made  for  the  pur- 
pose of  interesting  the  river  cities  in  navy 
life,  and  thus  stimulating  enlistment. 


OOVTMiGHT,  unecawooo  »  u«Ma««M 

Navy  Seaplanes  Flew  up  the  Mississippi  River  Recently  for  the  First  Time.    The  Three  Planes  are  Here 

Moored  to  the  Old  Levee  at  Memphis.  Tennessee.  Where  They  Form  an  Interesting 
Contrast  to  the  Traditional  River  Boats  in  the  Background 
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On  tfae  Left  Is  a  General  View  of  the  Shattered  Section  of  the  Bridge,  and  at  the  Right  the  Sidewalk  and 
Railing  Separated  by  the  Bolt.    The  Insert  Pictures  Two  Stretched  Reinforcing  Rods 


LIGHTNING  DAMAGES  BRIDG2 
OF  REINFORCED  CONCRETE 

Some  unexpected  results  were  pro- 
ducc<l  when  liglitning  struck  a  rcinforced- 
concrete  bridge  across  the  Iowa  River, 
at  Iowa  City,  and  damaged  the  struc- 
ture to  the  amount  of  several  thousand 
dollars.  One  of  these  was  the  complete 
separation  of  a  concrete  sidewalk,  built 
along  the  side  of  the  span,  from  the 
bridge  itself.  The  massive  side  rail  con- 
tiguous to  the  walk  was  moved  a  notice- 
able distance  toward  the  edge  of  the 
bridge,  while  the  sidewalk  was  shoved  in 
the  opposite  direction,  and  cracked  across 
in  several  places.  The  damage  extended 
along  a  section  100  ft.  long.  As  a  result 
of  this  shifting,  many  of  the  ^2-in, 
twisted-metal  rods  which  bound  the  side 
rail  to  the  bridge  were  torn  from  the 
concrete  in  which  they  were  imbedded, 
broken  in  two.  and  the  pieces  dropped 
into  the  conduit  beneath  the  sidewalk. 
When  recovered  these  were  found  to 
have  been  reduced  to  l^-in.  rods  through 
stretching. 


MEXICO  HAS  OIL  WELL 

CAPPED  WITH  ICE 

About  14  miles  south  of  Tanipico.  Mex- 
ico, there  is  an  oil  well  whose  casing 
head  is  caked  with  and  surrounded  by  ice 
to  the  extent  of  several  tons.  F.ven  the 
derrick  floor  is  covered  with  it.  The 
oil  and  gas.  when  encountered  at  a 
depth  of  3.000  ft.,  shot  upward  with  a 
pressure  that  threw  the  drills  and  casing 
hundreds  of  feet  in  the  air.  Now  the 
pas  leaking  out  around  the  heavy  gate 
valve,  through  the  sudden  expansion  on 


its  release,  absorl^s  so  much  heat  that 
surroun<Hng  moisture  is  frozen.    The  re- 
frigerating process   is  exactly   like  the 


The -Coating  of  Ice  about  the  Casing  Head  of  This 
Mexican  Oil  Well  la  Visible  in  the  Center  of  the 
Picture.    It  is  Caused  by  the  Refrigerating  Action 
of  Expanding  Gas 


familiar  action  of  liquid 
.icid.  or  ammonia  gas. 


air.  .carbotiic 


CThousands  of  {lischargcd  soldiers  and 
sailors  are  now  receiving  farm  training 
through  the  summer  courses  arranged  for 
them  by  practically  all  of  the  colleges 
of  agriculture  in  the  Ignited  States. 


Popular  Mechanics  Jtatures  will  apptar  in  movitig  pictures  issued  by  Paramount  Magiuint. 


Digitized  by  Google 


53G 


POPULAR  MECHANICS 


HIGH-EXPLOSIVE  DETONATORS 
SCATTERED  FOR  SAFETY 

Storing  high-explosive  detonators  in 
small  quantities  at  scattered  points,  in- 


1 

^^^^^ 

stead  of  placing  them  in  a  single  maga- 
zine, is  the  method  used  at  naval  stations 
to  lessen  the  danger  of  disastrous  explo- 
sions. A  few  caps  are  placed  in  each  of 
a  number  of  boxes  hung  on  the  walls  of 
offices,  barracks,  and  other  buildings.  The 
boxes  arc  painted  a  bright  red,  and  labeled 
to  prevent  tampering.  Should  the  con- 
tcnis  of  one  of  the  boxes  explode,  it 
would  do  no  serious  harm. 


One  of  the  Boxes  in  Which  are  Stored  a  Few  of  the 
Detonators  Constituting  a  Naval  Station's  Supply 
is  Shown  Hanging  on  the  Wall  behind  the  Omcer 


UNUSUAL  HOT-WATER  SYSTEM 

FOR  HEATING  TOWN  HALL 

The  town  hall  in  a  large  city  of  central 
F.uropc  is  being  heated  with  hot  water 
piped  from  an  electric-light  jdant  hair 
a  mile  away.  Live  steam  at  648°  F.  and 
28-lb^_prc>-.ure  is  used  to  heat  the  water 
to  275^  F.  At  tliis  high  temperature  a 
pipe  only  seven  inches  in  diameter  is  ade- 
quate. The  return  pipe  is  of  the  same 
size,  and  a  third  pipe  is  installed  as  an 
emergency  reserve  for  either  delivery  or 
return.  The  pii)es  are  laid  in  a  concrete 
subway,  each  with  a  two-inch  coat  of  in- 
sulation, and  the  waste  space  is  utilize<l 
for  electric  wires.  At  the  radiators,  the 
superheated  water  is  tempered  to  194®  by 
pumping  in  a  percentage  of  cooler  water 
from  the  return  pipe.  The  temperature 
of  each  part  of  the  building  is  registered 
and  controlled  at  the  engine  room. 


COMPLETELY  EQUIPPED  SHOP  CARRIED  ON  ARMY  TRUCK 


For  making  repairs  to  the  ordnance 
equipment  of  soldiers  in  the  field,  an  army 
truck  has  been  trans 
formed  into  a  mo 
bile  repair  shop 
by  the  ordnance 


corps.  Among  other  equipment,  there 
are  two  power  machines  mounted  on  the 

truck,  one  for 
sew ing  lea- 
i  li  e  r  and 
other  heavy 
material, 
and  one 
for  lighter 
work.  A 
vise  and  a 
riveting 
m  a  c  h  i  n  I- 
also  are 


copimiHT.  rnxMiTTtt  o»  m>oim«T»o» 

Many  Stationary  Repair  Shops  Have  Not  as  Much  Equipment  as  This  One  on  Wheels.    Two  Machines,  a 

Vise,  a  Riveter,  and  Many  Drawers  and  Bins  Are  Features 
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provided.  Drawers  and  bins  hold  tools 
and  supplies.  The  sides  and  end  of  the 
l)ody  of  the  truck  are  hinged  to  allow 
lowering  to  a  level  with  the  floor,  thus 
giving  workmen  more  room. 


LARGEST  MOVING  PICTURES 
SET  DISTANCE  RECORD 

Two     moving-picture     records  were 
broken  recently,  it  has  been  asserted,  at 
the  centenary  celebration 
of  the  Methodist  church 
in  Columbus,  Ohio.  An 
ordinary  projecting  ma- 
chine,  equipped   with  a 
special    lens,  a  special, 
rapid  shutter,  and  a  15U- 
ampere  light,  was  used 
to  throw  pictures,  100  ft. 
by  75  ft.,  on  a  screen  350 
ft.  away   from  the  ma- 
chine.    These    are  be- 
lieved to  be  the  largest 
animated    pictures  ever 
shown,  and  the  distance 
they  were  projected  also 
is  said  to  establish  a  rec- 
ord.  The  light  etnployed 
was    three     times  the 
strength  of  those  com- 
monly  used.    It  gener- 
ated so  much  heat  that  it 
was  necessary  to  oper- 
ate the  cinematograph  at 
great  speed  to  prevent 
burning  the  film.    The  screen  on  which 
the  pictures  were  thrown  was  115  ft. 
square. 


IMPROVED  FORM  OF  DRILL 
CUTS  SQUARE  HOLES  , 

Added  to  the  growing  collection  of  odd 
tools  is  a  new  form  of  square-hole  drill, 
de  vised  by  the  superintendent  of  an 
eastern  shipyard's  machine  shop.  The 
drill  itself  is  triangular  in  shape,  with  its 
sides  hollowed  out  to  give  three  cutting 
edges.  While  the  drill  is  revolving,  its 
axis  is  made  to  travel  in  an  orbit  whose 


At  the  Left  the  Square-Hole  Drill  ib  Seen  Working  in  a  Press,  the  Closc- 
Up  View  at  the  Right  Showing  How  It  Operates  through  a  Guide. 
Which  Steadies  the  Orbital  Motion  Imparted  by  the  Chuck 


NEW  THUMB  TACK  AND  LIFTER 

AID  IN  DRAFTING 

An  improved  thumb  tack  for  the  use 
of  draftsmen  has  a  head  that  is  provided 
with  a  knife-edge,  which  permits 
it  to  hug  the  paper.    This  en- 
ables the  T-square  and  drawing 
triangles  to  slide  easily  over  the 
surface.    It  is  not  necessary  to 
remove  these  tacks  by  inserting 
the  finger  nail  under  the  edge,  a 
special    lifter    being  provided, 
which  has  two  spring  claws  that 
fit  in  holes  in  the  top 
of  the  tacks. 


C  Flies  caught  in  traps 
owned  by  the  city  at 
Redlands,  Calif.,  are  sold  to  a  near-by 
"sh  hatchery  as  fish  food.  Trucks  carry 
"ullions  of  them  to  the  hatchery  daily. 

Popttlar  MtcMomics/tatttrts  will  appear  in  moving  pictures  issued  by  Paramount  Magaxin*. 


course  is  elliptical.  This  movement  is  not 
now  automatic,  but  could,  the  inventor 
declares,  readily  be  made  so  if  quantity 
production  made  it  desirable.  The  drill 
cuts  a  clean  and  accurate  square  hole, 
which  needs  no  subsequent  tooling,  even 
in  the  corners.  While  used  so  far  only 
for  three-inch  holes,  it  is  stated  that  a 
six  or  even  eight-inch  cut  is  within  its 
capacity. 

NAVY  PLANS  GIGANTIC  AIRSHIP 
HANGAR  FOR  ATLANTIC  COAST 

The  secretary  of  the  navy  has  approved 
plans  for  the  erection  at  Lakehurst,  N.  .1., 
of  a  tremendous  dirigible  hangar,  to  be 
of  steel  throughout,  and  800  ft.  long,  265 
ft.  wide,  and  174  ft.  high,  with  provision 
for  additional  sections  as  required.  The 
designers  are  evidently  lookmg  far  into 
the  future,  as  a  shed  of  these  dimensions 
will  shelter  a  dirigible  of  lO.OOO.OOO-cu.-ft. 
gas  capacity.  It  will  be  remembered  that 
the  transatlantic  dirigible  "R-34"  holds 
2.0O0.0O0  cu.  ft.,  or  only  one-fifth  as  much. 
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USE  GLASS  SOUNDING  BOARD 
IN  CHURCH  AUDITORIUM 

Plate  glass  was  used  in  the  construc- 
tion of  a  sounding  hoard  that  has  im- 


A  Sounding  Bomrd  of  Plate  Glass  That  is  Used  in  a  Detroit  Church: 
Three  Heavy  Panes.  Set  in  a  Steel  Frame,  are  Suspended  over  the  Pulpit, 
and  Throw  the  Voice  of  a  Speaker  to  All  Parts  of  the  Room 

proved  the  acoustic  properties  of  a  De- 
troit church.  Three  panes  of  heavy 
glassware  set  in  an  oblong  frame  of  steel, 
which  is  attached  to  a  wooden  pole  by 
wires  from  its  corners,  and  suspended 
over  the  pulpit  by  cables  fastened  at 
either  ciul  of  the  pole.  The  cables  pass 
through  pidleys  on  the  ceiling,  permit- 
ting the  contrivance  to  be  raised  or  low- 
ered to  suit  different  speakers  or  condi- 
tions. The  frame  and  pole  are  painted  to 
harmonize  with  the  woodwork  of  the 
room. 


COAL-MINE  WINDING  MACHINE 

HAS  INTERESTING  CONTROL 

Electrical  winding  machinery  recently 
installed  for  operating  the  cage  of  a  large 
English  coal  mine  has 
some  control  features  of 
marked  interest.  The 
37()-hp.  alternating-cur- 
rent moti>r,  driving  the 
15-ft.  drum  through  a 
10-ft.  spur  gear,  is  con- 
trolled by  a  liquid  rhe- 
ostat through  which 
electrolyte  flows  con- 
tinuouNly.  Resistance  i> 
chanincd  by  raising  or 
lowering  a  sluice  gate, 
the  gradual  replenishing 
of  llie  liquid  when  the 
gate  is  raised  assuring  a 
safe  rate  of  acceleration 
for  the  motor.  A  small 
direct-current  generator, 
chain-driven  fro  m  the 
motor  shaft,  operates  a 
relay  through  stcp-M-stcu  resistances  if 
the  drum  accelerates  too  fast,  and  throws 
the  main  circuit  breaker,  stopping  the 
machine. 


MOVE  TO  PERPETUATE  PUBLIC 

USE  OF  NAVAL  WIRELESS 

I'se  of  the  Xavy  Department's  wireless 
system  for  commercial  purposes  is  pro- 
posed in  a  bill  introduced  by  the  secre- 
tary of  the  na\y.  The  emergency  legis- 
lation which  has  temporarily  allowed 
such  use  is  about  to  expire.  The  govern- 
ment's vast  radio  facilities,  supplement- 
ing the  already  overcrowded  cables, would 
prove  a  tremendous  business  asset  to  the 
country  in  the  building  up  of  foreign 
trade.  The  navy  has  eight  transmitting 
and  receiving  stations  on  the  Pacific 
coast,  four  on  the  Atlantic,  two  in  the 
Hawaiian  Islands,  and  one  each  in  the 
Philippines  and  Guam.  The  range  of 
the  system  is  from  Italy  and  all  of  west- 
ern Europe  to  China  and  eastern  Siberia, 
working  directly  with  the  high-power 
stations  in  foreign  countries. 


MINIATURE  CASTLE  CARVED 

FROM  SOFT  SANDSTONE 

Carved  from  soft  sandstone,  a  miniature 
medieval  castle  on  a  California  beach 
faithfully  represents  a  feudal  fortress  on 
a  small  scale.  The  model  building  stands 
on  a  diminutive  hill  that  strikingly  re- 
seml)les  the  precipitous  elevations  upon 
which  such  strongholds  usttally  were 
built.  Several  styles  of  architecture  are 
to  be  seen  in  the  small  castle,  which  was 


Miniature  Medieval  Castle,  Carved  in  Sandstone  on 
a  California  Beach:   The  Watch  at  the  Bottom  of 
One  of  the  Towers  Indicates  the  Model's  Sixe 

fashioned  on  a  scale  of  V4  in.  to  1  ft.  by 
a  mechanical  engineer  who  spent  his 
leisure  moments  on  the  task. 
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Tilting  Hoppers  for  Railroad  Gondolas:  One  is  Shown  DeliverinK  Gravel  into  a  Motor  Truck,  While  That 
at  the  Left  is  Pilled  and  Ready  for  Dumping.    The  Hoppers  Are  Removable 


TILTING  HOPPERS  ON  CARS 

LOAD  TRUCKS  RAPIDLY 

Tilting  hoppers  attached  to  the  edges 
of  railroad  gondolas  are  used  in  some 

f tarts  of  the  V\'est  to  expedite  the  trans- 
er  of  gravel  from  the  cars  to  motor 
trucks.  The  hoppers  are  filled  vrith  hand 
shovels  and  dumped  into  the  truck  bodies 
when  the  machines  are  driven  alongside 
the  track.  This  method  prevents  loss  of 
time  by  providing  loads  for  trucks  as  soon 
as  they  arrive  at  the  cars.  When  a  car 
has  been  emptied,  the  hoppers  can  be 
removed  and  fastened  to  one  that  is  filled. 


SWAMPS  IMPEDE  BUILDERS 

OF  CONCRETE  AQUEDUCT 

Many  difficulties  were  encountered  by 
the  builders  of  a  recently  completed  con- 
crete aqueduct  from  Shoal  Lake  to  Win- 
nipeg, Canada,  a  distance  of  97  miles 
through  territory  consisting  largely  of 
swamps.  At  some  points  the  ground  was 
so  soggy  that  the  ditch,  which  was  dug 
to  receive  the  enormous  pipe,  would  cave 
in  if  excavated  material  was  placed  near 
the  edge  of  the  cut.  In  such  cases,  two 
excavating  machines  were  used,  one  for 
<''Kg>ng  and  the  other  for  picking  up 
excavated  material  and  dcpositinrr  it  at 
a  distance  from  the  ditch.  Where  the 
water-soaked  soil  in  the  bottom  of  the 
cut  was  found  too  soft  to  bear  the  weight 
«f  the  aqueduct,  piles  were  driven 
through  it,  to  a  more  solid  stratum,  and 
cut  off  close  to  the  surface  to  provide  a 
firm  foundation. 


CThe  Canadian  Air  I^oard  prohibited 
trick,  exhibition,  or  low  flying  over  city 
areas  just  a  few  days  before  the  Chicago 
dirigible  disaster. 


COMBINED  DOOR  AND  LADDER 

LATEST  SILO  IMPROVEMENT 

Greater  speed  in  feeding,  better  and 
.more  certain  ventilation,  and  increased 

^-r.  ta>e  of  operation 
Llyri'  are  advantages 
of  a  silo  door  re- 
cently put  on  the 
market.  accord- 
ing to  its  manu- 
facturers. E  a  c  h 
door  is  of  stami- 
a  r  d  size  and 
swings  on  t  w  a 
hcavv.  malleable- 


OpcninK  •  Section  of 
the   Combination  Sila 
Door  and  Ladder 


I 


iron  hinges, 
shaped  so  as  to 
olf.ir  the  door  by 
7  in.  and  set  l.'^  in. 
•n  p  a  r  t.  T  h  e  s  c 
form  a  ladder,  up 
which  the  farmer 
may  climb  to 
open  any  section  or  sections.  Opening  is 
accomplished  by  one  simple  operation. 
A  rigid  frame  and  a  positive-locking  de- 
vice makes  the  door  air-tight  when 
closed.  The  ladder  is  particularly  valua- 
ble in  cold  weather,  when  ice  makes  the 
ordinary  type  extremely  dangerous. 
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When  There  Ii  No  Snow  on  the  Ground,  an  Alaskan  Hitches  Hia  Dog  Team  to  This  Wheel. Mounted  Sled 
and  Rides  on  Rubber  Tires.   The  Sled  Is  One  of  the  Type  Used  by  Indiana 


WHEEL-MOUNTED  DOG  SLED 
USED  BY  ALASKAN 

Snow  and  ice  are  not  perpetual  in 
Alaska,  popular  belief  to  the  contrary, 
and  while  dog  sleds  are  commonly  used 
during  the  colder  months,  they  are  of  no 
value  in  the  summer,  when  the  ground* 
lacks  its  covering  of  white.  This  latter  fact 
led  a  resident  of  the  territory  to  invent 
a  conveyance  to  be  drawn  by  his  dog 
team  during  the  warm  season.  A  sled  of 
Indian  design  was  mounted  on  four  small 
bicycle  wheels,  and  a  steering  column  and 
wheel  from  an  automobile  were  connected 
to  the  front  pair.  Five  dogs,  hitched  iti 
the  usual  manner,  draw  the  wheel- 
mounted  sled. 


SEAPLANE  TAKES  REPAIRMEN 
TO  MEND  BROKEN  WIRE 

A  seaplane  was  used  in  the  Panama 
Canal  Zone  recently  to  take  repairmen 
to  the  scene  of  a  break  in  a  telegraph  line 
on  the  isthmus.  This  swift  means  of 
travel  made  it  possible  to  resume  com- 
nuinication  in  a  brief  time.  Carrying  two 
.irmy  officers,  the  plane  flew  from  llalboa, 
rvar  the  city  of  Panama,  to  San  Carlos. 


a  town  50  miles  away,  in  45  minutes. 
The  officers  located  the  broken  wire  in 
San  Carlos,  mended  it.  and  then  returned 
to  Balboa  in  Ai)  minutes.  It  woultl  have 
required  three  days  to  make  the  trip  in 
the  usual  way,  which  is  by  horse. 


WATER  EXCAVATES  RESERVOIR 

AND  CARRIES  AWAY  DIRT 

Directed  by  man.  water  is  digging  a 
large  reservoir  in  Kansas  City,  and  be- 
sides is  carrying  away  the  earth  ex- 
cavated and  with  it  filling  a  small  lake 
that  is  considered  undesirable.  The  site 
of  the  reservoir  is  in  a  municipal  park 
near  the  edge  of  a  high  cliff,  at  the  base 
of  which  is  the  lake.  Streams  from  two 
3-in.  fire  hose  are  played,  24  hours  a  day. 
on  the  area  set  aside  for  the  reser\oir. 
and  the  material  loosened  in  this  manner 
is  carried  suspended  in  the  water  to  the 
lake  by  a  6-in.  pipe.  By  using  this  meth- 
od, the  contractor  doing  the  work  avoids 
damaging  the  improved  roads  in  the 
vicinity  by  heavy  hauling,  which  would  be 
necessary  if  the  excavated  dirt  were  taken 
away  in  wagons.  The  lake  which  is  being 
filled  has  been  the  scene  of  numerous 
suicides. 


I 


Hydraulic  Excavating:   Streams  of  Water  from  Fire  Hose  were  Played  on  the  Site  of  a  Reservoir  Sbowa 
in  the  Two  Pictures  on  the  Right.    On  the  Left  Is  the  Lake  Which  is  Being 

Filled  with  Excavated  Material 


Digitized  by  Googl 


POPULAR  MECHANICS 


5GL 


CURVED  BACKGROUND  FOR  STUFFED-BIRD  PICTURES 

Many  of  the  most  ed- 
ucative and  striking  bird 
pictures  are  made  by 
photographing  stuffed 
birds  against  a  cleverly 
painted,  curved  back- 
ground. Museums  of 
natural  history  use  habi- 
tat pictures  made  in  this 
manner,  in  many  in- 
stances finding  them  more 
satisfactory  tlian  those 
from  life  itself.  The 
foundation  for  the  back- 
ground is  formed  by  a 
large  canvas  painting, 
cur\cd  back  sh:iri)ly  at 
the  ends,  so  that  the 
group  will  photograph 
in  proper  perspective. 
Carefully  assembled  be- 


By  SkillfuUy  Blending  the  Objects  of  the  Foreground  with  the  Curved. 
Painted  Background.  This  Stuffed  "Road  Runner"  from  Arizona  is  Given 
a  Setting  That  Rivals    Nature.     The   Curved    Background   Is  Largely 
Responsible  for  the  Illusion  of  Reality 


igret 

Carolina:  The  Curved  Back- 
ground   Is   Responsible  Here. 
Again,  for  the  Perfect  Perspec- 
tive of  the  Picture 

fore  the  painting  are 
shrubs,  grasses,  mosses, 
or  other  growths,  all  se- 
lected only  after  study 
of  the  llora  peculiar  to 
the  region  represented. 
Thus  any  number  of 
birds  may  be  shown  in 
any  desired  positions, 
and  amid  surroundings 
that  are  both  true  to  na- 
ture and  ingeniously  dis- 
posed to  dis])lay  the  spec- 
imetis  to  best  advantage. 
In  this  way  the  settings 
seem  more  satisfactory 
than  nature,  giving  the 
student  time  for  unhur- 
ried inspection,  and  re- 
warding the  photog- 
rapher with  excellent 
nature  pictures. 


MAKE  CELLULOSE  SUBSTITUTE 
FROM  TREATED  GELATIN 

» 

.\  new  French  process  of  treating  gela- 
tin, or  glue,  produces  a  substance  with 
all  the  plastic  and  coloring  properties 
of  the  widely  used  cellulose  products,  but 
entirely  noninflammable  and  odorless. 
The  gelatin,  or  glue,  is  melted  in  a  water 
bath  at  194"  F.,  and  to  it  is  added  a  mix- 


ture of  hop-rtower  decociion  and  oxalic 
acid,  which  precipitates  impurities  and 
gives  flexibility  to  the  material.  It  is 
then  dried  in  sticks  or  sheets,  dyed  any, 
color  desired,  and  soaked  in  a  solution 
of  formaldehyde,  alcohol,  water,  oxalic 
acid,  tannin,  and  glycerin.  After  drying 
in  hot  air,  it  is  ready  to  be  worked  into 
articles  of  imitation  ivory,  tortoise  shell, 
horn,  or  amber. 


Pbpular  Mtckanics  features  will  appear  in  moving  pictures  issued  by  Paramount  Magazine. 


This  Wire  Caging  Supplants  the  Old-Pashioned  Scarecrow  in  Keeping  the  Birds  from  a  New  Species  of 
Wheat   Developed  at  a   Govemment   Experiment  Farm.      Bred  from  a   Hardy  Siberian   Species  and  « 
Luxurious  American  Strain.  This  Crossbred  Wheat  Is  Typical  of  the  Made-to-Order  Products  of  the  Farm. 
Such  Work  Promises  to  Save  the  American  Farmer  Millions  Each  Year 

CROSSBRED  FRUITS  AND  GRAINS  DISEASE-PROOF 

By  ROBERT  H.  MOULTON 


I  X  Alexandria  County,  V'a.,  across  the 
Potomac  from  Washington,  is  located 
a  4(K)-acre  government  exjicrimcnt  farm 
where  many  wonderful  things  arc  being 
accomplished.  It  is  one  of  the  largest 
highly  specialized  farms  in  the  world  and 
is  operated  by  the  Bureau  of  Plant  In- 
dustry of  the  Department  of  Agriculture. 
The  latest  thing  to  draw  attention  to  this 
farm  is  the  announcements,  by  the  scien- 
tists working  there,  that  there  has  been 
tliscovered.  or  rather  jiroduced  through 
cros>l)reeding.  a  wilt-proof  tomato.  This 
is  of  great  importance,  because,  be  it 
known,  there  is  a  mysterious  disease  called 
tomato  wilt,  which  has  done  untold  dam- 
age in  regions  where  tomatoes  are  spe- 
cially cultivated.  The  toll  from  this  dis- 
ease in  Georgia  last  year  was  5^1  per  cent 
of  the  cro[),  while  \'irginia's  and  M.irv- 
land's  crops  were  cut  by  lO.OOO  and  25,000 
tons,  respectively. 

At  the  government  farm,  however,  there 
was  a  field  of  tomatoes  which  defied  evcrj' 
;;ttack  by  the  wilt.  The  plants  in  this  field 
were  repeatedly  subjected  to  contact  with 
diseased  plants  brought  from  other  parts 
of  the  country  for  that  purpose,  and  not 
one  of  thom  was  affected  in  the  slightest. 
From  this  field,  tlu  refore,  was  gathered  a 
goodly  supply  of  tomato  seeds  which  will 
be  sent  to  all  the  principal  tomato-grow- 
ing sections.  The  result,  it  is  confidently 
predicted,  will  be  the  ultimate  eradication 
of  the  disease  and  the  consequent  saving 
of  millions  of  dollars  to  the  tomato 
growers  of  the  country. 

Sometimes  the  scientists  at  the  experi- 
ment farm  can  find  a  cure  for  a  plant 
disease.    If  they  cannot,  they  seek  a  plant 
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which  will  resist  the  disease,  and  then, 
through  the  mixing  of  varieties,  evolve  a 
seed  which  will  produce  bountifully  and 
at  the  same  time  be  immune  to  the  dis- 
ease.  This  was  the  case  with  the  tomato 
experiments.    Cures  were  sought  for  the 
tomato  wilt.    This  involved  a  long  an<l 
exact  process,  for  the  wilt  germ  first  had 
to  be  isolated  and  then  efforts  made  to 
control  it  by  chemical  sprays.    As  thes< 
cflforts  were  not  successful,  search  was  he-  j 
gun  for  a  plant  that  would  resist  the  dis- 
ease.   After  a  long  time  such  a  plant  was  ' 
found.  .  I 

This  plant,  however,  yielded  but  a  singb- 
scrawny  tomato,  which  had  nothing  to 
recommend  it  but  a  magnificent  consti- 
tution. Therefore  it  was  decided  to  mate 
the  hardy  but  otherwise  unprepossessing 
tomato  to  an  aristocrat  of  the  same  family 
from  another  section,  noted  for  its  pro- 
lific yield.  This  was  done,  and  after  sev- 
eral years  of  progressive  experimenting 
with  the  progeny  of  this,  the  wilt-proot 
tomato  has  been  evolved. 

,\notlicr  promising  example  of  cross- 
breeding is  that  of  a  variety  of  Siberian 
wheat  with  a  strain  from  our  own  West. 
The  Siberian  wheat  possessed  the  quality 
of  superb  vigor,  built  up  through  cen- 
turies of  resistance  to  extreme  cold,  and 
I  he  western  beauty  that  of  abundance  but 
the  disadvantage  of  susceptibility  to  cold. 
Throoerh  this  experiment  it  is  expected 
that  there  will  be  evolved  a  new  wheat 
which  will  combine  the  best  qualities  of 
both  parent  wheats. 

While  all  this  sounds  simple  enough,  it 
is  in  reality  a  long,  tedious,  and  usually 
costly  process.    In  the  case  of  the  two 
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wheats,  the  expense  of  mating,  inchuling 
the  succeeding  tests,  has  amounted  to 
$10,000.  Of  course,  this  price  will  be 
cheap  enough  if  the  final  results  are  as 
anticipated.  The  progeny  of  the  Siberian 
and  western  wheats  is  considered  so  valu- 
able that,  during  the  growing  season,  it  is 
placed  in  a  cage  fi>r  protection  from  hinls. 
The  cage  is  of  wire  netting,  with  a  head- 
room of  eight  feet,  so  that  the  cultivator 
can  move  about. 

Some  idea  of  the  huge  amount  of  work 
carried  on  at  the  experiment  farm  may  be 
gained  from  the  fact  that  there  are  over 
1,500  dilTerent  grain  seeds  being  experi- 
mented with,  while  the  variety  of  fruits, 
llowcrs,  ami  vegetables  is  almost  as  nu- 
merous. 


OAK  TREES  ARE  MONUMENT 

TO  SEVEN  BROTHERS 

Seven  stately  oak  trees,  growing  so 
close  together  that  their  trunks  seem  to 
merge  into  a  single  butt,  are  pointed 


SHIP  PIERS  AT  AN  ANGLE 
SOLVE  SPACE  PROBLEM 

A  growing  problem  of  the  San  Fran- 
cisco water  front  is  the  location  of  the 
government-pier  head  line,  oidy  800  ft. 
from  the  sea  wall.  Adequate  docking  fa- 
cilities for  modern  ocean  trafiic  demand 
piers  at  least  1.000  ft.  long.  So  far  as 
new  piers  are  concerned,  the  harbor 
commission  has  solved  the  puzzle  by 
building  them  at  an  angle  to  the  sea 
wall.  One  of  these  structures,  project- 
ing at  45",  attains  on  its  outer  side  a 
length  of  1,082  ft.,  with  a  width  of  200 
ft.,  while  its  inner  and  shorter  side  is 
882  ft.  long,  without  in  the  least  encroach- 
ing upon  the  government  boun-  

dar>'.  Three  otbcr  piers  of  vary- 
ing angles  exceed  the  theoretical 
80(J-ft.  limit  by  very  useful  mar- 
gins. Navigation  along  the 
cur\'ed  water  front  also  is  made 
easier  by  the  fanlike  arrange- 
ment of  the  pier  ends,  the  wide 
space  between  them  offering  in- 
creased maneuvering  possibilities. 


Seven  Acorns,  Planted  bv  At  Many  Brothers  Just 

before  the  Civil  War,  Produced  This  Beautiful  Group 
of  Oak  Trees  in  Louisiana.  Each  Acorn  Was  the 
Seed  of  a  Strong,  Healthy  Tree,  a  Monument  to  Itt 

Planter 

out  to  travelers  in  Louisiana  as  a  memo- 
rial of  seven  brothers  who  planted  the 
acorns  from  which  they  grew.  The  plant- 
ing was  done  just  before  the  Civil  War, 
and  each  seed  produced  a  strong  and 
healthy  tree.  Festoons  of  moss  on  the 
branches  of  the  trees  add  to  the  pic- 
turesque appearance  of  the  group. 


am 


The  Map  Gives 
•  P«irly  Accu- 
rate  Idea  of  the 
Advantage  Gained 
oy  Placing  the  Piers 
*\  the  Right  in  Angular  Relation 
Yfith  the  Shore  and  the  Government- 
P'er  Head  Line.  The  Airplane  View 
at  the  Top  Conveys  the  Same  Inior. 
nation  by  Perspective 
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POWER  PLANT  ROLLS  TO  ANY 

PART  OF  MACHINE  SHOP 

:  For  use  in  the  laboratories  of  a  tech- 
nological school,  a  portable  power  plant 
has  been  developed  that  should  recom- 


This  Electric  Power  Plant  may  be  Rolled  to  Any  Part 
of  the  Shop  on  Its  Iron  Wheels.    The  Friction 
Transmission  Varies  the  Speed  as  Desired 


mend  itself  to  many  machine  shops. 
Mounted  on  four  iron  wheels,  the  base  or 
platform  supports  a  7-hp.  motor  with  a 
friction  transmission  and  a  drive  pulley. 
The  apparatus  rolls  easily  to  any  part 
of  the  laboratories,  yet  is  so  compact  and 
heavy  that  it  keeps  its  place  regardless  of 
the  speed  developed.  The  friction  trans- 
mission gives  easy  control  of  the  speed. 


WILD  FLOWERS  BEAUTIFY 
CITY'S  VACANT  LOTS 

Weed-covered  vacant  lots  were  con- 
verted into  spots  of  beauty  in  a  western 
city  by  the  simple  means  of  destroying 
the  offending  vegetation  and  sowing  wild- 
flower  seed  in  the  unsightly  areas.  A 
man  possessed  of  considerable  civic  pride 


Vacant  Lots  in  a  Western  City  were  Beautified  by 
Sowing  Them  to  Wild  Flowers.    Siijns  Request 
the  Public  Not  to  Pick  the  Posies 


started  the  work,  which  later  was  taken 
up  on  a  larger  scale  by  a  men's  club. 
Signs  were  erected  on  the  beautified  lots, 
requesting  the  public  not  to  pick  the 
flowers,  and  pointing  out  the  economy 
and  value  of  the  scheme. 


LONG-DISTANCE  GUNS  SHOWN 

TO  LACK  PRACTICAL  VALUE 

One  of  the  things  the  United  States 
did  not  develop  during  the  war,  and  ha> 
no  intention  of  developing  now  or  in  the 
future,  is  a  long-distance  gun.  That  the 
75-niile  German  cannon  that  bombarded 
Paris  could  readily  be  surpassed,  merely 
as  a  matter  of  engineering,  has  been  dem- 
onstrated by  the  Ordnance  Department 
with  a  set  of  interesting  but  wholly  ex- 
perimental figures,  which  never,  in  all 
probability,  will  be  put  to  practical  use. 
The  theoretical  gun  is  225  ft.  long,  burns 
1,440  lb.  of  powder,  and  throws  a  500-lb. 
shell  121  miles.  As  the  present  length 
limit  of  forging  is  70  ft.,  the  hypotheti- 
cal 225-ft.  barrel  would  demand  a  radical 
increase  in  size  of  all  steel-making  eqvrip- 
ment.  from  the  furnaces  to  the  lathes 
already  of  giant  dimensions-  The  barrel 
might,  of  course,  be  made  in  sections; 
but  erosion  troubles  would  undoubtedly 
manifest  themselves,  as  the  breech  por- 
tion would  be  exposed  to  high  tempera- 
tures for  considerably  longer  period*. 
Such  a  ^un  would  cost  some  $2,500,000. 
and  its  life  would  be  short.  The  depart- 
nicnt's  figures  have  their  greatest  value 
in  proving  that  the  long-distance  gun  is 
an  impractical,  extravagant,  and  useless 
engine. 


EXPLAINS  VOLCANIC  VAPORS 
OF  GREAT  SMOKE  VALLEY 

Since  the  discovery  of  the  Valley  of 
Ten  Thousand  Smokes  in  Alaska,  various 
theories  have  been  advanced  to  explain 
the  nature  of  the  myriad  emanations 
from  the  valley  floor.  A  scientist  at- 
tached to  the  exploration  party  disposer 
of  the  idea  that  steam  from  superheated 
drainage  water  is  the  cause,  by  pointing 
out  the  acid  and  metallic  composition 
of  the  vapors.  He  considers  the  activity 
due  to  total  decomposition  of  the  water 
contained  in  the  crust,  and  the  subse- 
quent reaction  of  the  evolved  oxygen  and 
hydrogen  upon  the  molten  interior  mass 
of  the  earth  at  extreme  temperatures. 
The  fissures  through  which  the  vapors 
escape  were  caused  bv  the  eruption,  in 
T)12.  of  ^^ount  Katma'i. 
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TREE -SPRAYING  APPARATUS  TOURS  BIG  TERRITORY 


One  of  the  developments  of  the  fight  prouiul.  while  much  greater  heights  can 
against  tree  pests  is  a  mobile  power  be  reachctl  by  using  ladders.  A  solution 
sprayer  that  is  touring  the  middle  West,  containing  arsenate  of  lead  is  used  in  the 
working  in  certain  local- 
ities only  so  long  as  its 
services  are  demanded, 
then  moving  to  another 
field.  The  apparatus  is 
mounted  on  the  chassis 
of  a  stock  model  one-ton 
truck,  and  consists  of  a 
385-gal.  wooden  tank  for 
carrying  si)raying  *  mi.x- 
turc;  a  pressure  pump, 
driven  by  a  gasoline  en- 
gine; hose,  spraying  noz- 
zles, and  ladders,  the 
latter  for  use  when  un- 
usually tall  trees  are  to 
be  treated.  A  roof  shel- 
ters the  pump  and  engine, 
which  arc  located  behind 
the  tank.  Curtains,  which 
are  rolled  down  when  the 
sprayer  is  on  the  road,  to 
exclude  <lust.  or  in  bad 

weather,    further    protect      Mobile  Tree  Sprayer  That  is  Touring  the  Middle  West:  The  Tank  Holds 
the     mechanism.       With        386  Gallons  of  Spraving  Mixture.    A  Gasoline  Engine  Drives  the  Pres- 
,  Prt  It       r  '"fc  Pump.   All  of  the  Apparatus  is  Mounted  on  a  One-Ton  Truck 

150  1b.  of  pressure,  spray- 
ing mixtures  can  be  thrown  to  a  height     sprayer  in  warm  weather,  and  one  made 
of  56  ft.  by  an  operator  standing  on  the     with  lime  and  sulphur  in  cold  weather. 


ELEVATOR  LIFTS  PASSENGER  COACHES  FROM  TRUCKS 

For  lifting  heavy  passenger  coaciics  jcct  from  the  track  side  of  vertical  i)osts. 
straight  up  ofif  their  trucks,  a  hoisting  The  screws  are  operated  in  unison  by  elec- 
machine  was  recently  installed  at 
a  large  western  car  plant.  The 
hoist  consists  of  four  huge  screw 
jacks,  two  at  each  side  of  the 
track,  the  pair  at  one  end  being 
movable  to  accommodate  cars  of 
different  length.  The  sills  of  the 
roach  rest  on  brackets  which  pro- 


I     I   ■ 


Heavy  Pnscnger-Coach  Body  Lifted  Clear  of  Its  Trucks  by  the 
Pour  Stationary  JacVa,  Which  Operate  in  Unison 
by  Electric  Drive 


The    J.icks   Slide  in  Vertical    Pf>3!s,  ihe 
Brackets  on  Their  Inner  Sides  Engaginn 
the   Silts  of  the   Coach.   Which    is  Thvs 
Kept  Level 

trie  motor,  keeping  the  car  body 
level  at  all  elevations. 
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Motor  Street  Flusher  and  Sprinkler:  The  Mammoth  Tank  is  Carried  on  a  Detachable  Trailer.    On  the  Left, 
the  Flushing  Nozzles  are  Shown  m  Operation;  ai  the  Right,  the  Reservoir  is 
Receiving  a  Supply  of  Water  from  a  Hyiirant 


METAL-CHUTE  FIRE  ESCAPE 
USED  AT  INFANTS'  HOME 


Fire  drill  at  an  infants'  home  in  Port- 
land. Ore.,  is  an  exciting  and  pleasur- 
able occasion  for  the  youthful  inmates. 


An  explanation  of  this  lies  in  the  un- 
usual fire  escape  which  is  installed  there. 
This  is  a  zinc-lincd  chute,  cxtfiidinp^  alone; 
the  side  of  the  building  from  a  second- 
story  window  to  the  ground.  Children 
old  enough  to  sit  up  arc  allowed  to  slide, 
feet  first,  down  the  polished  trotigh,  and 
are  caught  at  the  b«>ttom  by  an  attendant. 
Smaller  babies  make  the  swift  journey  in 
the  arms  of  nurses. 


CA  course  in  jewelry  designing  has  been 
added  to  the  list  of  subjects  taught  in  the 
public  schools  of  Cincinnati.  Instruction 
will  be  given  by  an  Italian  who  studied 
the  art  in  France. 


TANK  OF  MOTOR  SPRINKLER 
CARRIED  ON  TRAILER 

Advantages  claimed  for  a  motor  street 
flusher  and  sprinkler  which  has  its  tank 
mounted  on  a  detachable  trailer  are  that 
it  has  a  greater  water  capacity  than  the 
ordinary-  machine  of  this  type,  and  that 
the  five-ton  hauling  truck  can  be  used 
for  other  purposes  if  the  trailer  is  re- 
moved. The  tank  holds  2,000  gal.  of 
water.  It  can  be  filled  from  a  street 
hydrant  in  six  minutes,  and  emptied  in 
four  minutes.  A  pressure  of  40  lb.  to  the 
square  inch  is  created  by  the  weight  of 
the  water  when  the  tank  is  filled.  Levers 
near  the  driver's  seat  control  the  flow 
of  water  through  the  nozzles,  two  of 
which  are  flat  for  flushing,  and  two  round 
for  sprinkling.  All  four  of  the  nozzles 
are  located  in  front  of  the  radiator. 


GERMANY  PLANS  ZEPPELIN 
SERVICE  TO  AMERICA 

Although  the  treaty  of  peace  with  Ger- 
many call>  for  the  surrender  of  all  her 
dirigibles,  a  notice  recently  appeared  in 
several  New  York  newspapers  advertis- 
ing Zeppelin  service  between  Duesscl- 
dorf-ncrlin-IIamburg  and  Xew  York- 
I?oston-Chicago.  Hookings  for  freight 
and  passenger  shipments  were  to  be  re- 
ccivc<l  after  September  18,  the  first  flight 
to  be  made  a  month  later.  It  is  believed, 
however,  that  the  U.  S,  government  will 
forbid  the  traffic,  planned  for  years  as  a 
factor  in  Germany's  post-war  commercial 
offensive. 


RESERVOIRS  FOR  NILE  RIVER 

PROPOSED  BY  ENGINEERS 

F.ngineers  are  studying  the  upper  Xile 
Kiver  and  its  tributaries  with  the  hope 
of  evolving  a  practical  plan  for  control- 
ling the  flow  of  water  in  that  part  of  the 
great   African  stream.     The  problem  is 


Popular  Mechanics  features  will  appear  in  moving  pictures  issued  by  Parcmomnt  Magazine. 
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considered  to  be  one  of  the  most  difficult 
ever  attempted,  because  of  the  length  of 
the  drainage  basin  and  the  peculiar  con- 
ditions existing  in  the  region  where  it 
i-.  proposed  to  begin  operations. 

Because  of  the  almost  level  channels 
(J  the  White  Nile  and  of  the  Lake  Al- 
I  ert  Xile.  upstream  from  Khartum,  these 
sluggish  rivers 
are  dammed  by 
their  swifter 
tributaries 
when  the  latter 
are  in  flood. 
Among  these 
tributaries  are 
the  Blue  Xile 
and  the  Sobat 
Kiver.  When 
the  White  Xile 
and  the  Lake 
Albert  Nile  are 
checked  in  this 
manner,  their 
waters  o  v  e  r- 
flow  into  the 
flat  lowlands 
alongside  the 
streams,  and 
remain  there 
until  they  are 
lost  by  evapo- 
ration and  ab- 
sorption. The 
object  of  irri- 
gation experts 
is  to  return 
this  water  to 
the  river  chan- 
nels from 
which  it  came, 
when  it  is 
needed  to 
maintain  a 
steady  How 
downstream. 

One  of  the 
projects  being 
considered  pro- 
vides for  the 
construction  of 
extensive  res- 
trvoirs  along 
the  Z  a  r e  f 
Kiver,    a  trib- 

i  rary  of  the  Lake  Albert  Nile,  and  along 
the  latter  stream  also,  to  receive  the 
ponded  water  and  return  it  to  the  river 
I  cds  when  downstream  conditions  be- 
come normal.  By  carrying  out  such  a 
plan,  a  large  area  of  land  would  be  made 
r.vailable  for  agricultural  purposes. 


GARAGE  BUILT   OF  ELEVATORS 
STORES  AUTOS  IN  TIERS 

The  problem  of  caring  for  many  autos 
in  a  limited  ground  space  is  solved  by 
an  Oregon  designer,  with  a  garage  con- 
taining as  many  floors  as  an  oflice  build- 
ing.   The  building  is  practically  made  up 

_    of  banks  of  ele- 

V  a  t  o  r  s,  and 
each  elevator 
likewise  has 
many  stories, 
or  tiers  of  cells. 
The  floor  of 
eacli  compart- 
ment slopes 
toward  the 
rear,  so  that 
the  car  is  safe- 
ly retained  in 
its  stall,  and 
any  drippings 
of  oil  or  gaso- 
line are  caught 
in  a  trougii 
and  piped 
away  to  pro- 
tect the  car  be- 
low. By  using 
hydraulic  ele- 
vators, the 
tops  of  which 
are  clear  of  ob- 
structions, the 
entire  g.irage 
floor  space 
may  consist  of 
elevators,  giv- 
ing as  much 
storage  area 
as  c  i  r  c  u  m  - 
stances  w  a  r  - 
r  a  n  t.  The 
method,  while 
expensive,  is 
declared  to  be 
really  econom- 
ical for  loca- 
tiotis  of  high 
ground  value. 


Garage  of  Many  Stories,  Made  Up  of  Multiple-Tier  Elevators 
in  Which  the  Cars  are  Stored:  Each  Compartment  Floor  Slopes 
Back  to  Retain  the  Car.  and  Drainage  Troughs  Protect  Lower 
Cars  from  Possible  Dripping  of  Oil  or  Gasoline  from  Those 
Above.  When  the  Hydraulic  Elevators  Are  Down.  Their  Flat, 
Unobstructed  Tops  Make  a  Floor 


C  Dough 
mixed  with  sea 
water  produces 
bread  which  remains  fresh  longer  than 
that  made  with  fresh  water,  it  has  been 
discovered  by  a  French  scientist,  who 
recommends  the  food  as  suitable  for  in- 
valids and  children.  Water  should  be 
obtained  some  distance  from  land,  and 
drawn  from  some  depth. 
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PROFITABLE  MINE  LOCATED 
WITH  HOMEMADE  DRILL 

That  the  resourcefulness 
trained  mechanic,  spurred 
cessiiy  or  ambition,  is  equal 
most  any  demand  is  in<li- 
cated  by  the  experience 
of  a  Kansas  farmer,  who 
had   fornierlv  been  cuj- 


latter  were  the  only  items  purchased  new. 
This  improvised  equipment,  represent- 
ing an  investment  of  $260  for  materials 
and  hired  labor,  struck  "pay  dirt"  at  the 
first  borinjf.  Its  task  thus  completed,  xi 
was  immediately  rented  out  to  the  con- 
verted neighbors  for  enough  to  pay  the 
cost  of  sinking  a  shaft,  plus  $2,000  profit. 
After  three  months  the  .*>haft  had  yielded 
some  $2,5O0  worth  of  ore — and  the  home- 
made drill  is  still  working. 


FERTILIZING  POWDER  SERVES  IN 

SPRAYING  SOLUTION 

Used  in  dry  form,  a  dual-purpose  pow- 
der recently  placed  on  the  market  is  val- 
uable as  a  fertilizer,  according  to  its  man- 
ufacturers, who  declare  that  it  producc^ 
a  satisfactory  solution  for  spraying  trees 
and  vegetables  when  dissolved  in  cold 
water.  The  compound  is  said  to  be  non- 
poisonous,  except  to  destructive  insect>. 
and  to  be  harmless  to  vegetation  when 
used  either  dry  or  in  solution.  It  is  also 
odorless. 


Prospect  Drill  Made  from  Parts  of  a  Junked  Tractor 
and  Secondhand  Boiler.  Timbers,  and  Cable.  Which 
Struck  Ore  in  the  First  Hole  It  Bored  on  a  Kansas  Farm 

ployed  in  a  Pennsylvania  prospecting-drill 
factory.  His  farm  was  located  in  a  min- 
ing district,  and  lead  and  zinc  ore  had 
been  found  within  50  ft.  of  its  boundary 
fences.  The  farmer,  unable  either  to 
interest  his  neighbors  in  a  cooperative 
venture,  or  to  employ  a  driller  to  sink 
three  or  four  200-ft.  holes  at  $1.50  a  foot, 
set  out  to"  rig  up  his  own  drill.  An  old, 
but  serviceable  boiler,  and  the  parts  of  a 
wrecked  tractor  supplied  all  the  mechan- 
ic.d  iinds .  M'(.  i)iiilli;iii(l  mine  timbers 
built  a  good  lower.  an<l  a  discarded  cable 
made  a  rupe  for  the  ilrill  i)oinis,  which 


GASOLINE  MOTORS  SUPPLANT 
WOOD-BURNING  ENGINES 

Powerful  six-cylinder  automobile  mo- 
tors, geared  to  the  wheels  of  diminutive 
box  cars,  haul  trains  over  a  22*'2-mile 
narrow-gauge  railroad  which  connects 
Rrownsville,  Tex.,  with  Point  Isabel,  the 
latter  a  port  on  the  Gulf  of  Mexico.  Gas- 
oline has  entirely  superseded  steam  on 
this  line,  the  ancient  wood-burning  loco- 


The  Mine  at  It  Appeared  Three  Mentha  After  the  Homemade  Drill  had  Shown  the  Way  to  Fortune :  The 

Ore  ia  Sight  and  Ready  for  Sale  was  Estimated  to  be  Worth  tS.SOO,  and  All  Expenses  of  Siixkioj( 
tne  Shaft  were  Paid  by  Renting  Out  the  Original  Drill — with  a  Profit  Besides 
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The  Old  aad  the  New:  One  of  the  Antiquated  Steam  Locomotives  Formerly  Uted  on  a  Short  Texas 
Railroad  is  Shown  in  the  Smaller  Picture,  While  Its  Successor,  a  Swift, 
Gasoline- Propelled  Car.  Appears  ia  the  Larger 


motives  formerly  used  having  been  re- 
tired several  months  ago,  when  experi- 
ments showed  the  more  modern  power 
plants  to  be  superior.  One  great  advan- 
tage of  the  motors  is  that  the  fuel  used 
by  them  is  more  easily  obtained  in  the 
border  country  than  wood  or  coal.  Quite 
frequently  the  gasoline-propelled  trains 
attain  a  speed  of  30  miles  an  hour,  and 
at  all  times  they  run  according  to 
schedule,  if  the  track  is  in  proper  condi- 
tion. The  right  of  way  runs  through  low 
territory,  which  is  dotted  with  small  lakes 
and  salt  marshes,  and  the  tracks  are 
sometimes  submerged  by  flood  water  from 
the  Rio  Grande,  which  flows  not  far  away, 
or  from  the  gulf  on  occasions  when  a 
violent  storm  is  raging  there. 


RAILROAD  ACCIDENTS  FEWER 

DURING  CAMPAIGN  WEEK 

Interesting  statistics  are  given  in  a  re- 
port on  the  "No  Accident  Week"  cam- 
paign conducted  during  seven  days  of 
June  by  the  railroads  of- the  northwestern 
and  central-western  regions  of  the  United 
States.  In  the  former  region,  50  out  of 
the  63  railroads  in  the  territory  had  no 
accidents  during  the  week.  During  the 
corresponding  week  of  1^18  there  were 
481  accidents  on  these  roads,  while  those 
of  the  campaign  week  numbered  only  119. 
These  roads  operate  over  52,868  miles  of 
track.  Sixty-seven  railroads,  having  55,- 
^^H)  miles  of  track  in  the  central- western 
region,  reported  98  accidents  for  the  cam- 
paign week,  compared  with  456  for  the 
same  week  of  the  previous  year.  Out  of 
the  total  number  of  roads  in  this  region, 
47  had  clear  records  for  the  seven  days, 
''vcr  600.000  railroad  employes  work  in 
the  two  regions. 


AIRPLANE  MAKES  LANDING 
IN  BRANCHES  OF  TREE 

The  modern  airplane  seems  to  outdo 
the  bird  in  looping,  tailspinning,  and 
similar  stunts;  yet  it  has  previously 
yielded  the  palm  to  its  small  rival  in  the 
routine  matter  of  alighting  in  a  tree. 
Now  the  airplane  has  accomplished  even 
that — after  a  fashion.  The  mishap  oc- 
curred while  an  army  airman  was  flying 
in  the  interests  of  a  savings  campaign. 
His  engine  suddenly  went  dead,  dropping 
his  plane  into  the  branches,  where  it 
wedged  and  stuck. 


The  Fortunate  Airman  Stands  behind  the  Big  Limb, 
Snapped  Off  by  His  Airplane  in  Making  Its 
Unexpected  Landing  in  the  Treetop 
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Mechanism  for  Handling  Coal  and  Ashes:  The  Track-Side  Bin  for  Ashes  can  be  Seen  in  the  Picture  on  the  Left. 
At  the  Right  are  Shown  the  Floor  Gratings  through  Which  Material  Removed 
from  the   Furnaces   Drops  into  the  Conveyor 


ENGLISH  PASSENGER  DIRIGIBLE 
WILL  CRUISE  TO  BRAZIL 

Popular  interest  in  the  jjrojected  voy- 
age of  the  dirigible  "R-80"  from  Barrow 
in  I*"  u  r  n  e  s  s  . 
E  n  jjT  I  a  n  d.  to 
Rio  (le  Janeiro, 
Brazil,  and  re- 
turn, has  latc- 
1  y  been 
aroused  by  the 
sale  of  three 
round  -  trip 
tickets  at  $5,- 
000  apiece.  An 
Knglish  gentle- 
man made  the 
purchase,  i  n  - 
tending  to 
take  with  hitii 
his  wife  and  a 
friend.  \V  i  t  h 
the  17  other 
p  a  s  s  c  n  g  crs 

they  will  travel  in  the  utmost  comfort, 
having  the  liberty  of  a  large  saloon,  a 
"roof  garden,"  a  shelter  deck,  and  pri- 
vate slcc|)ing  cabins,  all  situated  in  the 
top  of  the  hull.  The  power  gondolas  be- 
low \^ill  drive  the  ship  at  a  cruising  speed 
of  46  miles  an  hour.  The  dirigible  "R-80" 
is  535  ft.  long. 


This  Drawing  Illustrates  in  Detail  How  the  Double.Purpose 

Conveyor  is  Installed.  The  Furnaces,  Equipped  with  Stoker 
Spouts,  can  be  Seen  through  the  Opening  in  the  Wall  of  the 
Building.    Other  Parts  of  the  Device  are  Shown  in  Dotted  Lines 


SINGLE  MECHANISM  HANDLES 
BOTH  COAL  AND  ASHES 

Both  coal  and  ashes  are  handled  by  a 
single  mechanism  in  a  large  paper  mill 

in  the  East.  A 
conveyor  of 
the  carrier 
tyi)e,  running 
above  a  sus- 
pended coal 
bin  and  under- 
neath grates  in 
front  of  the 
boilers,  is  the 
most  important 
moving  part. 
Ashes  removed 
from  the  fur- 
naces drop 
through  t  h  e 
gratings  into 
the  conveyor 
and  are  carried 
to  a  point 
above,  where  they  are  dumped,  either 
into  a  special  compartment  in  the  coal 
bin,  into  a  drag-chain  conveyor  that  car- 
ries them  to  a  f)in  outsi<le  of  the  build- 
ing, or  to  a  coal-loading  chute.  The  same 
carrier-type  conveyor  handles  coal,  which 
is  fed  into  it  at  the  lower  level  after  be- 
ing crushed  to  a  4-in.  size.    Carried  to 
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the  higher  level,  the'^oj^l  is  dumped  into 
the  bin.  from  which  it  is  carried  by  spouts 
to  the  stokers.  :'  - 


LAUNCHING  DEVICE  TESTED 
IN  ENGLISH  SHIPYARD 

Metal  devices  to  replace  the  wooden 
blocka  which  are  used  ordinarily  under 
the  keels  of  vessels  during  construction 
have  been  tested  by  an  English  ship- 
building firm,  and  are  said  to  make 
launching  a  shorter  and  more  easily  ac- 
complished operation.  These  cap  pieces 
are  in  two  parts,  and  are  held  together 
by  a  key.  When  the  key  is  removc«l,  the 
top  portion  of  the  contrivance  can  be 
taken  off,  allowing  the  hull  to  cntne  in 
contact  with  the  launching  ways.  With 
wooden  cap  pieces,  it  is  necessary  to  cut 
away  the  top  portion  of  the  blocks,  which 
is  a  long  and  difficult  task. 


INDIAN  VISITS  U.  S.  WEARING 
HUGE  DIAMOND  ON  NOSE 

A  few  hours  after  a  wealthy  cotton 
manufacturer  from  Bombay  had  regis- 
tered in  a  San 
Francisco  hotel, 
with  wife  and 
retinue,  curiosity 
reached  fever 
heat  in  both  kitch- 
e  n  and  dining 
room.  In  the 
kitchen  the  cooks 
watched  the  In- 
dian chef  as,  with 
two  assistants,  he 
prepared  strange 
vegetable  dishes. 
.And  in  the  dining 
room  scarcely  a 
woman  could 
keep  her  eyes  from  the  visitor's  wife.  For 
on  her  forehead  she  displayed  the  tat- 
tooed mark  of  her  caste ;  and  in  a  hole 
through  her  nose  was  fastened  a  $6,(KH) 
diamond. 


CorriMWiT,  mTtMi*Ti«NAt.  riLH  tiinnct 


AUTO  TRUCK  STEERED  BY  BOTH 

FRONT  AND  REAR  WHEELS 

The  auto  truck  that  drives  from  all 
four  wheels  now  yields  as  a  novelty  to 
the  truck  that  both  drives  and  steers 
from  all  four.  The  driver  is  provided 
with  two  steering  wheels  with  which  he 
can  turn  front  and  rear  wheels  together 
or  separately.    For  straightaway  driving 


the  rear  wheels  may  be  locked  in  the 
conventional  i)()sition.  Fxtremc  maiieu- 
verability    in    crowded    quarters  -is  of 


This  Auto  Truck  Drives  and  Steers  from  All  Four 
Wheel*.    It  can  Thui  Approach  a  Platform  Sidewise 
Like  a  Crab,  and  be  Put  through  a  Figure  "8"  within 
a  Small  Circle 

course  the  merit  of  the  new  truck.  It 
can  approach  a  loading  platform  from 
the  side,  crab-fashion;  the  inventor  even 
claims  that  it  can  be  turned  through  a 
figure  "8"  within  the  smallest  circle  made 
by  other  trucks. 


SPECIAL  WORKBENCH  SPEEDS 

UP  TORPEDO  REPAIRS 

Among  the  time  and  labor-saving 
methods  inaugurated  by  our  navy  is  one 
which  might  well  be  imitated,  in  spirit, 
by  every  shop  in  which  similar  work  is 
done.  When  it  becomes  necessary  to  re- 
pair the  vitals  of  a  torpedo,  it  is  placed 
on  a  low  rack,  or  bench,  of  special  de- 
sign. The  workman  sits  in  comfort  on 
an  attached  scat,  with  the  disabled  motor 
directly  before  him.  Spared  the  necessity 
of  crawling  around  and  unrler  his  job. 
the  operator  finishes  his  repairs  quickly. 


With  the  Disablcil  Torpedo  Held  on  One  of  These 
Convenient  Racks,  the  Navy  Workman  Makes  His 
Repairs  in  Comfort  and  with  Consequent  Efficiency 
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NATIVE  BULBS  REPLACE  IMPORTED  PRODUCT 

IN  AMERICAN  GARDENS 


By  R.  p.  CRAWFORD 


The  Imported  Plants  in  the  Two  Trmys  at  the  Left  Are  of 
Little  Commercial  Value,  and  Seem  Stunted  When  Compared 
with  the  Tall.  HcaU'iy  American  Product  at  the  Right 

T  X  a  few  years  Anier- 
ica  may  no  lotiRer  be 
dc|)cndent  on  foreign 
sources  for  its  supply 
of  flowering  bulbs,  such 
as  hyacintbs.  narcis- 
suses, and  tulips.  It  is 
litile  known  tbat  Hol- 
land and  a  few  other 
of  the  foreign  countries 
have  been  shipf»ing  into 
the  United  St.itcs  a 
million  dollars  or  so  in 
Dutch  bulbs  ever}' year. 
Recently,  however,  the 
Department  of  Agricul- 
ture has  been  carrying 
on  investigations  look- 
ing to  the  establish- 
ment of  this  ])  u  1  b  - 
growing  industry  on 
American  soil,  antl  now 
the  dreams  of  the  hya- 
cinth and  tulip  enthusiasts 
approaching  fid  fill  men  t. 

Since  1  the  department  has 
maintained  a  six-acre  bull)  gar- 
den at  Bellingham,  Wash.,  this 
location  being  chosen  because 
believed  to  be  somewliat  similar 
in  soil  and  climatic  conditions  to 
the  Xetherlands  an<l  the  island  of 
Guernsey.  Production  of  home- 
grown l)ull)s  from  the  imported 
stock  has  been  a  matter  of  some 
years,  and  it  is  only  recently 
that  the  work  has  been  brought 
sufficiently  under  way  to  permit 
publiq  distribution  of  large  quan- 
tities of  home-grown  bulbs.  In 


This  Machine  "Scoops"  the  Mother  Bulbs 

by  Cutting  the  Base,  to  Expose  the  Scales 

ecm  to  be 


tire  carload  of  bulbs  was  shipped 
east  from  the  Bellingham  gar- 
dens to  be  used  in  the  congres- 
sional seed  distribution,  l>eing 
the  first  carload  of  home-grown 
bulbs  ever  sent  across  the  coun- 
try. It  was  followed  in  1918  by 
another  shipment. 

An  interesting  method  of  prop- 
agating hyacinths  is  practiced  at 
Cellingham.     It    consists  in 
"scooping"    or    "scoring"  the 
bulbs,  so  that  instead  of  flower- 
ing they  produce  a  great  crop  of 
baby  bulbs.    "Scooping"  consist*? 
in  cutting  the  base  of  the  bulb 
so  as  to  expose  the  scales  near 
their  union  with  the  base.  "Scor- 
  ing"  is  slightly  differ- 
ent,  involving   two  to 
four    cuts    across  the 
base  of  the  bulb  to  de- 
stroy   the  growing 
point. 

In  both  cases  the 
bulbs  are  set  out  in  the 
sun  for  a  short  time  to 
dry  the  surfaces,  after 
which  they  are  placed 
in  a  propagating  house 
where  an  even  summer 
temperature  is  niain- 
tainetl.  In  about  four 
months  the  mother 
bulbs  have  produced  a 
fine  crop  of  baby  bulbs 
and  are  planted  with 
the  little  bulbs  at- 
tached. At  harvest 
time,  in  June  or  July, 
the  mother  bulbs  have 
practically  disappeared  and  in  their  phcc 
are   found   scores   of   these   tinv  bulbs. 


w 


After  Pour  Months  in  the  Propagating  House.  These  Mother 
Bulbs  have  Responded  to  the  "Scooping"  Process 
by  Growing  a  Number  of  Tiny  Bulbs 


the  fall  of  1917,  however,  an  en- 

3'-  Popular  Mtckanks  ftaturts  will  apptar  in  movimg  pictures  isstud  by  Paramount  Magaan*. 
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Government  Gardeners  at  BcUingham  are  Seen  Culti- 
vating the  Domestic  Hyacinth  Bulbs  with  Which  So 
Much  Success  has  been  Attained 

These  are  sorted  out  for  further  planting. 
At  the  BelHnghara  station  a  machine 
has  been  invented  which  is  used  to 
"scoop"  the  bulbs.  From  a  total  of  2,441 
mother  hyacinth  bulbs  planted  there  it 
was  possible  to  develop  by  "scooping" 
over  55,(W}0  new  bulbs,  while  from  2,101 
bulbs  which  were  "scored,"  better  than 
19,000  new  bulbs  were  produced.  With 
these  methods  it  takes  from  three  to 
seven  years  to  develop  bulbs  ready  for 
market.  With  narcissuses,  propagated  by 
means  of  offshoots,  commercial  bulbs  are 
ready  for  public  distribution  in  three  to 
five  years. 

Other  investigations  at  the  Bellingham 
station  have  demonstrated  that  narcis- 
suses of  high  quality  can  be  developed  in 
the  United  States,  In  the  case  of  tulips 
it  is  even  asserted  that  the  home-grown 
bulbs  are  superior  to  the  imported. 
Plants  grown  at  Rcllingham  were  freer 
from  disease  and  flowered  nearly  a  week 
.'(head  of  the  imported  bulbs,  displaying 
healthier  blossoms  and  larger  stems. 


MEXICAN  INVENTS  MACHINE  TO 
CAST  LEAD  SEALS 

From  bandit-infested  Mexico  comes  an 
invention  which  is  declared  to  be  a 
pioneer  in  its  field,  that  of  casting  lead 
seals,  for  freight  cars,  express  packages, 
and  mail  pouches.  The  machine,  which 
is  electrically  operated,  was  devised  by 
a  resident  of  Monterey,  and  has  been 
patented  in  the  United  States.  While  a 
somewhat  complicated  mechanism  is 
used,  the  caster  consists  essentially  of  a 
pot  in  which  lead  is  melted,  a  mold  form 
between  the  ends  of  two  slightly  sepa- 
rated horizontal  plungers,  and  an  unusual 
means  for  transferring  molten  metal  to 


Tulip  Balbi  arc  Here  being  Planted  in  the  Purrcw 
Beds.  Due  to  These  Government  Experiments  the  Tra. 
ditional  Superiority  of  the  Foreign  Bulbs  is  No  More 

the  mold.  The  latter  operation  is  accom- 
plished by  thrusting  a  displacing  mem- 
ber into  the  melting  pot  at  the  moment 
the  mold  is  ready  to  receive  material. 
This  raises  the  level  of  the  molten  metal 
and  causes  it  to  flow  through  a  notch 
in  the  rim  of  the  pot  to  the  gate  of  the 
mold.    As  soon  as  the  metal  hardens  ir 


Invented  by  a  Mexican,  This  Machine  Casts  1,000 
Lead  Seals  in  an  Hour.    Heretofore  Such 
Work  has  been  Done  by  Hand 

the  mold,  it  is  moved  by  the  plungers  to 
the  point  where  it  is  discharged.  The 
capacity  of  the  machine  is  1,0()()  seals  an 
hour. 
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STEEL  FREIGHT  CONTAINERS 

FOR  BOATS  AND  CARS 

Efiicient  utilization  of  freight  space  on 
cars  and  vessels  is  the  chief  purpose  of 
the  boxlike  steel  containers  which  are 


Five  of  the  New  Steel  Freight  Containers.  Loaded  on  a  Flat  Car:  The 
Carrying  Capacity  of  a  Train  or  Boat  ia  Increased  by  the  Use  of  These 
Metal  Boxes,  Which  can  be  Securely  Locked  to  Protect  Their  Content* 


being  tested  on  a  river-boat  line  of  the 
South.  These  arc  essentially  large  metal 
packing  cases,  each  one  of  which  is  in- 
tended to  serve  instead  of  numerous 
boxes  and  barrels,  which  cannot  be  loaded 
without  wasting  room.  Loading  costs 
'  arc  expected  to   be  re- 

duced by  their  use,  and 
ihc  possibility  of  loss  by 
leakage  eliminated.  I'  wc 
of  the  conta'iners  can  be 
I>laced  on  an  ordinary 
flat  car,  and  securely 
locked  to  protect  the 
contents  from  damage 
b  y  the  elements  o  r 
thieves.  I'-ach  container 
is  capable  of  lioblinj;  15 
tons  of  merchandise.  It 
is  proposed  to  erect 
cranes  at  factories, 
freight  depots,  and  docks 
to  lift  the  steel  boxes  on 
and  off  carriers.  Means 
are  provided  on  the  boxes 
for  attaching  hoists. 


SWIMMING-POOL  SEDIMENT 
REMOVED  BY  CLEANER 

Swimming  pools  need  not  he  drained 
for  cleaning  with  a  device  recently 
jdaced  on  the  market.    This  operates  in 


Cleaning  a  Swimming  Pool  with  a  New  Device  That 
Operates  under  Water  in  Much  the  Same 
Manner  aa  a  Vacuum  Cleaner 

much  the  same  manner  as  a  vacuum 
cleaner.  A  centrifugal  or  rotary  pump, 
connected  by  a  flexible  suction  hose  with 
a    cleaning   tool,    sucks  sediment-laden 


water  from  the  bottom  of  the  tank,  while 
a  brush  on  the  cleaning  tool  loosens  dirt 
that  adheres.  The  cleaning  tool  is  at- 
tached to  the  end  of  a  long  metal  pipe, 
which  serves  as  a  handle  for  the  operator 
of  the  contrivance,  who  can  reach  all 
parts  of  the  f)ool  while  standing  on  the 
floor  around  it.  Because  of  its  simplicity, 
the  device  seldom  rc(|uires  repairs. 


AIRMAN  FLIES  ACROSS  SOUTH 
AMERICA  AND  BACK 

The  part  the  airplane  is  to  play  in  unit- 
ing the  scattered  cities  of  South  .\merica 
was  recently  demonstrated  by  an  Italian 
airman,  member  of  the  Italian  aviation 
mission  which  is  visiting  .\rgentina. 
From  Buenos  Aires,  on  the  cast  coast, 
he  flew  across  bro.-^.d  plains  and  over  the 
jagged  Andes  to  \'alparaiso  on  the  west 
coast,  and  then  to  Santiago,  the  capital 
of  Chile.  A  few  days  later  he  flew  back 
to  Buenos  Aires  without  a  stop,  making 
the  700-odd  miles  in  just  seven  hours  and 
ten  minutes.  The  other  members  of  his 
mission  rose  in  their  planes  to  welcome 
him  on  his  return  to  the  eastern  capital. 


C American  newspapers  carried  by  the 
"R-34"  reached  London.  England.  11 
days  before  others  of  the  same  date,  sent 
by  the  ordinary  steamship  mail. 
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HEAVY  RAINS  BRING  FLOODS  TO  NEW  JERSEY  CITIES 


/ 


The  Streets  of  Morristown,  New  Jersey,  Be- 
came Raging  Torrents  When  a  Dam  Broke, 
Releasing  the  Waters  of  a  Lake  Two  Miles 
from  the  Town.  One  of  the  Improvised  Fer- 
ries Run  by  the  Police  Carried  Passengers 
across  the  Flooded  Thoroughfares  in  an  AshCan 


■m.1 


Swollen  by  the  Heavy  Rains  Which  Fell  durin?  the  Latter  Part  of  July.  Streams  in  Northern  New 

ierscy  Overflowed  Their  Banks  and  Inundated  Many  Souare  Miles  of  Territory.  A  Scene  at  the  Flooded 
(aval  Rifle  Range,  at  Caldwell,  is  Shown  Above.  SnMlrrs,  Sail  irs.  and  Marines,  to  the  NuTibrr  of 
1.600.  were  Driven  from  Their  Barracks  and  Forced  to  Seek  Refuge  m  Buildings  on  Hifiher  Ground 
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GARBAGE  INCINERATOR  USED 
BY  NAVY  DEPARTMENT 

A  garbage  incinerator,  designed  for 
apartment  buildings  or  houses,  is  being 


Papers  of  a  Confidential  Nature  are  Destroyed  by 
Navy  Department  Employes  in  the  Incinerator 
to  be  Seen  in  the  Center  of  Picture 

used  by  the  Xavy  Department  at  Wash- 
ington, D.  C,  for  destroying  old  code 
books,  copies  of  secret  orders,  and  other 
confidential  matter.  The  burning  cham- 
ber of  the  incinerator  is  located  near 
the  bottom  of  a  brick  chimney,  which  is 
somewhat  enlarged  at  that  point,  to  ac- 
commodate gratings.  Hopper  doors  are 
provided  on  one  or  more  floors  for  dump- 
ing refuse  into  the  chimney,  through 
which  it  falls  to  the  burning  chamber. 
These  are  constructed  so  that  when  the 
hopper  is  pulled  out  for  receiving  trash. 


a  metal  apron  closes  the  opening  in  the 
chimney.  Doors  for  draft  regulation,  fir- 
ing purposes,  and  ash  removal  are  placed 
in  the  wall  of  the  burning  chamber. 


METEOROLOGIST  SUGGESTS  ODD 

USE  FOR  SURPLUS  MUNITIONS 

In  considering  the  monster  accumula- 
tions of  surplus  war  materials  now  stored 
in  all  corners  of  the  earth,  it  must  he 
remembered  that  depreciation  is  rapid, 
even  in  time  of  peace.  Big-gun  aniniiini- 
tion,  in  particular,  deteriorates  quickly, 
becoming  dangerous  to  handle  and  uncer- 
tain in  operation.  So  a  Swiss  meteorolo- 
gist suggests  that  the  big  shells  be  used 
in  a  gigantic,  unprecedented  experiment, 
which  should  clarify  many  long-debated 
questions,  among  them  the  relation  be- 
tween detonation  and  rainfall.  He  would 
have  the  shells  collected  in  great  dumps 
of  definite  dimensions,  at  definite  places. 
By  exploding  the  shells  at  a  stated  time, 
the  accompanying  phenomena  could  be 
charted  by  the  weather  men  with  some 
approach  to  accuracy. 


BROTHERS  BUILD  BIG  SEAPLANE 
FOR  PASSENGER  TRADE 

Beginning  their  work  in  November, 
1916.  two  brothers  have  now  completed 
the  construction  of  what  they  believe  to 
be  the  world's  largest  seaplane  designed 
solely  for  passenger  carrying.  The  hull 
will  seat  10  as  its  regular  complement, 
but  has  flown  easily  with  18  passengers. 
The  two  motors  give  a  speed  of  «S0  miles 
an  hour  when  carrying  10  perscins  and 
gasoline  for  a  4.S0-inile  cruise.  Horizontal 
llight  .it  reduced  spt-cd  is  possiljle  with 
only  one  motor  in  operation.  The  wings 
measure  SS  ft.  from  lip  to  tij):  the  total 
\^  wtight  loaded  i>  7.370  pounds. 


As  a  Result  of  Three  Years'  Experiment  and  Toil,  Two  Brothers  have  Built  This  Large  Passenger. Carrying 
Seaplane,  Declared  by  a  Naval  Expert  to  Be  Easier  to  Handle  Than  the  Smallest  of  the  Naval  Scout  Planes 
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LOAD  COAL  ON  SHIPS  BY  HAND  AT  AMERICA'S  NEWEST  PORT 

TX/HEN  an  American  battleship  ii  coaling  up  at  the  harbor  of  St.  Thomas,  the  United  States'  newest 
island  possession  in  the  West  Indies,  an  endless  procession  of  negro  women,  each  with  a  heavy  basket 
poised  on  her  head,  passes  up  the  gangplank,  disappears,  and  presently  returns  with  the  basket  empty.  These 
sturdy  workers  take  the  place  of  coaling  machines  quite  effectively;  for  they  carry  as  much  as  126  lb.  of 
coal  apiece,  and  the  human  chain  of  a  hundred  links  or  more  wilt  load  100  tons  an  hour.  They  charge  one 
cent  a  basket,  from  the  coal  yard  to  the  ship's  bunkers,  thereby  making  perhaps  50  cents  a  day.  Charlotte 
Amalie.  capital  of  St.  Thomas,  is  a  most  beautiful  city,  a  fine  winter  resort  as  well  as  an  ideal  naval  base. 
The  island  was  purchased  from  Denmark  because  it  is  one  key  to  the  Panama  Canal. 


NEW  PROCESS  KILLS  GERMS  IN  LIQUID  FOOD 
WITH  FIFTY -TON  PRESSURE 


To  crush  the  life  out 
of  disease  germs,  of  the 
kituls  that  inhabit  milk 
and  other  liquid  foods, 
takes  a  pressure  of  20,- 
{•-OO  to  l(if).(K)0  I)>.  to  the 
square  inch.  The  chem- 
ical expert  of  a  W  est 
V  irginia  collcfje,  in  dis- 
covering thi.s  fact, found 
nlso  how  to  apply  such 
]>rcssurcs  to  liquids. 

For  til  is  puri)Osc,  a 
h\draulic  press  is  used, 
v  ith  a  heavy  steel  test 
c>  linder.  7  in.  long.  6 
iti.  in  outside  diameter, 
and  of  I'i-in.  hore.  A 
steel  plug  is  fitted  to 
each  end  of  the  hore, 
and  between  them  a 
lend  tube,  for  packing, 
flllctl  with  water  and 
closed  with  a  lead  cap. 
In  the  water  is  placed 
a  collapsible  tin  tube 
full  of  the  liquid  to  be 
sterilized.     \Vhile  the 


mtOTO  IT  OIUIMM  WItvtCC 

The  Hydraulic  Press  Used  for  Obtaining 
the  Enormous  Pressures  of  the  Te*t.  with 
the  Heavy  Steel  Cylinder  in  Place 


pressure  is  being  ap- 
plied there  is  no  leak- 
age, although  the  lead 
packing  is  generally 
ruptured  by  the  return 
to  normal  pressure.  In- 
stead of  the  collapsible 
tin  tube,  a  glass  vial, 
scaled  with  a  wax  plug, 
or  with  a  collapsil)le  tin 
top.  is  used  when  visual 
:tudy  of  gas  generation 
is  desire<l.  the  movable 
closure  acting  as  a 
piston  to  equalize  the 
pressure  in sitle  and  out. 

W  ith  this  api>aralus, 
it  is  foun<l  that  the 
maleficent  l)acteria  in 
milk  are  wholly  de- 
stroyed by  pressures 
consiclerably  lower  than 
lOU.niK)  lb.,  while  the 
beneficent  enzymes  are 
unarfecied,  as  the  pres- 
sure is  applied  at  nor- 
mal temperatures.  For 
m  u  c  h  of  this  work 


Pbpular  Mechania  features  wilt  appear  in  moving  pictures  issued  by  Paramount  Sfagazine. 
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30.(KX)  lb.,  applied  2()  minutes,  is  found 
adequate.    \V  hile  experiments  with  vege- 


licf  from  those  sinister  records  of  infant 
mortality,  so  much  of  the  responsihility 
for  which  rests  upon  the 
bacteria  of  disease  and 
decay  in  milk.  The 
germs  of  diphtheria  and 
typhoid,  known  to  thrive 
in  milk,  are  among  the 
first  to  succumb  to  the 
application  of  pressure, 
and  the  process  of  ren- 
dering them  innocuoii> 
would  -therefore  be  posi- 
tive and  reliable. 


Pressure  Equipment  Used  for  Fruits  and  Vegetables:  Compression  Chamber 
Is  in  the  Iron  Water  Bath  at  RiEht.  with  Copp;r  Tank  Next  to  It.  Pres- 
sures of  Horizontal  Pump  at  Lett  are  Multiplied  by  the  Vertical  Pump 

table  products  are  not 
very  satisfactory,  fruit 
juices  respond  splendidly 
to  the  process,  in  grape 
and  apple  juices,  under 
9().(XK)  to  100,000  lb.,  all 
alcoholic  fermentation 
ceases,  and  they  remain 
unchanged  after  long 
storage.  Uy  this  method 
fruits  and  some  vege- 
tables might  be  pre- 
served without  the  use 
of  sugar  or  other  sub- 
stances, leaving  their 
chemical  composition 
jiractically  unaltered. 

The  commercial  appli- 
cation of  the  pressure 
method  of  sterilization 
will  solve  the  vital  prob- 
lem of  making  liquid 
foods  pure  and  "keej)- 
able."    That  means  re- 


CThe  establishment  of  a 
new  botanical  garden  in 
Versailles  is  i)roposed  for 
I'rance  to  supplement  the 
historic  old  Jardin  dcs 
Plantes  in  the  heart  ot 
Paris,  with  its  nurserieis, 
greenhouses,  museums, 
and  lecture  rooms. 


A,  B.  C.  D.  and  E  Are  Types  of  Collapsible  Tin  Tubes  Used  as  Container! 
of  the  Test  Material:   F  Is  a  Glass  Phial  with  Wax  Stopper; 
G  and  H  Are  Class  Tubes  with  Tia  Tops  Sealed  On 


BRAIN  POWER 

By  LYDIA  M.  D.  O'NEIL 


Pack  of  the  f>'1  are  the  well  dtills  that  pound 

Steadily,  steadily,  into  the  Rround 

Back  of  the  liRhtinK.  the  power  plant's  force— 

^Vondrous  its  workinR  and  secret  its  source. 

Back  of  the  fabric,  the  loom  that  must  weave  it; 

Back  of  the  loom  are  the  hands  that  achieve  it; 

But  back  of  the  dream  and  the  perfected  plan. 

The  invention  of  Nature — the  brain  of  a  man! 

Back  of  the  message,  the  wireless  spark. 
Outracine  the  sunbeams  and  cleavinK  the  dark; 
Back  of  the  airplanes,  the  motors  that  dare 
Contend  with  and  conquer  the  forces  of  air; 


Back  of  the  bullet,  the  rifle  that  whirls  it; 
back  of  the  missile,  the  cannon  that  hurls  it: 
Back  of  the  fortress,  the  engineer's  plan. 
But    back   of   the   blueprint — the   brain   of   a  isant 

Yea.  we  may  soar  as  the  winged  eagles  soar. 
And  the  uttermost  caverns  of  ocean  explore; 
Lau^h  at  the  barriers  of  desert  and  sea. 
AnA  be  free  as  the  winds  of  the  world  are  free. 
Ours  is  the  earth;   we  shall  wield  it  and  mold  it: 
The  scroll   of   the  ages   shall   seiae   and  unfold  >t: 
This  only  shall  baffle  direction  and  plan: 
Non«  can  fashion  or  fathom  the  brain  of  a  man! 
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ARTIFICIAL  LAKE  PROPOSED 
FOR  AFRICAN  DESERT 

Climatic  conditions  in  South  Africa 
would  be  improved  l)y  the  creation  of  an 
artificial  lake  in  Kalahari  Desert,  accord- 
ing to  a  scientist  who  has  made  a  study 
of  that  section  of  the  continent.  His  plan 
for  placing  water  in  the  arid  region  is 

not  a  new  one,  however,   

as  it  originated  with 
David  Livingstone,  the 
famous  explorer,,  who 
saw  the  possibilities  of 
such  a  scheme  many 
years  ago.  To  form  the 
desert  lake  the  scientist 
would  construct  a  dam 
near  the  mouth  of  the 
Shobe  River,  which  flows 
into  the  Zambezi  River 
near  X'ictoria  Falls,  and 
another  in  the  Kamene 
River,  near  the  border  of 
Angola.  Low  dams  would 
hold  back  the  waters  of 
these  streams  and  cause 
them  to  flow  into  the 
desert  basin.  If  it  be- 
came desirable  to  in- 
crease the  size  of  the  lake,  this  could  be 
accomplished  by  building  a  dam  across 
the  Zambezi  River. 


MODERN  TRENCHING  MACHINE 

BACK-FILLS  AS  IT  DIGS 

A  trench-digging  machine  that  back- 
fills its  trench  as  fast  as  it  is  dug,  elimi- 
nating spoil  banks  and  sheet  piling, 
has  been  developed  by  a  New 
Jersey  manufacturer.  A 
wheeled  frame  running  on 


^^^^^^^^^^^^   -  r      -   m  ^S^^^^^I^^^^^QL  ^^^^^ 


ROLLER  ARRANGEMENT  GIVES 

STRENGTH  TO  ODD  BEARING 

Manufacturers  of  rf)ller 'bearings  will 
watch  with  interest  the  commercial  suc- 
cess or  failure  of 
■  ~  an    odd  bearing 

made  by  an  east- 
e  r  n  plant.  In 
place  of  the  con- 
ventional rollers, 
this  bearing  em- 
ploys a  greater 
number  of  <liscon- 
tinuous  rollers 
which  are  staggered  to  mesh  with  each 
other.  Fach  set  is  so  mounted  on  an 
alinement  shaft  that  the  roller  at  one  end 
rotates  independently  of  the  other.  The 
novel  arrangement  is  said  to  insure 
smoother  flow  of  lubricant  than  with  the 
old  type,  in  addition  to  an  ability  to  bear 
a  greater  load. 


Trenching  Machine  That  Carries  the  Excavated  Material  Back  and  Refills 
It!  Own  Trench,  the  Cables  That  Operate  the  Dipper  Bucket 
Also  Moving  the  Machine  along  the  Tracic 

street  rails  carries  a  dipper  bucket,  whose 
beam  is  operated  by  an  engine  on  a  car 
stationed  ahead  of  the  trench.  The  op- 
erating cables,  temporarily  anchored  at 
the  opposite  end,  serve  also  to  move  the 
machine  along,  the  excavated  material 
l>eing  at  once  carried  back  and  dumped. 
With  two  operators,  on  a  winter  job,  the 
machine  dug  UK)  ft.  a  day  in  clay,  8<)  ft. 
in  gravel  and  sand,  and  30  to  40  ft.  in 
hardpan.  the  trench  being  4  ft.  wide  and 
11  ft.  deep. 


CThc  rate  of  pay  established  during  the 
war  for  the  enlisted  men  of  the  U.  S. 
Navy  is  now  permanent,  so  that  the  low- 
est is  about  $32.60  a  month. 


DANISH  PROCESS  MAKES  WOOD 

HARDER  AND  MORE  DURABLE 

A  patented  process  for  artificial  ageing 
nnd  hardening  of  wood  forms  the  ba^^is 
of  a  new  industry  in  Denmark,  whose 
product,  whatever  the  raw  material,  is 
designated  by  the  general  term  "teakin 
wood."  ,'\sh  so  treatetl  is  declared  to 
take  the  place  of  genuine  teak.  Fir  takes 
on  a  solid  color  and  character  that  ren- 
ders it  desirable  for  furniture,  office  fit- 
tings, and  veneers.  Dirch  becomes  ma- 
hoganylike, and  even  elm  loses  its  un- 
satisfactory peculiarities.  The  normal 
ageing  effects  of  years  are  said  to  be  ac- 
complished in  24  hours,  and  subsequent 
evaporation  of  retained  moisture  leaves 
the  wood  remarkably  hard  and  durable. 
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SANDWICH  COUNTER  ON  CAR 

SELLS  TO  PEDESTRIANS 

Commercial  enterprises  of  all  sizes 
have  found  the  motor  vehicle  valuable. 


Hungry  Pedestrians  in  an  East. 

crn  City  can    Buy  Sandwiches. 
D'jughnuts.  and  Cakes  from  the  Young 
Woman  Owner  of  This  Shelf-Equipped  Automobile 


One  of  the  smaller  businesses  to  benefit 
by  using^  the  automobile  is  that  of  a 
young  woman  who  sells  sandwiches, 
<loughnnt<.  and  cakes  in  a  large  eastern 
city.  The  wares  are  di^^playcd  on  an 
awning-shcltcrcd  shelf  on  the  side  of  a 
cotnmon  tyi)e  of  light  touring  car.  which 
is  driven  wherever  the  chances  for  trade 
are  best.  W  hen  the  machine  is  <lra\vn 
up  at  the  curb,  the  food  on  the  shelf  at- 
tracts the  patronage  of  many  pedestrians. 


WALL  AROUND  CANTON  RAZED 
BY  MODERN  CHINESE 

Built  centuries  ago  to  protect  the  city 
from  organized  armies  and  maraudiriir 
bands,  the  wall  around  Canton,  one  of 
the  large  cities  of  China,  is  being  razed 
to  make  room  for  modern  utilities.  On 
its  5)ite  will  be  laid  tracks  for  electric 
cars,  while  parallel  with  the  tracks  will 
)C  built  an  improved  road  for  motor  ve- 
hicles. 1  he  value  of  the  highway  lies  in 
the  future,  for  at  the  present  time 
there  is  but  one  automobile  in 
Cantoii,  according  to  recent 
visitors  in  the  oriental  metrop- 
olis. .Moreover,  unless  that 
])ortion  of  the  city  which  is 
inclosed  by  the  wall  is  rehuih 
on  a  different  plan,  motor  cars 
will  be  restricted  to  the  oui- 
vkir1>^  of  Canton,  as  the  streets  of  the 
inner  city  are  too  narrow  to  permit  the 
passage  of  such  vehicles. 


Cixraient  uaCIHsOOC 


COLUMBIA  UNIVERSITY  OFFERS 
HOME-STUDY  COURSES 

Realizing  that  many  individuals  are 
compellefl  by  financial  and  oiher  reasons 
to  drop  reluctantly  their  ambitions  for 
higher  aca<k'mic  training.  Columbia  Uni- 
versity f)f  New  ^'ork  City  announces  the 
c"^tabli»>hnient  of  home-study  courses. 
This  extension  work  will  be  rewarded  by 
no  university  cre<lits  or  degrees,  hut  is 
intended  simply  as  a  means  of  provid- 
ing a  liberal  education  for  all  who  desire 
it.  Applicants  who  convince  the  univer- 
sitv  authorities  of  their  earnestness  and 
ireneral  fitne'^s  may  thus  enroll  at  any 
lime  for  certain  of  the  courses  given  to 
resident  students.  Upon  completion  of 
h\<  work,  the  •^Indent  will  receive  a  cer- 
tificate stating  that  definite  work  has  been 
completed.  All  instructors  are  members 
of  the  university  staff. 


MUSHROOMS  SUPPLANT  BEER 
IN  EASTERN  BREWERY 

Mushrooms  have  supplanted  beer  in  a 
large  brewery  located  in  an  eastern  city 
since  the  advent  of  prohibition,  and  their 
sale  is  proving  almost  as  profitable  as 
was  that  of  the  now  forbidden  beverage. 
The  delicacies  are  grown  in  the  exten- 
sive underground  rooms  of  the  plant, 
where  conditions  are  exactly  suitable  to 
their  cultivation.  A  force  of  men  is  kept 
bu-^y  harvesting  the  crop  and  packing  it 
for  market. 


#iThc  airplane  mail  service  is  now  on  the 
siime  ba^is  as  the  railroarl  train  service, 
rirst-cla»-s  matter  being  carrie<l  at  the  reg- 
ular rate  of  two  cents  an  ounce. 


Harvesting  Mushrooms  Grown  in  the  Cellar  of  as 
Eastern    Brewery:    This  Crop   Return*  • 
Large  Profit  on  a  Small  InTestment 


Popular  Xlcchanic.  /tc'urcs  u  i  l  cppsat  in  moling  picttac:;  iaucd  by  Parcmount  MagaxttM, 
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The  Graceful  Limousine  at  the  Left  Is  Kcaliy  an  Ambulance,  as  Seen  at  the  Right.    The  Tire  Rack  SwinKS 
Down  to  Become  a  Broad  Step;  the  Entire  Rear  End  Opens  to  Disclose  a  Roomy  Interior,  Luxuriously 
Upholstered,  and   Provided  with   Folding   Chairs  and    a   Comfortable   Stretcher. Cot.     The  Similarity  to 
a  Conventional  Police-Patrol  Wagon  has  been  Studiously  Avoided 


CONVERTIBLE  LIMOUSINE 
BECOMES  AMBULANCE 

By  means  of  a  few  clever  departures 
from  conventional  design,  a  body-l)uilding 
concern  has  produced  an  automobile  ain- 
bulance  that  differs  little  in  appearance 
from  the  ordinary  limousine.  The  cus- 
tomary similarity  to  a  policc-jiatrol  wag- 
on has  been  carefully  avoided.  To  re- 
ceive the  patient,  the  whole  rear  end 
of  the  body  swings  open,  revealing  a 
roomy.  ui)holstcred  interior.  Meanwhile, 
the  rear  tire  rack  has  been  swung  down 
to  become  a  broad  step. 

SKELETON  OF  GIANT  WHALE 
MOUNTED  ON  TRUCK 

Assembled  on  a  truck,  the  bones  of  ihe 
large  whale  whicli  was  washed  ashore  at 
Pablo  Beach.  Fla.,  as  (lescrihe«l  in  the 
August  issue  of  Popular  Mechanics,  will 
be  taken  through  the  country  and  exhib- 
ited at  different  points.  While  prei)aring 
the  skeleton  for  the  tour,  workmen  fountl 
that  two  sections  of  the  bony  structure 
were  tubercular.  It  i<  believed  that  the 
<liscase  disabled  the  giant  niamm.il,  caus- 
ing it  to  drift  into  southern  waters.  Six 
v.ceks  were  required  to  mount  the  skele- 
ton. 


CEMENT  WATER-PIPE  UNIONS 
TRIED  IN  WESTERN  CITY 

Cement  as  a  substitute  for  lead  in  con- 
necting the  joints  of  cast-iron  water 
pipes  is  employed  in  Portland.  Ore.,  aii<l 
is  declared  to  have  given  satisfactory  re- 
sults, besides  being  cheaper  than  tlie 
metal.  An  extremely  dry  mixture  is  used, 
this  being  forced  in  at  the  unions  over  a 


small  quantity  of  yarn  or  oakum,  which 
is  driven  in  before  the  cement  is  applied. 
It  is  necessary  to  keep  the  joints  wet  for 
36  to  4S  hours  after  the  work  is  done. 
Nine  miles  of  mains  have  been  laid  in 
this  manner  during  the  last  two  years, 
requiring  19.256  lb.  of  cement.  'I'hc  same 
installation  would  have  required  68.390* 
lb.  of  lead,  costing  16  times  as  much. 


STEAMING  COFFEE-CUP  SIGN 

ADVERTISES  RESTAURANT 

Patrons  are  attracted  to  a  lunch  room 
in  a  western  city  by  a  novel  advertising 
device  invented  by  the  manager  of  the 
eating  ])lace.  Fastened  to  the  u]>per  edge 
of  the  electric  sign,  which  extends  over 
the  sidewalk  in  front  of  the  restaurant, 
arc  a  huge  ctip  and  s.iucer,  fashioned  ot 
metal  to  resemble  chinaware.  From  the 
cup  steam  rises  continually,  giving  the 
impression  that  the  vessel  is  filled  with 
hot  coffee.  I  he  designer  of  the  contriv- 
ance has  obtained  a  patent  on  the  .Mstcin 


A  Steaming  Cup  on  an   Electric  Sign  in   Front  of  a 
Lunch  Room  Suggests  Coffee,  and  Attracts 
Patrons  to  the  Eating  Place 

for  supplying  steam  to  the  cup.  In  op- 
eration it  is  connected  with  the  heating 
plant  of  a  l)uilding. 
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HOOD  PROTECTS  MINERS  FROM  FALLING  ORE 

Protection  from  falling  rock,  or  ore,  it  is  bein;^  dumped  at  the  top  of  the  head- 
sjjilltMl  down  the  shaft  from  the  skip  when     ijear.  is  given  men  working  in  a  northeni 

Minnesota  iron  mine  by 
a  hood  of  sheet  steel. 
This  hood  is  placed  at 
the  mouth  of  the  shaft 
and  deflects  anything  fall- 
ing from  above  away 
from  the  shaft.  Miners- 
using  the  ladder  way  arc 
thus  made  safe  from 
bombardment.  Draw- 
bars, which  are  opened 
(•Illy  when  the  skip  is  at 
rest,  guard  the  shaft 
mouth,  while  conspicuous^ 
warning  signs  are  posted 
on  the  headgear.  The 
shaft  of  this  mine  is  lined 
with  reinforced  concrete 

Climbiag  the  Ladder  Way  of  This  Minnesota  Iron  Mine  is  Not  Attended      ..^      fir«  nrovt^ntinn  moov 
with  the  Danger  of  being  Struclc  from  Above  by  Fallinc  Rock  and  nre-pre\  eniion  meav- 

Orc,  Thanks  to  the  Hood  at  the  Mouth  of  the  Shaft  Urc. 


NEW  MOTOR  FIRE  ENGINE  HAS  ROTARY  PUMP 


The  familiar  rcciprocaiing-pump  fire 
engine  has  remainc<l  standard,  in  spite  of 
improvements  in  other  i)unip  fo»'mi..  be- 


Motor  Fire  Engine, 
with  a  Specially  De- 
signed Rotary  Pump 
Instead  of  the  Usual 
Reciprocating  Variety 

cnuse  of  water- 
h;!iunur  and  vi- 
l>rali«>n  diftirultlt"- 
\\  hen  rot  a  r  y 
))inn]»s  wi-re  u'^t  il. 
\  ntw  type  ni 
nil  >i  (ir-drivc!i  ru- 
iilwv.  how  I'Vt  r.  lia  - 
ilrinonsirati-d  tlu 
rintairfs  "f  .1 
properly  designe<i 
rotary  pump.  Gear 


teeth  that  take  in  and  discharge  the  wa- 
ter at  the  sides,  as  well  as  the  ends,  over- 
come squeezing  etTect,  and  consequent 

  pulsation    of   the  fluid. 

'  1  lie  hronze  pump  gear>. 
n»'>tcad  of  grinding  each 
other,  arc  tlriven  by  in- 
terlocked steel  gears 
running  in  oil.  Any  wa- 
ter   escaping  from 


The  Rotary  Pump  in  Action,  Demonstrating  That  Pulsation  and  Water  Hammer 
have  been  Overcome  and  a  Highly  Efficient  Fire-Fighting  Unit  Produced 
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the  outlet  side  to  the  shaft  is  returned, 
by  an  ingenious  groove  system,  to  the 
suction  chamber,  which  permits  the  use 
of  low-pressure  packing  in  the  stuffing 
boxes,  requiring  less  driving  power.  An 
efficiency  of  83  per  cent  is  claimed  for  the 
new  pump,  making  a  fire-fighting  unit  of 
unusual  power  and  capacity,  which  should 
be  practically  trouble-proof. 

GOVERNMENT  REGISTERS  WORD 
UNDER  OWN  TRADE-MARK  LAWS 

For  the  first  time  in  its  history  tlic 
government  of  the  United  States  has  reg- 
istered a  trade-mark  under  its  own  patent- 
office  laws.  The  word  so  distinguished 
is  the  familiar  "Liberty"  ai)plied  to  air- 
plane engines  and  parts.  In  connection 
with  this  unusual  action  it  will  be  re- 
called that  the  engine  was  known  as  the 
"United  States  Standard  Aircraft  En- 
gine" back  in  the  experimental  days  of 
1917.  Workers  in  the  Bureau  of  Aircraft 
Production,  then  the  Equipment  Divi- 
sion of  the  Signal  Corps,  were  human, 
however,  and  so  cast  about  for  a  nick- 
name. "Liberty"  was  happily  the  word 
suggested,  and  adopted  by  general  con- 
sent. But  the  name  was  later  a|)plied  to 
a  dozen  different  articles,  including  soft 
drinks  and  hamburger  steaks,  as  well  as 
commercial  airplane  commodities,  with 
the  result  that  the  government  has  been 
forced  to  take  this  action  to  prevent  con- 
fusion. 


and 


GOVERNMENT  EXPERTS  INSTALL 

SECRET  CHEMICAL  PROCESSES 

An  attractive  scheme  for  close-knit  co- 
operation  between  the  government 

the    chemical  industries  

of  this  country  has  late- 
ly been  announced  l)y 
the  Department  of  Agri- 
culture. To  [)lants  de- 
siring them  will  be  as- 
signed government  labo- 
ratory experts  familiar 
with  certain  newly  dis- 
covered, cheaper  proc- 
esses for  the  manufac- 
ture of  dyestuffs  and  me- 
dicinal p  r  e  pa  r  a  t  i  o  n  s. 
These  men  will  supervise 
the  installation  of  the 
new  systems,  provided 
the  manufacturer  agrees 
to  keep  the  processes  a 
secret.    The  department  will  retain 


STEAM  COOKERS  MADE  SAFE 

BY  COPPER  DIAPHRAGMS 

Steam  cookers  used  in  the  kitchens  of 
a  submarine  base  on  the  Pacific  coast  are 
prevented  from 
exploding  by  a  de- 
vice of  the  utmost 
jiimplicity.  When 
the  cookers  were 
made  by  sailors 
stationed  at  the 
base,  it  was  found 
inexpedient  to 
equip  them  with 
safety  valves  of 
the  type  used  on 
steam-engine  boil- 
ers, as  is  some- 
times done,  and 
another  means  of 
safeguarding  the 
navy  cooks  was  used.  A  hole  was  borerl 
in  the  side  of  each  cooker,  and  over  these 
were  soldered  thin  disks  of  copper.  The 
soft  metal  diaphragms  burst  when  the 
pressure  becomes  too  high  for  safety. 


SEAGOING  FUEL  CARTS  USED 
AT  SEAPLANE  STATION 

A  wide-wheeled  gasoline  wagon  for  use 
on  sandy  beaches  and  shallow  water  has 
been-  developed  at  .  naval  seaplane  sta- 
tion. The  conventional  type  cannot  be 
used  when  the  seaplane  is  more  than  a 
tVw  feel  from  the  shore,  because  of  the 
I'lrrowncss  of  the  wheels.  The  new 
"vv.|gon"  with  its  wider  wheels  moves 
easily  over  the  sand,  however,  and  mav 
be  pushed  through  shallow  water  to  the 
si<Ic  of  the  ph'.tic.    The  reservoir  is  made 


patent  rights  for  government  and  public  use. 


By  Extending  the  Air  Vent  Upward  with  a  Length  of  Copper  TubinK. 
and  Attaching  Wide  Wheels,  the  Land  Crew  at  a  Naval  Air  Station  has 
Developed  a  Fuel  Wagon  Which  mav  be  Pushed  across  the  Sandy  Beach 
and  through  Shallow  Water  to  the  Seaplane 

the     waterproof  by  extending  the  air  vent  up- 
ward with  a  bit  of  copper  tube. 


Digitized  by  GoogI 


POPULAR  MECHANICS 


OPERATING  TABLE  FOR  HOGS 
INVENTED  BY  KANSAN 

The  chief  difficulty  encountered  in  ad- 
ministering anticholera  serum  to  hogs — 

that  nl  holding  the  aninKil  while  the  lUiid 


Operating  Tabic  for  Hugs:   The  Animal  i!s 

Held  in  Proper  Position  for  Inoculation  by  This 
Device,  and  Weighed  at  the  Same  Time 

is  injected — has  heen  overcome,  it  is  as- 
serted, hy  an  operating  tahle  recently  in- 
vented hy  a  Kansas  veterinary  surgeon, 
licsides  hohling  a  porker  in  the  proper 
position  for  inoculation,  the  contrivance 
weighs  the  hog.  It  consists  of  a  \  -shaped 
trough,  held  in  an  inclincfl  position  by  a 
collajjsible  steel  frame;  weighs  40  lb.,  and 
can  be  folded  and  carried  on  the  running 
board  of  an  automobile. 


ABSORBENT  MAKES  ARMY  MASKS 

PROOF  AGAINST  DEADLY  GAS 

On  advice  from  the  Bureau  of  Mines 
the  government  has  repeatedly  warned 
the  public  against  the  indiscriminate  use 
of  the  army  gas  mask.  It  is  peculiarly 
incfTective  against  the  insidious  carbon 
monoxide.  But  the  bureau  has  now  pub- 
lished the  story  of  its  widespread  activi- 
ties during  the  war;  and  therein  describes 
the  development  of  an  absorbent  for  car- 
bon monoxide  which  may  be  placed  in 
the  army  canister.  Twenty  grams  (a  little 
over  five  drams)  afford  protection  for  one 
hour  against  an  atmosphere  containing 
one  per  cent  of  carbon  monoxide.  The 
problem  previously  baffled  scientists  for 
vears. 


RUSTIC  CONCRETE  PERGOLA 
ADORNS  HOTEL  GROUNDS 

Many  of  the  creations  of  the  modem 
concrete  molder  are  such  excellent  imi- 
tations of  natural  things  that  only  a 
trained  eye  can  detect  the  difference.  On 
the  grounds  of  a  hotel  in  a  Utah  city 
there  stands  a  rustic  arbor  that  looks 
as  if  it  had  been  made  of  the  bark-cov- 
ered branches  of  trees.  As  a  matter  of 
fact,  the  material  is  concrete,  reinforced 
with  metal.  The  upright  posts  were 
formed  by  imbedding  iron  pipes,  wrapped 
with  wire  fencing,  in  mortar,  while  the 
crosspteces  an<l  longitudinal  bars  were 
molded  around  iron  pipes.  Finishing 
touches  were  put  on  by  hand.  Another 
feature  of  the  hotel's  grounds  is  a  con- 
crete fountain,  on  the  base  of  which 
suitcases,  frogs,  fish,  turtles,  and  other 
objects,  are  modeled. 


Only  A  Close  Inipection  of  the  Rustic  Arbor  Which  Adomi  the  Grounds 
of  a  Hotel  in  a  Utah  City  will  Reveal  That  It  it  Made  of  Concrete.  Iros 
Pipe  and  Wire  Fencing  were  Used  to  Reinforce  the  Mortar.  At  the  Same 
Establishment  can  be  Seen  the  Appropriate  Concrete  Fountain  Shown  at 

the  Left 
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Where  the  Dreaded  European  Corn  Borer  has  been  at  Work,  the  Piles  of  Cornfield  Rubbish,  and  Even 
.the  Ground,  are  Sprayed  with  Burning  Oil.  Drawn  from  a  Machine  Designed  for  This  Particular  Work 


BLIND  ROPE  WORKERS  PROVE 
SKILLFUL  IN  NEW  FIELD 

Blindness  is  not  a  handicap  in  work  re- 
quiring skill  in  knotting  and  splicing 
ropes,  it  has  been  learned  through  an 
experiment  conducted  by  a  Pacific  coast 
tent  manufacturer. 
Because  of  the  labor 
shortage  during  the 
war,  this  eni])loyer  ap- 
pealed to  an  institution 
for  the  blind  for  assist- 
ance, and  was  allowed 
to  select  a  class  for 
training.  Only  a  few 
days  were  required  to 
teach  the  students  one 
of  the  most  compli- 
cated knots,  and  with- 
in a  week  the  ))lind  em- 
ployes were  able  to  pro- 
duce results  equal  to 
those  of  their  teachers. 
Large  ropes  were  used 
the  sensitive  hands  of 
being  passed  over  these 
stages  of  the 
various  knots 
until  their 
fashioning  be- 
came familiar 
to  the  begin- 
ners. As  there 
is  an  incrca«^cd 
demand  by 
shipyards  and 
airplane  fac- 
tories for  labor 
skilled  in  this 
work,  it  is  ex- 
pected these 
fields  will  em- 
p  1  o  y  many 
blind  persons. 


The  Stalka  Infested  by  the   Corn -Borer 
Peat  are  So  Weakened  That  They  Break 
Down  of  Their  Own  Weight 


for 
the 
in 


instruction, 
apprentices 
the  several 


Another  Successful  Method  of  Killing  Borers  in  the  Stalks  ia 
to  Rake  the  Rubbish  into  Piles,  Cover  a  Pile  with  a  Canvas  or 
Tarpaulin,  and  Then  Admit  Live  Steam  under  the  Cover  from  a 

Portable  Boiler 


USE  LIQUID  FIRE  AND  STEAM 
TO  KILL  CORN-BORER  PEST 

Spreading  rapidly,  over  Massachusetts 
and  other  New  England  states  into  New 
\  ork  State,  and  threatening  the  whole 
country,  is  an  invading  army  of  European 

corn  borers — a  grublikc 
pest  of  appalling  de- 
structiveness.  The  com- 
monwealth first  named 
si)ent  $50,000  in  fighting 
the  menace,  and  then 
called  for  Federal  aid, 
and  a  government  ex- 
pert has  devised  a  suc- 
cessful method  of  com- 
bat. All  the  infected 
ground,  the  stalks,  and 
cornfield  rubbish  arc 
sprayed  with  burning 
crude  oil.  A  machine 
has  been'  designed  that 
covers  a  surface  six 
feet  wide  with  flame,  though  an  or<linary 
power  sprayer  with  a  special  nozzle,  burn- 
ing over  about  three  feet,  has  been  used 

with  success. 
The  liquid  fire, 
reaching  all  the 
hidden  inter- 
stices of  the 
stalks,  efifectu- 
a 1 1  y  destroys 
the  borer.  An- 
other metho<l, 
used  with  ex- 
cellent results, 
is  to  pile  the 
old  stalks 
under  a  cover, 
and  introduce 
live  steam  from 
a  portable 
boiler. 
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TRACTOR  HAS  HOLLOW  WHEELS 
FOR  CARRYING  BALLAST 

Wn'cn  a  farm  tractor  needs  additional 
weight,  logs  and  stones  are  generally 
piled  on  the 
tranic.  A 
more  or- 


ng  Wheel*  and  L«rge   Forward   Idlers  Are 
Hollow,  and  Hold  Many  Hundred  Poundi  of  Sand  or  Water 
Ballast.     The  Cylinders  at  the  Idler  Hubs  Contain  Spiral 
Springs,  Giving  a  Resilient  Bearing 

ilerly  j)rovision  is  made  by  an  Ohio  ma- 
chine, which  stores  sand  or  water  bal- 
last in  its  hollow  wheels.  The  two  main 
drivcwheels  and  the  large  idlers  will  hold 
a  good  many  hundred  pounds  of  extra 
weight.  Instead  of  being  rigidly  con- 
nected to  the  frame,  the  large  idler 
wheels,  as  well  as  three  small  idlers,  yoked 
together  on  each  side,  are  hnng  on  spiral 
springs  inclosed  in  iron  cylinders.  The 
tractor  has  no  differential,  and  is  steered 
with  planetary  gearing  which  throws  all 
the  power  onto  one  tread  or  the  other. 


AMMUNITION  TESTS  REQUIRE 
MANY  CARTRIDGES 

To  produce  the  nearly  perfect  small- 
arms  ammunition  of  the  present  day  re- 
quires the  expenditure  of  much  time  and 
money,  the  services  of  an  army  of  ex- 
perts, and  a  vast  array  of  accurate 
testing  machines.  One  of  the  large 
.imnuniition  factories  in  the  Ka*t 
uses  25.()< H).(XlO  cartri«lges  each  year 
for  testing  purposes.  A  record  of 
perfect  rounds  out  of  every 
fSono  cartridges  is  claimed  by 
this  concern,  which  has 
in  its  arsenal  over  l.(X*^ 
^  rifles,  revolvers,  and 
other  types  of  weapons. 
From  these  is  fired  one 
oaded  shell  after  another 
so  as  to  determine  whether  the 
cartridges  permit  the  smooth  op- 
eration r»f  the  arms  for  which  they 
were  dcNigned.  F-lectrical  apparatus 
is  used  to  measure  the  velocity  of 
bvdlets  and  to  discover  whether  there 
is  any  delay  between  the  i)ercussion 
of  the  primer  and  the  explosion  of 
the  powder.  Tests  are  made  to  ascertain 
whether  ammunition  produces  accurate 
results,  to  learn  whether  primers  ar.- 
oversensitive  or  the  reverse,  and  to  de- 
termine whether  powder  has  been  com- 
pfessed  properly. 


•TOWER  OF  JEWELS"  GLASS 
IN  GREENHOUSE  DOME 


DETECTOR  OF  BAD  COINS  USES 
ELECTRIC  EDDY  CURRENTS 

r.y  virtually  turning  suspected  coins 
into  giMurator  armatures,  a  mint  ofiicial 
at  Calcutta,  India,  is  able  to  detect  at 
lea>t  per  cent  of  the  bad  money  among 
the  pieces  put  through  his  m.icliinc.  in- 
cluding honest  Coins  containing  sjdits 
or  air  bubbles.  The  coins  are  simply 
dropjicd  into  a  hopper  and  rolk-d  on  edge 
down  an  incline,  passing  through  a  strong 
magnetic  field.  The  rotating  disks  de- 
velop eddy  currents  whose  strength  is 
l)roportioual  to  the  purity  of  the  metal. 
The  descent  of  the  coins  is  so  retarded 
by  the  reaction  of  the  currents  that  the 
genuijic  drop  into  one  pocket  and  the 
spurious  into  another,  farther  on. 


Pieces  (if  glas-  that  once  sparkle*!  in 
the  "  Tower  of  Jewels,"  one  of  tlie  si»ec- 
tacles  of  the  Panama-Pi'cific  Kx])osiiion 
at  San  I'ranci-^co  in  I'M 5.  are  now  serv- 
ing in  the  dome  of  a  tropical-plant  green- 
house in  a  California  city.  There  are 
1,-400  pieces  in  the  transparent  roof,  mo-: 
of  them  tri.mjrtilnr  in  shape.     The  glass 


This  Dome  on  a  California  Creenhouae  it  Made  of 
Class  Taken  from  the  "Tower  of  Jewels."  One  of 
the  Sights  at  the  Panama-Pacinc  Espotition 
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is  thicker  than  that  ordinarily  us«cl  for 
si»ch  purpose,  and  each  piece  is  bcvele<l 
At  the  edges.  Shades  inside  the  dome 
FcpiTilate  the  amount  of  sunlight  admitted 
to  the  conservatory. 


TURN  FAMOUS  OLD  WARSHIPS 
INTO  TARGETS  AND  JUNK 

In  the  navy  the  course  to  obsolescence 

is  not  long,  and  15  years  brings  many 

changes.   That  long  ago,  the  might  of  the 

-American  Xavy  was  rep-     u  — 
relented   by  a   fleet  of 

twelve  splendid  ships 

which  are  going  today  to 

the  targets  and  the  junk 

yards.      l-'our    of  them, 

the   **  Oregon."  the 

"Iowa,"    the  "Indiana," 

and  the  "Massachusetts." 

helped  win  the  Spanish 

w;ir.    The  other  s — the 

"Kearsargc,"  "Ken- 
tucky," "Alabama,"  "Illi- 

nois."  "Wisconsin." 
"Ohio,"  "Missouri,"  and 
"Maine" — were  launched 
a  few  years  later,  and  all 

joined  in  the  world  cruise 
of  19()7.   In  the  great  war 
the  old  ships  performed 
their   last    service,  in 
training   and  coast-de- 
fense   work.     Xow  the 
"Oregon"   has   been  of- 
fered to  its  name  state 
for  a  museum  or  training 
ship,  the  "Iowa,"  "Massachuseti-i,"  and 
"Indiana"  will  be  wrecked  for  their  ]>;irts. 
and  the  rest  will  become  either  junk  or 
targets  for  trjing  the  guns  oi  younger 
ships. 


SAFETY  EXITS  FROM  ARSENAL 

LEAD  DOWN  SMOOTH  CHUTES 

Alongside  the  open  stairways  leadihg  to 
the  second  floors  of  various  buildings  at 
an  eastern  arsenal,  are  what  appear  to 
be  duplicate  flights  wholly  incased  in 
metal  runways.  I  he  covered  structures, 
however,  are  not  stairs,  but  chutes,  with 
floors  of  highly  polished  hard  wood.  The 
apartments  from  which  they  open  are  the 
measuring  rooms  of  the  arsenal's  gas-fill- 


The  Structures  That  Angle  up  .the  Sides  of  the  Buildings  Look  Like 
Covered  Stairs,  but  They  Are  Not.  They  Are  Metal  Chutes,  with  Hard, 
wood  Floors,  for  Quick  Escape,  if  Necessary,  from  the  Gas  Rooms  of  the 

Arsenal 

ing  i)]ant.  A  quick  exit  from  these  quar- 
ters might,  under  certain  circumstances, 
be  quite  desirable,  and  the  chutes  afTord 
the  means  for  an  almost  instantaneous, 
but  easy,  descent. 


OLD  AIRPLANE  BOX  MAKES  EMERGENCY  DARK  ROOM 

Just  two  hours  after  the  overtaxcfl  finally  fitted  it  with  two  old  sinks,  and 
photographic  department  at  a  large  avia-     provided  facilities  for  running  water. 

tion  field  called  for  ad-  

ditional  dark-room  space, 
.'in  old  airplane  crate  was 
ready  for  business  in  that 
capacity.  Soldier-me- 
chanics lined  it  with 
Mack  paper  to  make  it 
light-proof,  provided  for 
ventilation  with  an  elec- 
tric fan  and  a  hole  in  the 
ceiling,  roofed  it  with  tar 
paper,  swung  a  door  in 

nn»  cM<k  ^-.iiJlt  K/.n/-ti<.c  This  Old  Airplane  Crate  was  Transformed  within  Two  Hours  into  a  Complet* 
une    Siae.     nuui     ncncnts  Photographic  Dark  Room.  Light- Proof.  Water-Tight.  Automatically 

along     the      walls,     and  Ventilated,  and  Equipped  with  Benches  and  Running  Water 
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A  Scene  in  Kcnilwonh.  One  of  Chi- 
cago's Delightful  Suburbs:  The  Town 
Lies  North  of  the  City,  on  a  Bluff 
Overlooking  Lake  Michigan.  Depicted 
Here  Is  a  Street  of  Concrete,  and  a 
Bridge  of  Rough  Stone.  Built  to  Har- 
monize with  Its  Natural  Surroundings. 
On  the   Pillars   Are    Artistic  Lamps 


Introducing  "Buster."  the  C«nine  Ma*. 

cot    of    the    Chamber   of  Commerce, 
Sacramento,    California,  Campaignin|[ 
for  Votes  for  a  Bond  Issue  to  Build  a 
MuniciDal  Filtration  Plant 


1 


In  the  Center  of  An.iheim.  Cal- 
ifornia. Is  a  Lofty  Steel  FlaR- 
staff.  Which  Serves  Not  Only 
to  Display  the  Stars  and  Stripes, 
but  to  Regulate  Traffic 


Built  and  Furnished  with  Funds  Raised  by  Women. 
'  This  Attractive   Bungalow,  near   Phoeni.-.  Arizona. 
Is  the  Scene  of  Rural  Social  Functions.  Arranged 
by  FarTters'  Wives  and  Daughters 
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AND  ENJOYMENT  OF  VISITORS  AND  RESIDENTS 


Community  Canning  is  Approved  in  a  Prac- 
tical Manner  by  (he  Women  of  Aslieville, 
North  Carulina,  Who  Gather  in  This  Well- 
Lighted,  Completely  Equipped  Kitthen,  Built 
over  a  Public  Fountain,  to  Can  Fruits  and 
Vegetables.  Water  for  Washing  the  Prcdiici* 
is  Supplied  by  a  Pipe  from  the  Fountain 


Each  One  of  the  Wreath. Adorncii 
Markers  around  a  Monument  to 
the  Heroes  of  1861-66  in  Elkhart, 
Indiana,  Represents  a  Citizen 
Who  Died  in  the  World  War 


As  Permanent  as  the  Milestones 
of  Atiuthcr  Age.  These  Inc.rpcn- 
sive  Concrete  Road  Markerr,  with 
Indented  Lettering,  arc  Becoming 
Plentiful  in  Some  rf  the  Southern 
States 


Though  Horses  are  Fast 
Disappearing  from  the 
Streets.  Residents  of  Pas- 
adena. California,  are  Not 
Neglecting  the  Few  Faith- 
ful Beasts  Still  Competing 
with  the  Automobile,  as  is 
Shown  by  This  Beautifu' 
Drinking  Fountain 
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FILLING-STATION  FOUNTAIN 

SERVES  COOL  DRINKS 

"Nc)"t  only  can  motorists  replenish  their 
supplies  of  fuel  and  lubricants  when  they 


9  J& 


Gasoline,  Oil,  and — Soft  Drinks  are  Sold  at  This  California  Filling  Station, 
Which  is  Owned  by  a  Young  Woman 

Stop  at  an  attractive  filling  station  in  a 
California  town,  hut  they  can  refresh 
themselves  with  cooling  drinks  or  ice 
cream,  served  by  the  same  young  woman 
who  attends  to  the  gasoline  and  oil 
pumps.  A  soda  fountain  was  installed  in 
the  station  by  this  young  woman,  the 
owner,  who  rightly  judged  that  soft 
drinks  should  be  as  much  desired  by  hot 
and  dusty  tourists  as  provisions  for  their 
cars. 


STRIKING  FOG-HIDDEN  POLE. 

PLANE  TUMBLES  TO  BEACH 

Two  army  airmen  recently  escaped  se- 
rious injury  by  a  miracle  while  making 
  the  last  leg  of  a  recruit- 
ing flight  from  Texas  to 
Minnesota,   Illinois,  and 
the  eastern  states.  Run- 
,^mbp  f  "'"g  '"to  a  thick  even- 

ing     fog     while  flying 
—    ?  above  Rockaway  Beach. 

L.  I.,  they  circled  down 
to  get  their  bearings.  .A-; 
they   swooped   over  the 
beach,  a  W'ing  of  their 
airplane  collided  with  a 
10()-ft.  flagpole,  twisting 
the  machine  into  a  noso 
dive.    Airplane  and  air- 
m  e  n    crashed  together 
upon  a  mud  flat  left  bar.' 
by    the    receding  tide. 
The  pilot  crawled  from 
beneath  the  wreckage;  his  passenger  was 
pinned  to  the  ground  and  had  to  await 
the  arrival  of  a  rescue  party  from  a  near- 
bv  hotel.    The  machine  was  covered  and 


probably  ruined  by  the  rising  tide. 


MEMORIALS  TO  JAMES  WATT 
PLANNED  BY  SCIENTISTS 

Plans  for  establishing  lasting  and  prac- 
tical memorials  to  James  Watt  were  con- 
sidered by  a  number  of   

British  scientific  and  en- 
gineering organizations 
at  a  representative  meet- 
ing held  some  time  ago 
in  Birmingham,  to  de- 
vise ways  to  celebrate  the 
centenary.  August  19.  of 
the  .Scottish  inventor's 
death.  One  pha^ie  of  the 
tentative  arrangements 
]>rovides  for  the  erection 
of  a  building  to  be  u-^cd 
as  a  museum  for  ex- 
amples of  the  work  of 
Watt  and  his  contempo- 
raries. It  also  was  pro- 
posed to  publish  a  me- 


DIAGRAMS  ADVERTISE  ROUTE 

OF  EXPRESS  TRUCKS 

Diagrams  painted  on  the  sides  of 
trucks,  operated  by  a  motor-express  com- 
pany between  two  large  eastern  cities, 
give  full  information  of  the  route  fol- 
lowed and  the  stops  made  on  the  run. 
Large  circles  at  either  end  of  a  double 
line  running  diagonally  across  the  side  of 


A  Glance  at  This  Truck,  Which  Is  One  of  a  Fleet  Operated  by  a  Motor. 
Express  Company  in  the  East.  TeUs  Where  It  is  Going  and  Where  It  will 
Stop.    The  Diagram  and  Its  Details  can  be  Seen  at  Considerable  Distance 


tnorial  volume  and  to  endow  a  professor-  each  truck  represent  the  terminal  cities, 
ship  of  engineering  at  the  University  of  while  smaller  circles,  at  intervals  between. 
P*irmingham  in  his  honor.  indicate  intermediate  stops. 
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CITY  ERECTS  MEMORIAL  LAMPS 

TO  SONS  WHO  WENT  TO  WAR 

At  the  intersection  of  two  busy  streets 
one  municipality  has  voted  to  erect  by 
public  subscription  four  useful  monu- 
ments to  its  boys  who  went  to  war. 
On  each  corner  will  be  placed  a  bronze 
column,  bearing  a  lamp,  and  supported 
by  a  heavy  granite  base.  On  four 
bronze  tablets,  which  will  sheath  the 
upper  part  of  the  base,  will  be  en- 
graved the  name  of  every  soldier  and 
sailor.  The  memorial  lamps  were  de- 
signed by  a  local  artist  and  will  cost 
$2,000  each. 


RANCHMEN  HUNT 
WITH  CAVALRY 


RATTLERS 
SABERS 


Killing  rattlesnakes  with  cavalry 
sabers  may  not  appeal  to  some  as  a 
gentle    sport,    though  undeniably 
thrilling;  yet  ranchmen  of  Owens 
\  alley,  in  eastern  California,  spend 
much  of  their  spare  time  in  its  pur- 
suit.   The  paramount  object,  natu- 
rally, is  to  get  rid  of  the  rattlers, 
and  the  saber  has  been  found  an 
ideal  to>ol  for  that  work.  Armored 
in  heavy  boots  and  gloves,  the 
hunter  beats  the  bush  until  he 
hears  a  snake  signal,  and  then 
proceeds  to  excite  the  reptile 
imtil  it  strikes.   A  stroke  of  the 
blade  then  en<ls  its  venomous 
career    in    nnd-air.  Kqnippcd 
with  a  job  lot  of  old  sabers.  22 
men  thus  slew  72  of  the  ser- 
pents on  one  trip. 


LANDING  ON  FIELD  TOO  SMALL, 
PLANE  CRASHES  INTO  CROWD 

Attempting  to  make  a  landing  on  ^  fiehl 
too  small  for  his  heavy  plane,  a  V'ictory- 
lonn  flier  at  Forest  Park,  St.  Louis, 
smashed  through  the  guard  cable  about 
the  field,  and  the  machine,  nosing  over 
into  the  crowd,  injured  three  persons 
seriously,  and  several  others  more  or 
Ifss  severely.    The  pilot,  who  was  un- 
injured, was  driving  a  German  Fokkcr 
biplane  as  part  of  the  flying  circus 
touring  the  country  for  the  last  Lib- 
erty loan.    An  experienced  airman,  he 
had  already  made  one  unsuccessful  ef- 
fort to  land  in  the  insufficient  space, 
"zooming"  over  the  heads  of  the  crowd 
:ind  circling  the  field  again  in  a  stiti 
anil  changing  wind.    For  safety  to  ob- 
servers as  well  as  fliers,  it  is  obvious 
that  a  definite  minimum  figure  for 
landing-s|»acc   area    must    be  pro- 
vided, and  such  space  must  be  kc\n 
clear,  for  there  are  no  brakes  on  an 
airplane. 


On  the  Corners  of  a 
Busy  Street  Intersec- 
tion will  Stand  Four 
of  These  Bronze  Col- 
umns, Memorials  to 
the  Local  Men  Who 
Went  to  War 


SHARK  HIDE  EMPLOYED 

TO  POLISH  DIAMONDS 

The  hard  outer  coating  of 
the  shark  has  been  found  to 
become  so  hard  after  expo>- 
ure  to  the  air  that  it  will 
scratch  diamonds.  So.  some 
of  this  material  is  now  ground 
into  powder,  and  used  for 
diamond  polishing  in  |)lace  of 
the  diamoncl  dust  commonly 
employed. 


USES  OF  MAGNETIC  CHUCKS 

INCREASED  BY  DEVICE 

Designed  to  hold  pieces  of  irregular 
shape  for  grinding  at  unusual  angles,  an 
attachment  for  magnetic  chucks  has  been 
found  to  multiply  the 
uses  to  which  that  device 
may  be  put.  In  its  sim- 
plest form  the  attach- 
ment is  a  block  made  up 
of  alternate  plates  ot 
steel  and  insulating  ma- 
terial, so  arranged  as  to 
correspond  with  the  lam- 
inations of  the  chuck. 
When  in  use.  the  attach- 
ment is  placed  on  the 
chuck  and  is  magnetized 
by    conduction.  There 


are  several  types  of  the  attachment,  in- 
cluding a  protractor  type,  with  a  fiat. 
]ilane.  and  \'-hlock  surface  bar;  a  \  - 
i)lock  type,  and  a  plane-surface  type. 
Each  of  the  several  ty]>es  is  made  in  a 
number  of  different  sizes. 


In  Principle  an  Extension  of  the  Magnetic  Chuck,  the  Attachment  Showa 
Here  IProvides  a  Variety  of  Surfaces  upon  Which  Pieces  'of  Irrcjjular 
Shape  may  be  Placed  for  Crindine-    Several  Sizes  of  the  Different  Ty 

are  Made 


rypes 
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HINGE  IN  BEAM  ENABLES  PLOW 

TO  JUMP  OBSTRUCTIONS 

The  "stump-iunipitig"  plow  has  ap- 
peared  to   gladilen    the   farmers  heart. 


The  Two  Diagrams  Show  How  the  Hinged  Plowbeam 
is  Jackknifed  by  the  Coulter.  Enabling  the  Point 
of  the  Share  to  Ride  over  Obstructions 

The  beam  is  hinged  between  coulter  knife 
r.nd  plowshare,  with  a  heavy  coil  sprint^ 
placed  between  the  two  to  keep  them 
alined  under  normal  conditions.  But 
when  the  coulter  knife  encounters  a 
stump  or  heavy  root  it  is  forced  back, 
the  beam  jackknifes,  and  the  plowshare 
rides  over  the  obstruction. 


NEW  AUGER  BIT  SMOOTHS 
HOLE  WHEN  WITHDRAWN 

Holes  free  from  splinters  are  bored  by 
an  auRcr  bit  that  has  been  patented  l>y  a 

western  inventor.  .\t 
severrd  points  on  the 
upper  side  of  the  Sj)i- 
ral  of  this  bit  are 
^  sharpened  nibs,  simi- 

m  lar  to  those  at  the  cut- 

tin  p:  end  of  an  ordi- 
nary to(d  of  this  type. 
I  he>e  come  iiitt)  ac- 
tion when  the  bit  is 
w  i  t  h  d  r  a  w  n  from  a 
^  _  ^        hole,  cntlini.;  away  in- 

^        equal'ries   ajid  slivers 
*        left  after  the  first  op- 
tfc^  K,  r       eration.     The    bit  is 

W/^       _ recommen«le<l  for  use 
^       in  wet  or  preen  wood. 


CTo  determine  t  h  e 
possible  value  of  a  meteorological  service 
for  cross-country  flying,  the  Army  .Air 
Service  olTers  to  make  a  30-hour  forecast 
for  any  airman  intending  a  long  tlight. 


LOCKING  SYSTEM  FOR  DOORS 

PROTECTS  DELIVERIES 

Double  doors  which  lock  alternately  arc 
the  invention  of  an  American  living  in 
England.  The  system  permits  packages 
to  be  left  at  a  residence  during  the  af)- 
sence  of  the  occupants,  or  without  dis- 
turbing them  if  they  are  present.  W'lun 
the  outer  door  is  opened,  the  inner  dour, 
which  leads  to  the  rooms  of  a  hou»;e  or 
apartment,  is  locked  automatically.  Shut- 
ting the  outer  do<>r  and  turning  the  knob 
unfastens  the  inner  door  and  locks  the 
outer.  By  opening  and  shutting  the  in- 
ner door,  the  outer  is  unlocked.  Pockets 
for  parcels  are  placed  on  the  inside  of 
the  outer  door. 


ROLLER  SKATES  PROPELLED 
BY  RIDER'S  WEIGHT 

The  no\  ice  on  roller  skates  is  apt  to 
think  they  run  easily  enough  without  me- 
chanical assistance.  For  the  soj)bi>ticat- 
cd.  however — which  includes  most  chil- 
dren— two  Oregon  inventors  have  pro- 
vided a  new  tiirill.  On  each  skate  they 
have  placed  a  spring  heel  plate,  which, 
as  it  ascends  and  descends,  operates  gear- 
ing that  turns  the  rear  wheels.  Mere 

Flexing  the  Foot 
Operates  the' 
Ceara  and  Propels 
the  Kollcr  Skate 


flexing  of- the  foot  as  in  walking,  there- 
fore, drives  the  skater  forward  at  con- 
sideralde  specfl.  the  frec-runnijig  wheels 
needing  only  an  occasional  im|)ulse. 


A  CROQUET  ARCH  VISIBLE 
IN  TWILIGHT 

—_  •        A    novel   cr<iqnct  arch 

nthat  can  be  ea-ily  seen 
has  been  invente<l  by  an 
army  colonel.  ln>tead  of 
a  curved  arch  there  is  a 
block  of  wood  with  a  large 
hole  in  the  center  toward 
which  the  ball  is  directed. 
The  blocks  are  u>ually 
painted  a  dark  color  and 
I  he  open  space  makes  the  arch  always 
visible.  The  base  seen  in  the  illustration 
serves  otdy  as  a  temporary  mounting  for 
demonstration  i)urposes. 
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MILDEW-PROOFING  PROCESSES 

TESTED  IN  LABORATORIES 

Tent  canvas,  which  has  been  treated 
by  some  mildew-proofing  process,  can  be 
tested  in  laboratories  by  a  method  re- 
cently devised  by  scientists.  Disks,  about 
3^2  in.  in  diameter,  are  cut  from  the  cloth 
to  be  examined  and  soaked  in  running 
water  for  two  or  three  days.  They  are 
then  placed  in  plates  containing  agar 
icily  and  incubated  in  a  darkened  room 
with  a  temperature  of  from  68  to  77°  F. 
for  three  weeks  or  a  month,  Kach  week 
the  disks  are  examinee!  and  their  condi- 
tion noted.  The  resistance  against  fun- 
gous growths  of  materials  treated  by  dif- 
ferent processes  is  thus  established,  and 
the  value  of  each  process  is  rated  at  from 
1  to  10,  according  to  its  effectiveness. 
Thus,  for  instance,  canvas  treated  by  a 
process  rated  at  6,  successfully  withstands 
weather  conditions  at  Washington,  D.  C, 
without  mildewing. 


COLLARS  IRONED  WITH  HUMAN 
SKILL  BY  IMPROVED  MACHINE 

Laundrymen  have  long  used  a  curved 
plate  with  a  sell-heating,  grooved  iron 
for  smoothing  the  folded  edge  of 
lincii  collar>  so  that         they    will  not 

irritate  the 
neck.     An  im- 
proved machine 
has    now  ap- 
peared, however,  in 
which    clever  me- 
chanical design 
lakes  the   place  of 

  the  human  skill  for- 

"^^py^  nierly  required.  As 
the  operator  rotates 
the  iron  a  ball-licaring  roller  on  a  cam- 
like  track  carries  it  gently  onto  the  col- 
'  r.  and.  after  the  edge  has  been  ironed, 
on  the  collar  and  out  of  the  way,  A  coil 
spring  maintains  the  proper  pressure 
throughout  the  single  back-and-forth  mo- 
t  on  necessary  for  the  operation. 

ADVERTISING  ON  OCEAN  FLOOR 
SEEN  THROUGH  GLASS  BOTTOMS 

The  submarine  gardens  about  Santa 
Citalina  Island.  Calif.,  have  been  made 
famous  by  the  glass-bottomed  excursioti 
''oats  which  travel  the  waters  above  them. 
And  there  are  fish  to  be  seen,  thousands 
splendid  game  fish.  The  tourist  is  ex- 
ceptional whose  hand  fails  to  itch  for  a 
fishing  rod  as  he  peers  down  at  them.  A 


local  merchant  has  turned  this  impulse 
into  cash.  He  has  placed  a  "signboard" 
on  a  sandy  stretch  under  30  ft.  of  clear 


As  the  Tourists  Peer  through  the  Gliss  Bottom  at  the 
Famous  Submarine  Gardens  Their  Glance  Encounters 
a  "Signboard"   Placed   Plat   un   the   Ocean  Floor 

water  in  the  path  followed  by  many  of 
the  glass-bottomed  craft.  Glancing  from 
the  fish  to  the  sign,  t<jurists  read  that 
"These  Fish  Bite  like  Hungry  Wolves  if 
Vou  L'se  lilank's  Prepared  Bait."  The 
tiovcl  practice  is  restricted  to  several 
sandy  bottoms  and  is  prohibited  in  the 
more  beautiful  of  the  submarine  gardens. 


HOLDER  FOR  PLAYING  CARDS 

PATENTED  IN  FRANCE 

F.ven  card  players  have  been  given  at- 
tention by  the  inventor  of  a  labor-saving 
device.  The  con- 
trivance intended 
for  their  use  is  a 
holder  for  each 
player's  "hand" 
recently  patented 
in  France,  It  con- 
sists of  two  semi' 
circular  plates,  be- 
tween which  the 
cards  are  held  by 
friction,  mounted 
on  a  support 
which  can  be  ad- 
justcd    as  to 

height  or  tilted  backward  or  forward, 
clamp  fastens  the  holder  to  a  table. 
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SOME  NOVEL  AND  LITTLE -KNOWN  ACCESSORIES 


Glan  Lemonade 
and  Iced- Tea 
Spoons  Have 
Long,  Hollow 
Handles  Which 
Serve    a!>  Strawa 


Many  Uses  can  be  Pound  for  This  Book 
Holder,  Which  is  Designed  to  be  Clamped 
on  the  Arm  of  a  Chair,  on  a  Stove,  or 
on  Other  Hou»ehold  Fixtures.  Its  Joint* 
Permit  Adjustments  to  Meet  the  Rcauirc- 
ments  of  a  Reader,  No  Matter  What 
Piece  of  Furniture  It  is  Attached  to 


r  r 


This  Simple  Device  Pre- 
vents a  Skillful  Bur»;lar 
from  UnfasteninR  a  Door 
by  Turnine  the  Key  writh 
a  Pair  of  Pincers.  Work- 
ing from  the  Outside.  It 
can  be  Easily  Detached 
from  the  Knob  and  Key 


Bedecked  with  Artificial 
Flowers  and  Ribbons,  and 
Enameled  in  Brilliant  Colors, 
the  Old- Fashioned  Palm- 
Leaf  Fan  Appears  in  the 
Stores  as  a  New  Thing  ■  i  ■ 
of  Beauty 


Tonneau  Locker  for  Auto- 
mobiles' Bolted  to  the  Back 
of  the  Front  Seat  and  to  the 
Floor.  This  Addition  to  a 
Motor  Car  Provides  a  Safe 
Place  for  Stowing  Packages, 
Tools,  and  Lap  Robes 
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INTENDED   FOR   THE  HOME  AND  ITS  MEMBERS 


Musiciini  Acquire  Flexible 
Hands  by  Using  the  Device 
Shown  at  the  Left.  When  the 
Fingers  are  Placed  in  the  Rests 
Provided  for  Them,  and  the 
Hand  Pushed  Forward,  the 
Digits  arc  Extended  Fan>Wise 


c 


For  Packing  in  a  Suitcase 
or  Traveling  Bag.  This 
Walking   Stick    can  be 
Folded  to  Half  Its  Length.  AJointed 
Metal    Rod,   Which   Slides  inside 
the  Body  of  the  Cane,  Makes  This 
Possible.     The   Two  Sections  are 
Threaded  to  Screw  Together 


Shears  for  Removing  Pineapple 
Eyes:  The  Blade  is  Inserted 
under  the  Eye.  Which  is  Cut 
Out  by  the  Sharp-Edged  Ring 


Shaped  to  Fit  the  Edge 
of  a  Pot.  and  to  Cover 
Nearly  Half  Its  Top.  a 
New  Strainer  of  Perfo- 
rated Sheet  Metal  Has 
a  One-Piece  Wire  Frame 
and  Handle,  and  is  In> 
tended  for  Use  on  a  Cook- 
ing  Vessel  of  Any  Size 


Clothesline  Holder  That 
Tightens  Its  Grip  in  Pro- 
portion to  the  Strain  on 
the  Rope :  The  Contriv- 
ance is  Made  of  Cast 
Iron.  Galvanized  to  Pre- 
vent Rusting.  A  Line 
can  be  Removed  from 
the  Holder  by  Pulling 
Its  Free  End 


Useful  in  the  Home  for  Blacking  Stoves, 
Cleaning  Clothes,  and  Other  Purposes,  the 
Fountain  Brush  Shown  Here  can  be  Used 
Elsewhere  for  Cleaning  Type.  Polishing 
Automobiles,  or  Stenciling,  The  Liquid  is 
Contained  in  the  Hollow  Handle,  and  Fed 
to  the  Bristles  through  a  Thumb  Valve 


With  This  Belt 
around  Its  Waint 
and  the  Side  Straps 
Fastened  to  the  Arms 
of  a   High   Ch.iir  or 
Perambulator,  a  Baby 
is  Insured  against  Falls 


Meat  or  Fish  Cooked  in 
the  Broiler  at  the  Right 
does  Not  Come  in  Con- 
tact with  the  Gas  or  Oil 
Flame  Used  for  Heating 
The  Grid  is  Made  Up  cf 
Hollow  Tubes,  through 
Which  Pass  the  Heate 
Gases  Generated  in  the  Combustion 
Chamber  at  the  Front  of  the  Broiler 
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SHINGLED  ROOFS  MAKE  TENTS 
COMFORTABLE  COTTAGES 

Tents  are  made  to  serve  as  comfortable 
living  quarters  during  the  entire  year,  at 


inches.  Gabled  roofs  are  then  built  over 
the  tents.  These  are  supported  by  posts 
so  that  there  is  an  air  space  of  1  ft.  be- 
tween the  roofs  of  the  tents  and  the 
shingles.  Frames  at  cither  end  of  the 
tents  hold  doors  and  windows.  In  coM 
weather  the  tent-houses  are  heated  by 
stoves. 


Adding  Shingled  Roofs.  Wooden  Walls,  and  Floors 
to  Tents  Makes  Them  Comfortable  in  All  Kinds  of 
Weather.    Doors  and  Windows  Arc  Other  Improve- 
ments 

a  southern  California  mountain  resort,  l)y 
covering  them  with  shingle  roofs  and 
adding  wooden  walls  and  floors.  Ordi- 
nary wall  tents,  9  ft.  4  in.  by  11  ft.  8  in., 
with  3-ft.  walls,  are  pitched  over  frame- 
works of  small  timbers  .so  that  the  canvas 
walls  overlap  the  wooden  w^alls  several 


DYNAMITE  COMPLETES  CANAL 
WHEN  DREDGE  STOPS 

Dynamite  rapidly  completed  a  canal 
that  connects  the  Atchafalaya  River 
with  Bayou  Teche  and  the  Vermilion 
River,  in  Louisiana,  when  urgent  de- 
mands for  water  to  save  the  rice  crops 
along  the  latter  stream  made  quick  ac- 
tion necessary.  Dredges  were  within  500 
ft.  of  the  enci  of  the  ditch  when  a  short- 
age of  labor  halted  the  work.  Holes  were 
made  with  iron  pipes  in  the  soil,  along 
the  line  on  which  it  was  desired  to  dig. 
and  in  these  were  placed  the  explosive. 
After  the  holes  had  been  filled  with  earth, 
which  was  thoroughly  tamped,  the 
charges  were  exploded.  The  result  was 
a  canal,  12  ft.  wide  and  4  ft.  deep.  It 
would  have  required  several  days  for  a 
dredge  to  complete  the  canal.  • 


BIADRID  SUBWAY  LINE  ABOUT  TO  BE  OPENED 

By  GEORGE  E.  PAUL 


1^"ADRID  is  anxiously  awaiting  the  day 
when  the  first  of  the  four  lines  that 
are  to  form  its  modern  subway  system 
will  be  formally  opened  for  public  serv- 
ice. For  many  years  there  has  been  a 
strong  and  insistent  demand  for  such  a 
system,  to  help  clear  the  streets  of  the  im- 
mense rush-hour  throngs.  This  crowding 
is  at  its  worst  in  the  great  plaza,  the  Pucrta 
del- Sol — the  very  heart  of  Madrid.  The 
principal  street-car  lines  of  the  capital 
start  from  this  point,  and  eleven  wide 


Cross  Section  of  the  New  Double. Track  Subway  being  Constructed  in 
Madrid,  Spain,  Indicating  the  Arrangement  at  Stations, 
Where  the  Platforros  Ar«  10  to  14  Feet  Wide 


thoroughfares  discharge  their  crowds  into 
it.  At  the  evening  hours,  especially,  a 
jam  of  people  is  trying  to  cross  it. 

Plans  to  relieve  the  congestion,  formu- 
lated by  .Spanish  engineers  and  approved 
by  the  city  council  some  years  ago,  called 
for  a  system  of  underground  railways, 
consisting  of  four  lines,  of  which  the  first 
is  now  nearing  completion.  This  line,  in 
two  sections,  is  about  three  miles  long, 
and  extends  from  Pucrta  del  Sol,  prac- 
tically north,  to  Cuatro  Caminos,  the  city 
limits,  where  large  shops 
are  located.  The  first 
section,  from  Pucrta  del 
Sol  to  Gloricta  de  Bilbao, 
a  small  park  about  half- 
way to  Cuatro  Caminos. 
runs  at  a  depth  of  some 
60  ft.  below  street  level, 
in  order  to  avoid  the  va- 
rious municipal  service 
pipes,  while  the  second, 
from  the  glorieta  to 
Cuatro  Caminos,  aver- 
ages only  a  few  feet  be- 
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low  the  ground.  The  whole  line  is 
double-tracked,  and  the  gauge  is  the  same 
as  that  of  the  street  railways.  The  maxi- 
mum grade  is  only  four  per  cent,  and  the 
sharpest  curve  has  a  minimum  radius  of 
300  ft.  The  stations  are  of  uniform 
length,  about  200  ft.,  with  platforms  on 
either  side,  from  10  to  14  ft.  wide.  Five- 
coach  trains,  accommodating  some  400 
passengers,  will  run  on  a  2'^i-minute 
schedule  in  both  directions,  thus  afford- 
ing service  to  a  maximum  of  9,600  pas- 
sengers per  hour  either  way.  The  sta- 
tions, walled  and  arched  with  white  tile 
and  presenting  a  very  attractive  appear- 
ance, are  now  finished  except  for  some 
interior  and  exterior  decorative  details, 
and  the  tunnel  itself  is  expected  to  be 
completed  before  October  this  year. 

In  view  of  the  excellent  progress  made 
on  this  first  line,  the  city  council  has  con- 
sidered it  advisable  to  continue  it  south- 
eastward, so  that  it  would  extend  also 
from  Puerta  del  Sol  to  the  Gloriet^  de 
Atocha,  facing  the  Mediodia  (southern) 
railway  station.  When  completed,  this 
greater  line,  about  four  miles  in  length, 
would  cross  the  capital  from  north  to 
south  and,  by  a  15-minute  run,  connect 
Cuatro  Caminos  with  the  populous  south- 
ern quarter  of  Madrid  and  with  the  in- 
tense traffic  of  the  Mediodia  station.  It 
is  believed  that  the  completion  of  the 
subway  system  will  have  a  powerful  ef- 
fect in  developing  the  many  attractive 
suburban  districts  that  are  spreading  out 
in  all  directions  from  the  thriving  capital. 


METAL  DESK  TRAY  TELESCOPES 
TO  FIT  DRAWER  OF  ANY  SIZE 

Business  folks  will  value  a  telescoping 
metal  tray  which  may  be  adjusted  to  fit 

a  drawer  of  any 
width.  Xumcrous 
partitions  divide 
it  into  sections  for 
clips,  stamps,  rub- 
ber bands,  and 
other  necessities. 
A  hole  is  punched 

  in   either  end 

through  which  a 
thumb  tack  may  be  thrust  to  hold  the 
tray  in  position. 


C Several  "Yeomanette"  posts  have  al- 
ready been  established  as  precursors  of 
many  women's  posts  and  auxiliaries,  soon 
to  be  organized  and  affiliated  with  the 
American  Legion. 


IMPROVED  LATHE-TOOL  HOLDER 

CARRIES  FOUR  POINTS 

When  a  piece  of  work  in  the  lathe  re- 
quires from  two  to  four  operations,  a  new 
form  of  tool  holder  is  calculated  to  save 


Upper  Left,  Side  View  of  Turret  with  Iti  Four  Tool 
Points;  Upper  Right.  Top  View  of  Holder.  Tools, 
Vurrct,  and   Shank  are   Seen   Disassembled  Below 

considerable  time.  The  head  of  the 
holder  carries  a  turret,  which  is  revolved 
to  bring  forward  any  one  of  four  tools 
which  it  holds.  The  sockets  of  the  tools 
admit  bits  ^'n  in.  square,  the  shank  of  the 
holder  itself  being  1'4  by  in.  The  tur- 
ret, ground  to  fit  its  seat  in  the  shank, 
is  locked,  unlocked,  and  indexed  with  a 
wrench  which  accompanies  the  holder. 
Screw  adjustment  up  to  V4  in.  takes  up 
the  wear  of  the  cutting  points. 


CLAMP  FOR  WORKBENCH  HOLDS 
ANY  AUTOMOBILE  RADIATOR 

The  proprietor  of  an  autf)-rcpair  shop 
in  Iowa  has  invented  a  workbench  clamp 


Workbench  Clamp  of   Steel  Tubing.  Adjustable  to 
Hold  Firmly  an  Automobile  Radiator 
of  Any  Size  or  Make 

that  will  hold  firmly  an  automobile  radia- 
tor of  any  size.  A  bracket  of  square  Y- 
shape.  made  of  ^j-in.  steel  tube,  has  its 
stem  screw-clamped  to  the  bench.  The 
end  of  each  arm  is  split,  normally  held 
closed  by  a  sleeve,  and  clasps  a  trans- 
versely sliding  corrugated  rod,  with  a 
clamp  for  the  side  of  the  radiator. 


Di 


gitized  by  Co^^^ 


698 


POPULAR  MECHANICS 


PAPER  MOTOR-TRUCK  TIRBS 

HAVE  M£TAL  TREAD 

Pl^r  tires  for  motor  trucks  are  a  re- 
oeat  European  invention.  Shaped  some- 
what like  the  regulation  solid-rubber  tire. 


doMl  VIcwi  of  Metal.  Protected  Paper  Tine 
Te  Ike  IMi  le  «  Loi^tudtael  f  irtiim,  aad 


a  mass  of  paper  is  firmly  attached  to  the 
rim  of  the  wheel  and  covered  by  numer- 
ous stirrups,  which  form  a  protective 
metal  tread.  The  ends  of  these  stirrups 
fit  inside  the  flangpes  of  the  rim  and  are 
held  there  by  rivets  which  pass  through 
large  holes  in  the  stirrup  ends,  as  well 
as  through  the  flnnprcs  and  paper.  This 
construction  pcrniiis  compression  of  the 
paper  at  the  point  where  the  tread  is  hi 
contact  with  the  road. 


METAL  CANDLESTICKS  REPLACE 

TAPERS  ON  CHRISTMAS  TREE 

The  wax  candles  which  tradition  de- 
mands for  the  Christmas  tree  are  very 
pretty,  but  equally  dangerous. 
Small,  colored  electric  bulbs 
are  now  generally  used  to  re- 
place them,  but  are  seldom 
satisfactory  from 
an  artistic  view- 
point. The  Kttic 
holder  in  the  illus- 
t  r  a  t  i  o  n  will  do 
much  to  restore 
the  illusion,  how- 
ever, with  a  liphted  bulb  atop  its  white 
column.  Numbers  of  them  are  secured  to 
iStkt  boughs  of  the  tree,  where  they  look 
m«ch  like  twinkling  tapers. 


TEST  WATERPROOFED  LEATHER 
BY  SCIENTIFIC  METHOD 

The  relative  value  of  various  sole- 
leather  waterproofing  materials  can  be 
accurately  determined,  it  is  declared,  by 
a  scientific  te^t  described  at  a  recent 
nicelnig  of  chcnii.sts  in  BulTalo,  N.  Y. 
This  test  is  bc^un  by  immersing  several 
pieces  of  Icatlur  of  the  same  tannape  and 
from  the  same  section  of  the  hide,  but  of 
varying  texture,  in  di£Ferent  waterproof- 
ing liquids,  heated  to  140"  F.,  and  then 


warming  them  in  an  oven  of  tlw 
temperature.  The  pieces  are  Umb  a 

in  water  for  24  hours,  during  which  time 

they  are  bent  frequently  to  encourage  ab- 
sorption. By  weighing  each  piece  before 
and  after  its  treatment  with  the  water- 
proofing liquid,  and  immediately  after  it 
has  been  soaked  in  water,  as  well  as  after 
it  has  been  air-dried,  figures  are  obtained 
on  the  amount  of  waterproofing  liquid 
taken  up  and  the  quantity  of  water  ab- 
sorbed by  the  treated  leather. 


METAL-ARM OSSD  INNER  TISB 

NEW  AUTO  ACCESSORY 

Another  invention  for  reducing  the  cost 
of  operating  automobiles  has  f>een  of- 
fered to  motor- 
ists in  the  form 
of  a  metal-ar- 
mored inner  tire. 
It  consists  of  an 
outer  covering, 
imprefrnatcd  with 
graphite  for  lubri- 
cation, and  in- 
closing three  lay- 
ers of  rubber,  be- 
tween which  are 
placed  two  Strips  of  perforated  metaL  The 
tire  lining  is  a  fabric  treated  in  the  same 
manner  as  the  covering  material,  i  he  ap- 
pliance is  intended  to  shield  the  nner 
tube  from  sharp  objects  which  penetrate 
the  outer  tire,  and  to  reinforce  the  walls 
and  tread  of  the  casing. 


NEWEST  WAY  TO  CLEAN  RIFLB: 
SHOOT  BRUSH  THROUGH  IT 


If  not  the  simplest,  at  least  the  quick- 
method  of  cleaning  a  rifle  is  by  shoot- 
ing a  brush  through  it.  An 
r  ~~  '    English  inventor  has  patented 
^       such  a  brush,  made  of  fine  steel 
wire,  designed  to  fit  into  a  car- 
tridge like  a  bullet,  and  about 
the  siae  of  one. 


CAs  a  measure  against  the 
spread  of  typhus  in  Poland,  the 
government  of  the  new  nation 
recently  issued  orders  that  everj' 
man.  woman,  and  child  in  the 
country  should  have  the  hair 
shorn  from  their  heads,  and 
that  baths  be  taken  bv  all. 
There  were  100,000  cases  of  the 
dreaded  disease  k  Poland  when  the  ex- 
traordinary edict  was  published. 
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FRANCE  WOULD  AWARD  MEDAL 

TO  ALLIED  FIGHTING  MEN 

The  French  government  proposes  a 
step  that  is  perhaps  without  precedent  in 
the  history  of  nations.  To  every  soldier 
and  sailor  of  the  countries  allied  against 
the  central  powers,  and  with  at  least  three 
months'  fighting  service,  she  would  give 
a  *'Victorj'  Medal."  The  proposed  dec- 
oration is  of  bronze,  measuring  about 
one  inch  and  a  halt  in  diameter.  On  one 
side  appears  a  winged  figure  of  X'ictory 
with  no  inscription:  on  the  other  is 
printed  the  words.  "The  Cireat  War  for 
Civilization."  with  the  name  of  the  allied 
nation  to  which  the  bearer  belongs.  The 
ril)bon  displays  a  doulile  rainbow  on  a 
red  ground  with  white  edges. 


ELECTRICAL  GLASS  SPLITTER 

USES  HEATED  RIBBON 

A  simple  electrical  tool  for  splitting 
glass  cylinders  or  cutting  sheets  of  the 
same  material  has  been  patented  by  an 
Ohio  man.    It  consists  of  a  narrow  rib- 


Glaia  is  Split  by  This  Tool  through  the  Applica- 
tion of  a  Ribbon  Heated  by  Electricity.  A  Spring 
Stretches  the  Ribbon  over  the  Frame  o(  the  Device 

bon  of  high  electric  resistance,  which  be- 
comes intensely  hot  when  used  as  a  con- 
ductor. Ai>plied  to  the  surface  of  glass 
when  heated,  the  riblmn  splits  the  brittle 
substance.  The  ribbon  is  stretchecl  over 
asbestos  placed  in  a  channel  in  the  iron 
frame  of  the  tool.  an<l  is  held  taut  by  a 
spring  at  one  end.  Current  flows  into 
the  ribbon  at  the  handle  end  of  the  frame 
through  an  insulated  terminal  block,  and 
returns  to  the  other  terminal,  which  is 
grounded. 


SIMPLE  SIGNALING  DEVICE 

PLACED  ON  TRUCKS 

Of  the  numerous  traffic-signaling  de- 
vices for  motor  vehicles.  j)robabIy  none 
is  as  simple  as  the  one  that  is  being  placed 
on  the  trucks  of  an  eastern  contracting 
concern.  Three  differently  colored  slabs 
of  wood,  on  which  are  painted  the  words 
"left"  "right,"  and  "stop,"  in  large  let- 
ters, are  hinged  underneath  the  truck 
body  at  the  rear.  Attached  to  the  free 
ends  of  these  slabs  are  cords  which  ter- 
minate in  leather  straps  near  the  driver's 
seat.    When  the  course  of  the  machine 


lies  straight  ahead,  the  signal  boards  are 
drawn  up  out  of  sight.    If  a  turn  or  a 


Traffic -Signal  Boards  Hinged  underneath  a  Truck 
Body  at  the  Rear  are  Operated  by  Cords 
Leading  to  the  Driver's  Seat 


stop  becomes  necessary,  the  proper  board 
is  swung  down  by  releasing  one  of  the 
straps.  ' 


ADJUSTABLE  ROOF  BRACKET 
FOLDS  FOR  SHIPMENT 

For  use  by  carpenters,  painters,  and 
hrickmasons  on  sloping  roofs,  a  folding 
bracket  seat,  invented  liy  a  western  man, 
has  been  p.itented  and  is  making  its  ap- 
I)earance  on  the  market.  Not  only  is  the 
device  capable  of  being  collapsed  for  car- 
rying or  shipping,  but  it  can  be  adjusted 
to  provide  a  level  seat  regardless  of  the 
pitch  of  the  roof  on  which  it  is  used.  Two 
of  the  brackets  can  be  used  for  support- 
ing a  scaffold  between  them  if  placed  at 


Adjustable  to  Provide  a  Level  Seat  on  Anv  Sloping 
Roof,  This  Bracket  Seat  can  be  Folded 
and  Locked  for  Shipment 


the  same  level  on  the  roof,  or  several 
brackets,  placed  one  above  the  other, 
form  steps  on  the  roof.  When  the  ap- 
pliance is  folded  the  wooden  scat  be- 
comes a  case  for  the  metal  supporting 
frame,  and  can  be  locked  for  shipping. 


Digitized  by  CoO; 


CHILDREN'S  PICTURE -STORY  DEPARTMENT 


UsinK  "Blocks"  for  the  Erection  of  the  Buildings,  Tissue  Paper  for 
Lawns  and  Trees,  and  Chalk  Lines  for  Railroad  Tracks.  Kindergarten 
Pupils  Built  This  Model  City.  As  They  Walk  Slowly  through  the  Tiny 
Streets  Their  Teacher  Instructs  Them  in  the  Simple  Rules  and  Safe- 
guards That  Govern  Pedestrian  and  Vehicle  Traffic 


6» 


Digitized  by  Google 


OF   MODERN   ACTIVITIES  AND  INTERESTS 


Mitzi  May  Kuntz.  Eieht-Months-Old 
Resident  of  York. Pennsylvania. Started  to 
Flya  Little  Early  in  Life;  but  She  Wanted 
to  Break  the  World's  Record  for  Youthful 
Airplaning,  and  So  Flew  40  Miles  with  a 
New  York  Aerial  Policeman 


copvn.&piT,  K|1iTc^t  ni»  co. 


England,  Birthplace  of  the  Boy  Scout  Movement. 
Now  has  Started  the  Sea  Scouts,  an  Orsaniiation 
That  Did  Useful  Work  during  the  War.  The  Scout 
on  the  Left.  One  of  the  Oldest  in  the  Service.  Saw 
Three  Years  of  War  and  was  Torpedoed  ;  the  Other 
Boy  has  Been  a  Scout  for  One  and  One-Half  Years 


A  Biplane  Driven  by  Velocipede  Power  Only 
Needs  a  Normal  Amount  of  Imagination  to 
Make  It  Soar  Away  into  the  Clouds,  and  with 
lu  Appropriate  Air  Gun  the  Young  Pilot  can 
Clean  Up  All  the  Germans  in  the  Sky 


CCUKTEiV  OF    TMt  LrMfKf,  .      _  . 

An  Australian  Photographer  Lay 
m  Ambush  for  Two  Houm  to  Get 
This  Rare  Picture  of  a  Wild  Kan. 
garoo,  with  Its  Young  One  Con- 
ventionally Pouched.  The  Mother 
Animal,  Wholly  Unconscious  of 
the  Camera,  is  Observed  to  be 
Holding  a  Bnuquet  of  Flowers 
She  has  Just  Plucked 
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BIG  TANKS  MADE  IN  SECTIONS 
ON  "KNOCKDOWN"  PRINCIPLE 

Biji  stc-cl  tanks  for  liquids  may  now  be 
conatructcd  on  the  "knockdown"  prin- 
ciple by  following 
the  design  of  a 
Kansas  inventor. 
The  cylindrical 
side  walls  arc 
built  up  of  a  num- 
ber of  cur  V  e  d 
plates,  flanged  to- 
ward the  (Hit side 
on  all  four  edges, 
and  forming  a  cir- 
cle when  assem- 
bled. A  n  equal 
number  of  sectors, 
flanged  at  the 
sides  only,  form 
the  top  of  the 
tank,  and  a  small 
I)late  is  provided  for  elo*;- 
center.  The  bottom  is  similar, 
except  that  the  inner  ends  of  the  sectors 
are  tlanged,  and  the  opening  closed  with 
a  llanged  disk.  All  flanges  are  outside, 
waterproof  gaskets  between  them,  and 
bolted  through  steel  reinforcing  strips. 


cireular 
ing  the 


GAUZE  IMBEDDED  IN  LEAD 

AS  REINFORCEMENT 

Kcinforcing  kad  with  iron  or  steel 
gauze  gives  the  soft  metal  rigidity  and 
strength,  according  to  the  inventors  of  a 
method  ff>r  accomplishing  this  result,  and 
overcomes  many  of  the  ditliculties  other- 
wise encountered  when  it  is  used  in  sheets 
"T  pipes.  The  gauze  is  prepared  by  coat- 
iiig  it  with  lead  or  Icad-antininny.  and 
then  iml)edded  in  a  sheet  of  lead  some- 
what thicker  than  desire<l.  Rolling  the 
sheet  while  cold  rcdtices  it  to  the  proper 
thickness.  A  pipe,  6  in.  in  diameter,  made 
of  ^-in.  reinforced  lead,  withstood  a 
pressure  eight  times  greater  than  one 
which  burst  a  pipe  of  the  same  diameter, 
but  made  of  %-in.  lead  without  reinforce- 
ment. 


CThe  town  of  (iuthric  Center.  Iowa,  with 

a  |)opnlatioii  of  less  than  2.(HK).  is  the  first 
town  in  Iowa  to  own  an  airplane.  The 
town  officials  have  purchased  one  from 
the  Canadian  government,  and  u  ill  use 
it  to  advertise  the  community  and  in  cam- 
paigns boosting  the  town  and  adjaccri 
territory. 


INDUSTRIAL-FELLOWSHIP  IDEA 

GROWS  IN  IMPORTANCE 

Readers  of  Popular  Mechanics  Maga- 
zine as  far  hack  as  April,  1914,  may  recall 
the  story  of  the  Mellon 
Institute  oi  Industrial 
Kesearch  of  the  Univer- 
sity of  I'ittshnrgh.  At 
that  time  laboratory 
work  was  being  pursued 
under  21  industrial  fel- 
lowships, (he  term  sig- 
n  i  f  y  i  n  g  endow  nirnt 
made  by  industrial  con- 
cerns for  the  scieniiiie 
.solution  of  specific  prob- 
lems. Report  for  the 
year  ended  March  1. 
1910,  indicates  a  marked 
increase  in  this  progres- 
sive activity,  there  being 
now  47  fellowships,  with  five  more  await- 
ing laboratory  space,  and  77  fellows  work- 
ing. Endowments  for  the  period  totaled 
^2SR,245.  The  institute  itself,  most  com- 
plete of  industrial  experiment  stations, 
represents  an  investment  of  about 
55350,000.  Imvc  year-  i-o  it  was  housed 
in  a  crude  frame  building. 


AUTO  DESIGNED  IN  JAPAN 
HAS  MOTOR  UNDER  SEAT 

A  Jaf)anese  inventor,  determined  to  get 

as  miu  h  seating  space  as  possible  into  a 
small.  light  antftnir)l)ile.  jtuts  the  vertical 
engine  nndcr  the  front  scat,  ^xi 

^  'I 


Ey  Placing  the  Air- Cooled  Engine  un  !cr  the  Front  Seat.  This  AutOBMbile, 
uf  JapancM  Design,  Secures  a  Large  Seating  Spice  in  •  I^bt  Car. 
The  Seat  it  Hinged  and  Tilts  Back  for  Inspection  of  the  ■olor 

which  tips  over  backward  for  inspection. 
A  fan,  in  a  ventilation  chamber  surround- 
ing^ the  motor,  air-cools  it.  The  gasoline 
tank  is  in  front,  in  place  of  the  absent 
radiator.  W  hile  the  architect  of  this  vehi- 
cle evidently  achieved  his  object,  the  re- 
sult is  somewhat  reminiscent  of  r»ur  own 
achievements  of  1900,  or  thereabouts. 
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Animal -Proof  Automobile  Gates 

By  THOMAS  A.  LEADLEY 


the  ranches  of  western  states, 
where  fences  arc  now  quite  nu- 
merous, it  becomes  very  important  to 
have  some  kind  of  gate  through  which  an 
automobile  can  pass  without  loss  of  time, 
but  which  will  prevent  the  passage  of 
cattle.  The  photographs  show  two  types 
of  gate  which  have  made  their  appear- 
ance in  response  to  this  demand.  The 
usefulness  of  such  a  gate  is,  of  course,  not 
confined  to  the  large  ranch.  The  idea 
may  prove  to  be  a  timcsaver  on  many 
smaller  stock  and  dairy  farms. 

The  gate  shown  in  the  first  photograph 
is  perhaps  the  easiest  to  make,  and  the 
least  cxi)ensivc.  though  not  very  durable 
unless  made  of  heavy  lumber.  This  gate 
consists  of  a  shallow  pit  extending  across 
the  road,  over  which  is  placed  a  wooden 
frame,  with  several  crosspicces  of  1  by 
6-in.  lumber  at  right  angles  to  the  road. 
The  outer  frame  is  supported  by  stakes 
driven  into  the  ground,  and  each  cross- 
piece  is  supported  in  a  similar  manner. 
One  stake  is  driven  in  each  corner  of  the 
•frame,  and  two  between  the  corners,  these 
supporting    directly    both    the  outside 


Thim  Simpler  Type  of  Gate  Is  Merely  a  Framework 
of  Planks  Set  on  Edge,  So  as  to  Give 
No  Footing  for  Cattle 


frame  and  the  crosspieces.  The  latter  arc 
placed  4  or  5  in.  apart.  A  slanting  post, 
or  wire,  extends  from  each  side  of  the 


gate  to  the  top  of  the  adjoining  fence, 
and  thus  prevents  the  animals  from  get-, 
ting  through  without  going  over  the  pit. 


A  Gate  ConsiatinK  of  a  Pit  with  Two  Narrow  Bridgea 
over  It,  to  Fit  the  Tread  of  the  Car.  Permits 
More  Comfort  for  the  Motorist 


The  principle  of  this  gate  is  the  same 
as  that  of  the  cattle  guard  at  a  railroad 
crossing.  Animals  are  naturally  shy  of 
holes  or  pits,  and  the  crosspieces  with 
their  intervening  space  do  not  offer  an 
invitijig  path  for  the  animals  to  venture 
on.  The  automobile  can  be  driven  over 
safely,  though  this  type  of  gate  is  a  lit- 
tle rough  for  the  occupants  of  the  car.  • 
The  gate  shown  in  the  illustration  had 
broken  down  at  one  end  because  of  a 
heavy  load,  and  hence  the  need  for 
heavier  material  in  building  it:  probably 
2  by  6-in.  timbers  would  not  have  broken, 
rhe  pit  beneath  this  gate  was  shallow 
enough  so  that  the  broken  end  did  not 
im])cdc  trafHc.  A  more  permanent  con- 
struction for  this  gate  would  be  to  make 
a  concrete  foundation  around  the  pit.  aufl 
on  it.  parallel  with  the  road,  to  place  two 
heavy  crossarms  or  joists  to  support  the 
crosspicces. 

The  other  gate,  which  is  more  satis- 
factorv*  to  the  motorist.  l>ecause  of  its 
smoothness,  and  should  be  just  as  satis- 
factory in  preventing  cattle  from  going 
through,  is  shown  in  the  second  photo- 
graph. This  type  is  also  more  permanent. 
The  pit  for  such  a  gate  should  be  at  least 
2  ft.  deep.    This  one  has  a  concrete  wall 
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built  around  it.  On  each  side  is  a  tread- 
way  or  trough,  about  1  ft.  wide,  with  pro- 
tectors on  the  side,  and  covered  with 
boards.  These  treadways  are  the  proper 
distance  apart  for  a  standard-gauge  ve- 
hicle to  pass  over.  The  width  of  the 
gate  the  other  way  is  3  or  4  ft.,  or  wide 
enough  to  prevent  an  animal  from  jump- 
ing the  pit. 

Careful  driving  is  necessary  to  pa^s 
such  a  ^ate,  but  it  is  perfectly  smooth. 
The  pit  IS  in  plainer  view  to  the  animal 
in  this  type  of  gate  than  in  the  one  pre- 
viously flescribed.  and  the  treadways  on 
which  the  car  passes  are  so  narrow  and 
so  close  to  the  side  posts  that  the  an- 
imals would  have  to  be  extremely  sure- 
footed to  cross  this  gate  without  being 
brushed  off  into  the  pit. 

Of  course,  neither  of  these  gates  can 
be  crossed  by  horse-drawn  vehicles,  and 
therefore  an  old-style  gate  is  placed  at 
the  side  of  every  automobile  gate. 


they  can  be  largel;^  removed  by  thrusting 
the  tool  straight  into  the  hole,  so  as  to 

catch  the  shavings  on  the  prongs,  and 
carefully  withdrawing  it. — ^J.  C.  Bailey, 
Peru,  Ind. 


Removing  Shavings  from  Deep 

Auger  Holes 

riridi^e  builders,  and  other  workmen 
who  tind  it  necessary  to  bore  rather  large 
and  deep  holes  in  timbers,  will  find 

the  tool  illustrated 
very  useful  in  re- 
moving shavini^s 
from  the  holes.  It 
is  merely  a  straie^lit 
round  stick  slight- 
ly smaller  than  the 
hole,  with  four  or 
five  six-penny  nails 
driven  into  one 
end  of  it  so  as  to 
leave  about  IM  in. 
protruding.  T  h  e 
heads  are  cut  off 
and  the  ends  filed 
to  a  point. 

The  tool  can  be 
n-ed  in  two  differ- 
ent ways.  If  the 
timber  is  loose,  and 
Iis:ht  enough  to  be 
readily  turned  over  so  as  to  let  the  shavinj^s 
fall  out,  the  tool  will  be  of  use  in  break- 
ing Up  these  chips  or  shavings  so  that 
they  will  readily  fall.  To  do  this,  thrust 
the  tool  into  the  hole  and  revolve  it  a 
few  times,  while  pressing  it  against  the 
chips  in  the  bottom.  This  will  break  and 
tear  them  so  that  they  will  more  readily 
fall  out  when  the  timber  is  turned  to  the 
proper  position.  If  the  hole  cann<u  In- 
turned  so  that  the  chips  will  fall  out. 


A  Simple  Rack  for  Draftsmen 

At  different  times  a  draftsman  needs  a 
large  number  of  tracings  and  blueprints 

for  reference,  when  working  on  a  single 
job,  and  unless  he  has  them  arranged  in 
a  systematic  way,  he  loses  a  good  deal  of 
time  in  picking  out  each  sheet  as  needed. 
In  addition,  he  has  little  room  to  work 
if  his  table  is  covered  with  a  pile  of  draw- 
ings, and  his  difficulties  are  seriously  in- 
creased if  he  is  engaged  on  the  kind  of 
map  work  in  which  one  job  is  continued 
from  sheet  to  sheet.  A  handy  rack 
which  takes  up  little  room  can  be  made 
out  of  a  2-in.  plank,  about  1  ft.  square. 
Plane  and  sandpaper  it,  and  drill  sixteen 
1-in.  boles — four  to  a  row — which  should 
be  enough  for  most  purposes.  Sandpa- 
per the  inside  of  the  holes,  varnish  or 
stain  the  block  as  desired,  and  mark  num- 
bers neatly  against  the  holes.  The  rolled 
drawings  can  then  be  placed  in  the  holes, 
so  that  they  will  take  up  little  room,  and 
will  be  easy  to  pick  out.  Draw  ings  usually 
have  numbers  assigned  to  them  for  clas* 
sification  on  the  drafting-room  records, 
but  for  this  purpose  it  will  cause  no  con- 
fusion if  temporary  numbers  arc  given 
to  the  different  sheets,  corresponding  to 
the  holes  on  the  t)()ard.  The  numbers 
can  be  written  liglitly  in  peticil  on  the 
backs  of  the  sheets,  and  can  be  erased 
afterward. 


Three-Edge  Ink  Eraser 

An  ink  eraser  that  possesses  several  ad- 
v;intages  for  the  draftsman  is  a  small 
three-sided  scrap- 
er. It  is  made  from 
a  i)iece  of  drill 
rod,  and  hardened. 
The  faces  are  then 
ground,  and  the 
edges  finished  on 
an  oilstone. 

It  possesses  the  advantage  of  being  able 
to  remove  ink  quicker  than  a  rubber  or 
sand  eraser  with  a  shield,  and  it  also  per- 
mits removing  a  smaller  portion  of  a  line 
without  touching  the  surrounding  lines. 
It  will  be  found  as  sharp  and  efficient  as 
a  penknife,  but  will  not  dig  in  and  COt 
the  paper  or  destrov  the  fibers,  as  a  knife 
will.— S.  B.  Royal,  Baltimore,  Md. 
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Poultry-House  Walls  Reinforced 
with  Straw  for  Winter 

A  good  way  of  giving  poultry  additional 
protection  against  cold  during  the  winter 
months  is  to  reinforce  the  wall  of  the 
poult r\'  house  with  straw,  on  the  side 
most  exposed  to  the  wind.  Drive  two  or 
three  posts  into  the  ^ound  about  16  in. 
from  the  wall,  and  stretch  wires  between 
the  posts,  spacing  them  about  4  in.  apart. 
Start  the  job  at  the  bottom,  and  when 
three  or  tour  wires  have  been  put  up, 
tamp  straw  in  tifjhtly  between  the  posts 
and  the  wall,  until  the  straw  reaches  the 
uppermost  wire.  Then  add  more  wire 
until  the  desired  hci<;ht  is  reached,  and 
tamp  in  straw  up  to  the  top.  In  the  spring, 
the  wire  can  be  removed  and  the  straw 
taken  out,  the  posts  being  left  ready  for 
the  next  winter.! — W.  A.  Goodman,  Glen- 
coe,  Okla. 


Baiifaenware  Vate  as  Mdting  Ladle 

Requiring  a  small  melting  ladle  with  a 
spout,  and  hxvmg  none  at  hand,  a  me- 
chanic in  a  (1  e  one 
out  of  a  small 
earthenware  jug. 
He  cut  away  part 
of  the  side  with  a 
file,  to  make  an 
opening  for  filling, 
and  improvised  a 
handle  out  of  a 
stout  piece  of 
wire,  bctifling  it 
double,  and  form- 
ing loops  or  rings 
at  one  end.  to 
hold  the  neck  and 
base  of  the  jug.  A  piece  of  garden  hose 
'vas  slipped  over  the  end.  to  protect  his 
hands  from  the  heat  caused  by  melting 
the  metal  over  an  open  flame. — Harold  E. 
Benson,  Boulder,  Colo. 


-MOCrCN  MCTAC 


Jniilc  Bacapcacla  Haa^  to  Stchan 

The  housewife  takes  so  many  steps  in 
preparing  meals  that  any  device  which 
saves  her  a  few  trips  is  very  welcome. 
Carrying  tin  cans,  broken  glass,  or  other 
"junic"  to  the  usual  box  or  barrel  at  the 
back  of  the  lot  is  a  disagreeable  task. 
The  receptacle  shown  in  the  drawing  will 
save  all  such  trips,  it  being  necessary  to 
empty  the  large  box  by  wagon  only  once 
tn  several  months. 

A  trough,  about  4  by  8  in.,  is  set  in  the 
kitchen  waXi  at  such  an  angle  that  noth- 


ing will  be  likely  to  catch  in  it  and  clog 
it.    The  upper  opening  is  closed  by  a 

small  door,  hinged  at  the  top,  which 
should  have  a  knob,  for  convenience  in 
operating. 


•     MMC  OriOTOHEN 

BOX  OUTSlOe>    ^        ."ll  -  A 

^^^^^ 

A  Device  Sepedally  Appreciated  ia  IRHater  Is  a 
Chute  for  the  DiepoMl  ox  Tin  Cent  and  (Haw 

The  lower  end  of  the  trough  opens  into 
8  large  box,  with  a  hinged  lid,  placed 
ac^ainst  the  outside  of  the  kitchen  wall. 
If  this  box  is  carefully  made,  and  is 
painted,  it  will  not  detract  from  the  ap- 
pearance of  the  place.  It  can  readily  be 
made  into  a  comfortable  bench,  and  no 
one  will  suspect  its  humbler  use.  But 
the  main  thing  is  that  the  device  saves 
many  steps.~J.  Horace  Van  Nice»  Wau- 
kon,  la. 


Removhig  Grease  from  Rear  Axles 

The  necessity  of  removing  and  replen- 
ishing the  grease  in  the  rear  axles  of 
cars,  where  no  drain  is  provided,  caused 
a  garage  mechanic  to  devise  and  con- 
struct the  following  simple  arrangement, 


'(jj)      ORi  viNQ-fiMATT 
TUBC 


A  Cork,  Fitted  with  Two  Tnbce  and  a.  Tin  VaHe* 
Providca  a  Ready  If  eana  of  Dnteing 
Um  Rear-Aide  Bcaiteg 

which  facilitates  removal  and  permits 
flushing  out  of  the  housmg  thoroughly 
with  kerosene. 
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It  consists  of  a  cork  and  two  pieces 
of  copper  gasoline  pipe.  The  device  is 
used  with  a  tire  pump;  the  end  of  a  dis- 
carded tire  valve  is  soldered  to  one  pipe 
for  connecting  to  the  pump  hose.  The 
other  pipe  almost  touches  the  bottom 
f)f  the  housinpf,  so  that  the  pressure  will 
force  practically  all  the  grease  up  through 
it.-~G.  A.  Luers,  Washtngtoni  D.  C 


Gripping  Threads  witii  a  Latlie  Dog 

When  a  round  piece  has  to  be  gripped 
by  a  lathe  dog,  and  it  is  not  permissible 

to  cut  a  flat  on 
the  end  to  give  a 

footiuff  for  the 
doj^^,  it  is  possible 
to  get  a  i^ood 
grip  by  using  a 
s  p  r  i  n  bushing 
between  the  work 
and  the  dog.  In 
the  case  of  a  threaded  bolt,  a  good  way 
is  to  slot  an  ordinary  steel  nut  of  the 
l)roper  size,  sawing  through  one  of  the 
angles  of  the  hexagon.  The  nut  thus 
forms  a  suitable  bushing,  having  threads 
inside  to  grip  the  bolt  thread,  and  flats 
outside  to  take  the  dog.-^Joseph  F.  Con- 
very»  Worcester,  Mass. 

Old  Rubber  Hose  for  Packing 

Fragile  Objects 

When  packiiiir  glass  or  earthenware 
jars  of  cylindrical  shape  in  a  wooden  bpx 
for  shipment,  it  is  a  good  plan  to  use 

pieces  of  an  old 
rubber  hose  as 
buffers.  They 
can  be  nailed 
against  the  sides 
of  the  box,  as 
shown,  so  that 
they  assist  the 
excelsior,  or 
whatever  packing 
is  used,  to  p  r  e  - 
vent  breakage.  Tiie  piece  of  hose  be- 
tween the  jars  is  held  in  position  by  the 
tightly  packed  excelsior;  .or,  if  a  still 
safer  packiii^^  is  wanted,  the  piece  can 
be  slit  through  at  two  or  three  |)oints. 
and  thin  strips  of  wood  fastened  across 
the  box,  so  that  they  pass  through  the 
slit*^  at  right  angles  to  the  hose,  and  hold 
it  securely.  The  latter  method  should  be 
avoided,  if  possible,  as  the  strips  would 
make  the  tubing  more  rigid.— Roy  H, 
Toston,  St.  Francois,  Mo. 


-nrecs  or  amkm  tuiim 

IXTtNMNO  INTIKL  OCPTH 
or  COArt  AN»  MSTCNtO 
BY  NAILS 


Warming- Closet  for  the  Kitchen 

m 

Remembering  the  many  times  when 
food  has  to  be  kept  warm  for  belated 
guests,    a    housewife    had    the  closet 

beneath  the  cupboard  in  her  kitchen 
equipped  with  shelves  which  consisted  o: 
radiators  through  which  passetl  hot  water 
from  the  house-heating  system.  The  radi- 
ators were  suspended  on  hooks  provided 
for  the  purpose,  and  the  closet  was  built 
so  that  it  would  close  tightly.  The  resnk 
was  a  very  efTective  substitute  for  a  range 
provitled  with  a  warming-closet. — Dale  K. 
Van  Horn,  Lincoln,  Neb. 

Steam  Pipe  Calked  into  Cy&ider 

A  steam  cylinder  in  a  sawmill  had  a 

1-in.  steam  inlet,  the  thread-;  of  which 
had  become  partially  stripped,  so  that 
steam  persisted  in  leaking  out  around 

the  nipple,  even 
|«— w  hen  the  latter 

n  e  w  1  y 
c  d  one. 
d     w  i  t  h 

white  lead  or 
graphite. 

There  w  a  s  no: 
enough  metal  to 
drill  and  tap  the 
hole  to  t  a  k  e  a 
1  V|-in.  pipe,  so 
the  following  plan  was  tried:  A  nipplc 
was  made  with  a  thread  somewhat 
lart^er  in  di.inieter  than  the  standard: 
just  at  the  end  of  the  thread  the  nipple 
was  ground  concave  for  a  distance  of  1 
in.,  and  to  a  depth  of  Vni  in.  A  1-jn. 
pipe  tap  was  screwed  into  the  hole  in 
the  steam  chest,  until  it  touched  bottom. 
Then  the  nipple  with  its  fittings  was 
screwed  in  mitil  the  concave  part  en- 
tered well  into  the  hole  in  the  steam 
chest.  This  left  a  crack  all  around  the 
nipple,  which  was  calked  with  two  turn? 
of  No.  18  gauge  soft-copper  wire.  The 
wire  was  driven  in  with  a  special  calking 
tool  made  by  grinding  a  %-in.  flat  cold 
chisel  to  the  shape  shown  in  the  ciit. 
The  result  was  a  permanent  steam-tight 
joint. — R.  C.  Bradbury,  Elizabeth,  La, 


■  w  a  s  a 

1*1  thread 
P  [%  [  treated 


CA  telegraph  clerk  who  received  many 
mes.sages  by  telephone,  used  a  head  set 
with  a  watchcase  receiver  to  act  as  auxili* 
nr>'  to  the  regular  receiver,  which  he  also 
connected  to  the  head  set.  In  this  way 
he  had  a  receiver  at  each  ear,  and  prac« 
tically  eliminated  the  danger  of  misun« 
derstanding  a  message. 
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T\\\\  dresser  with  the  long  single  mir- 
ror, shown  above  at  the  left,  belongs 
to  a  type  which  is  not  entirely  up-to- 
date,  and  the  owtier  wished  to  replace  it 
with  a  more  modern  piece  of  furniture. 
To  avoid  the  expense  of  purchasing  a 
new  one,  he  took  the  old  one  apart,  and, 
without  using  any  new  lumber,  made  a 
dressing  table  of  modern  design  equipped 
with  three  mirrors,  as  shown  in  the  photo 
to  the  right.  Nothing  was  purchased  ex- 
cept brass  angles  and  screws  to  hold  the 
side  mirrors,  brass  handles  of  modern  pat- 
tern, and  enough  paint  for  three  coats, 
the  total  expense  amounting  to  less  than 
a  dollar.  It  was  necessary,  of  course,  to 
use  caution  in  separating  the  parts  of  the 
old  dresser,  which  had  been  dovetailed 
and  glued  to- 
j^ether;  but  by 
unsealing  the 
joints  carefully 
it  was  accom- 
plished w  i  t  h- 
ont  breakage. 

The  line 
<\  r  a  w  i  n  g  s  in 
Figs.  1  and  2 
indicate  the 
manner  in 
which  the  ma- 
terial was  re- 
arranged to  form  the  new  dresser.  The 
old  one  was  not  completely  dismantled, 
as  some  of  the  framework  was  needed  in 
the  new  one  without  any  change  in  con- 
struction; but  the  mirror  was  altered  be- 
yond recognition.  In  the  drawings,  each 
letter  indicates  a  part  of  the  old  table, 
which  was  used  in  a  new  position  on 
the  new  one.  Fig.  1  shows  the  locations 
in  the  old  piece  of  furniture  and  Fig.  2 
those  in  the  new  one,  with  the  exception 
of  pieces  B  and  F,  which  are  not  visible 
in  Fig.  2,  but  are  used  in  positions  corre- 


sponding respectively  to  A  and  E.  The 
frame  of  the  central  mirror  was  se- 
cured on  the  new  dresser  by  means  of 
wooden  strips  screwed  to  the  back.  The 
old  mirror  had  swung  on  trunnions  in  an 
oifter  frame,  and  it  was  similarly  attached 
on  the  new  table,  after  the  uprights  ha<l 
])een  shortened  and  the  carved  decora- 
tion had  been  removed  from  the  top.  The 
same  trunnions  su])j)ortcd  the  altere<l 
center  mirror,  and  the  small  mirrors  were 
fastened  to  each  side  of  the  central  frame 
by  l)rass  angles  screwed  to  the  top 
and  bottom. 

To  brighten  the  appearance  of  the 
<!resser,  a  coat  of  flat  white  was  applied, 
followed  by  two  coats  of  white  enamel, 
each  coat  being  allowed  24  hours  to  dry. 

4  N  o     This  enameling 


C  N  J   H  0PM 


■^1 


1 


Fio.l   


I  rio.2 


H 

To  the  Left  is  Shown  the  Dreiser  before  Alteration:  to  the 
Right  Is  the  Finished  Dressing  Table.   The  Letters  Indicate 
the  Old  and  New  Positions  of  the  Varioua  Pieces 


w  a  s  necessary 
to  the  complete 
transformation 
of  the  dresser, 
as  the  modern- 
ity of  the  new 
design  was  out 
of  h  a  i*m  o  n  y 
with  the  som- 
ber tones  of 
the  ob  s  o  1  e  t  e 
m  o  d  e  1.  The 
tabic   top  was 


slightly  below  the  level  usually  found  on 
modern  dressers,  but  familiarity  with  the 
old  dimensions  made  the  owner  averse  to 
a  change. 


CTin  cans  as  hub  caps  are  not  a  ver>' 
decorative  addition  to  wagon  or  buggy 
wheels,  but  they  have  been  used  on  very 
muddy  roads  to  keep  dirt  out  of  the  bear- 
ings. The  can  is  placed  over  the  hub. 
and  held  in  position  by  wood  screws 
driven  into  the  hub  through  holes 
pimched  in  the  sides  of  the  can. 
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Flagpole  Protected  by  Creosote 

At  one  of  the  U.  S.  submarine  bases  on 
the  Pacific  coast  there  is  a  tall  wooden 
flagstaff  which  was  threatened  by  the  de- 
caying of  the  wood  near  the  base.  Au 


This  Naval  Flagpole  was  Saved  from  Decay  anU 
Boring  Worms  by  a  Creosote  Treatment 
Applied  through  a  Pipe 

attempt  was  made  to  preserve  it  by  build- 
ing a  large  concrete  cone  cxtetiding  sev- 
eral feet  underground,  but  this  did  not 
seem  to  put  an  end  to  the  rotting  of  the 
wood.  Members  of  the  sub-base  repair 
crew  examined  the  |)ole.  and  learned  that 
the  trouble  was  partly  due  to  the  ravages 
of  the  damp  sea  air  and  partly  to  the 
gratlual  consumption  of  the  wood  by  a 
specie*  of  minute  wood-I>oring  worms.  A 
hole  was  therefore  bored  into  the  pole 
obliquely,  and  almost  through  it.  from  one 
side  to  the  other.  A  2-in.  iron  pipe  was 
then  driven  into  the  hole,  after  being 
drilled  with  small  jicrforations  over  its 
entire  surface.  C'rcosole  was  poured  into 
the  pipe,  and  a  screw  plug  fitted  in 
the  end,  as  shown  in  the  photograph, 
so  that  the  preserving  chemical  was 
distributed  through  the  entire  center  of 
the  pole,  gradually  working  its  way  down 
through  the  grain  of  the  wood.  After  the 
pipe  had  been  filled  with  creosote  five 
times,  no  signs  of  further  decay  were  ob- 
served. The  pipe  has  been  left  in  the 
pole  for  a  repetition  of  the  treatment, 
should  it  be  found  necessary:  but  the 
pole  is  not  likely  to  decay  further,  now 


that  it  is  thoroughly  saturated  with  creo- 
sote, and  the  chemical  seems  to  have 
completely  exterminated  the  worms, — 
John  E.  Hogg,  Los  Angeles,  Calif. 


Rawhide  Shaft  Coupling 

A  machinist  found  it  necessary  to  cou- 
ple a  motor  shaft  with  a  pump  shaft,  so 
that  the  drive  would  be  direct.  The 
coupling  at  the  end  of  each  shaft  was 
provided  with  a  disk,  or  flange,  with  bolt 
holes  drilled  through  it,  so  that  it  could 
be  bolted  to  a  corresponding  flange  on 
another  coupling.  In  this  case  however, 
the  flanges  did  not  match,  one  of  them 
having  six  bolt  holes  and  the  other  four: 
and  the  circles  forming  the  center  lines  of 
the  two  rings  of  holes  were  lot  of  the 
same  diameter,  so  that  none  oT  the  holes 
on  one  flange  came  opposite  a  hole  on 
the  other.  In  additioji,  the  two  flange* 
could  not  he  brought  within  half  an  inch 
of  each  other.  The  problem  was  solved 
by  filling  up  the  gap  between  them  with 
a  rubber  disk,  or  gland,  taken  from  an 
old  pump,  and  tying  the  couplings  to- 
gether with  rawhide  belt  lacing.  The 
lacing  was  passed  in  and  out  of  the  bolt 
holes,  and  outside  the  circumference  of 
the  rubber  gland:  and  by  using  a  large 
C'uantity  of  lacing,  and  fastening  it  se- 
curely, an  excellent  connection  was  made, 
which  did  duty  for  several  months  with- 
out giving  any  trouble. — d.  L.  MacLean. 
Robertsonville,  P.  Q..  Can, 


Universal-Joint  Socket  Wrench 

Many  an  awkward  job  is  made  easy  by 
using  a  socket  wrench  provided  with  a 
universal  joint.  To  make  a  wrench  of  a 
given  size,  heat  a  short  piece  of  steel 
tubing,  and  drive 
a  nut  of  that  size 
into  one  end  of 
it.  swaging  the 
tube  to  the  right 
shape.  Cut  the 
other  end,  as 
shown,  and  drill 
holes  through 
both  jaws.  Then 
cut  the  eyes  oil 
a  n  automobile 
brake-rod  clevis, 
and.  after  round- 
ing off  the  edge 
part  of  the  fork;  in 
tube   and   clevis  will 


drill 


the  remaining 
this  way  the 
form  correspond- 
ing yokes  of  the  universal  joint.  To 
connect  them,  use  a  square  block  of  iron 
which  will  make  a  fairly  loose  fit  in  both 


Digitized  by  Google 


FOPULAR  MECHANICS 


609 


lorks,  and  drill  two  holes  through  it.  as 
shown;  these  holes  must  be  at  right 
angles  to  each  other,  and  must  both  be 
off  center,  to  prevent  them  from  inter- 
secting. Then  pin  all  three  parts  to« 
gether,  and  the  working  end  of  the 
wrench  is  complete.  There  are  various 
ways  of  making  a  handle,  but  a  fairly 
good  one  is  formed  by  flattening  the  end 
of  the  clevis  arm.  fitting  a  collar  over  this 
end,  and  making  it  tight  by  flattening  with 
a  hammer.  A  short  piece  of  rod  is  then 
passed  throut^h  a  hole  drilled  in  the 
collar.-— W.  C  Reichard,  Syracuse,  N.  Y. 

Hinged  Rack  for  Bottles 

In  laboratories,  photographic  studios, 
drug  stores,  and  other  places  where  large 
bottles  are  constantly  used,  the  labor  of 

taking  them  down 
from  shelves  and 
returning  them  b 
a  fatiguing  part 
of  the  day  s  work. 
If,  on  the  other 
hand,  they  are 
kept  on  the  floor 
under  a  bench,  a 
pood  deal  of  ef- 
fort is  required  to 
lift  them,  and  they 
are  likely  to  be 
broken  by  an  ncciflental  kick.  To 
remedy  the  trouble,  make  a  wooden  box 
just  large  enough  to  hold  each  bottle, 
and  fasten  it  to  the  shelf  by  hinges. 
Place  the  bottle  inside  it,  and  secure  it 
by  means  of  a  leather  strap,  which  fits 
over  the  shoulders  of  the  bottle  and  is 
fastened  to  the  box  by  screws.  A  wooden 
safety  collar  is  hinged  to  the  wall,  and  is 
dropped  over  the  neck  of  the  bottle  to 
prevent  it  from  falling  forward  by  acci- 
dent. When  the  bottle  is  to  be  used,  the 
safety  collar  is  raised,  so  that  it  can  be 
tilted  forward,  as  shown  in  the  small  de- 
tail drawing. — ^Albert  £.  Jones,  East  Mil- 
ton, Mass. 


Saving  the  High-Speed  Steel 

The  expense  of  using  tool  steel  can  be 
greatly  reduced  if  each  tool  is  used  until 
nil  the  material  is  worn  away.  This  is 
made  possible  by  using  cheaper  material 
with  It.  When  the  toot  gets  too  short  for 
further  use,  weld  it  to  a  piece  of  bar  stock 
of  the  same  diameter.  A  tool  can  be 
welded  to  both  ends  of  the  bar.  which 
can  be  used  for  the  same  purpose  many 
times.— Jack  Solon,  Natchez,  Miss. 


CyTTINQ 
TOOL 
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FIBCR  BLOCK 


Metal  Turning  without  a  Lathe 

The  sketch  shows  a  handy  method  of 
turning  a  shaft  without  using  a  lathe. 
The  shaft  is  passed  through  a  block  of 
fiber,  which  is 
sufficiently  regu- 
lar in  shape  to  be 
held  securely  in  a 
vise.  Drill  a  hole 
through  the 
block,  large 
enough  to  admit 
the  shaft  without 
allowinfj  side  play 
when  it  is  revolv- 
ing. Drill  another 
hole  in  the  side  of  the  block,  as  shown, 
to  admit  the  cutting  tool,  and  when  it 
has  been  adjusted  for  operating,  hold  it 
firmly  in  position  with  a  setscrew.  To 
revolve  the  shaft,  hold  it  in  the  chuck 
of  a  breast  or  hand  drill,  and  turn  it 
against  the  tool.  The  latter  should  be  so 
adjusted  that  it  will  bring  the  shaft  down 
to  the  right  diameter  at  the  first  cut. 

This  method  has  given  very  good  re- 
sults on  brass  rods.  It  is  not  absolutely 
necessary  for  the  block  to  be  of  fiber,  but 
the  material  should  be  hard  enough  to 
prevent  enlargement  of  the  hole  which 
is  used  as  a  bearing  for  the  shaft. — Philip 
G.  Bemholz,  East  Orange,  N.  J. 


PUSH  BUTTON  FOR 
C0NT1SU003  RIN3 


Beli  Rings  Either  Continuoiiily 
or  by  Single  Stroke! 

It  is  often  convenient,  when  installing 

a  large  electric  bell  in  a  shop,  to  connect 
it  so  that  it  will  ring  either  continuously 
or  by  single 
strokes.  P'or  in- 
stance, a  certain 
number  of 
strolces  may  be 
a  call  for  a  cer- 
t  a  i  n  employe, 
while  a  contin- 
uous ring  may 
be  a  danger 
alarm,  or  a  sig- 
nal to  quit  work.  The  bell  is  connected 
as  shown  in  the  diagram.  When  the 
single-stroke  button  is  pressed,  the  cir- 
cuit is  completed  through  the  electromag- 
nets, and  current  flows  continuously  until 
the  button  is  released,  thus  holding  the 
armature  down  and  not  permitting  it  to 
vibrate.  When  the  other  button  is 
pressed,  the  circuit  is  broken  with  the 
usual  vibrating  motion,  ringing  continu- 
ously as  long  as  the  button  is  held  down. 
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Linoleum  Riveted  to  Auto  Mat 

The  rubber  mat  of  a  car  Viccomcs  worn 
under  tbe  driver's  heels  before  the  rest 

of  the  mat  shows 
^  any  wear,  and 
fives  the  m  a  t  an 
untidy  appear- 
ance. The  life 
and  good  appear- 
ance of  the  mat 
may  be  materially 
1  e  II  t  h  e  n  e  d 
by  riveting  a 
piece  of  heavy 
linoleum  in  the 
space  under  the 
driver's  heels,  as 
shown  in  the 
photocfraph.  A  smooth,  neat  job  may  be 
done  if  bifurcated  rivets  are  used,  which 
will  leave  tio  projections  to  rub  on  the 
floor  boards. — Harvey  Mead,  Scranton, 
Pennsylvania. 


A  Rack  for  Cooking  Utensils 

Sometimes  the  housekeeper  with  a  lim- 
ited amount  of  kitchen  space  is  at  a  loss 

how  to  dispose  of 
her  cooking  uten- 
sils. This  paTticu> 
lar  method  of 
stowinp:  a  w  a  y 
gem  pans,  and 
other  flat  tins, 
will  then  prove 
valuable.  Secure 
several  narrow 
strips  of  tin,  as 
long  as  the  width 
of  the  shelves  in  the  pantry,  and  bend 
them  as  shown.  Xail  these  to  the  under- 
sides of  the  shelves,  just  far  enough  apart 
to  form  slides  to  accommodate  the  dif- 
ferent-siied  pans.  Thus  all  flat  tinware 
can  be  c-.T^ily  and  conveniently  plucerl  out 
of  sight,  and  yet  can  be  quickly  reached 
when  needed.— >L.  B.  Roboins,  Harwich, 
Massachusetts. 


Squash  Keep  Better  When  Coated 
with  Shellac 

Many  people  have  trouble  keeping  win- 
ter squash  without  spoiling.  By  prepar- 
ing them  properly,  they  may  be  kept  as 
late  as  lune  or  even  July.  Pieces  of  barrel 
stave,  or  other  board,  should  be  placed 
under  each  growing  squash,  so  that  it  is 
not  in  contact  with  the  Lrrnnnd.  This  in- 
sures the  shell  being  in  uniformly  good 


condition.  When  frosts  threaten  in  Sep- 
tember, pick  the  squashes  and  place  tbem 

on  a  platform  in  the  sun,  where  they  will 
become  hard  and  dry.  They  must  be  cov- 
ered at  night  to  protect  them  front  frost. 

When  hard,  they  should  be  given  a  cOat 
of  shellac.  Others  may  be  kept  for  some 
time  by  placing  them  on  a  shelf  in  the 
cellar  near  the  furnace,  where  they  w^ill 
become  dry  within  a  fortnight.  If  they 
are  then  removed  to  a  moderate  tempera- 
ture, they  will  keep  for  some  weeks  with- 
out shellacking,  but  those  to  be  kept  long 
after  Christmas  must  be  given  a  heavy 
coating,  or  they  will  not  keep. — J.  T.  Ban- 
lett.  Ft.  Collins,  Colo. 


Shoulder  on  Hermaphrodite  Cal^eis 

To  insure  a  c  - 
curate  work,  a 
mechanic  filed  a 
square  notch  in 
the  curved  leg  of 
his  homemade 
hermaphrodite 
calipers,  so  that 
it  could  not  slip. 
The  leg  was  made 
unusually  broad, 
for  this  purpose. 


Tool  Made  from  Auto  Spring 

A  tool  of  the  kind  shown  in  the  sketch 
can  be  made  from  the  broken  spring  of 
an  auto  or  buggy.  Cut  a  16-in.  piece  from 

the  end  of  one  of 
the  leaves,  and 
make  a  small 
sharp  -  cornered 
notch  at  the  thin 
end.  Then  form 
a  handle  at  the 
thick  end  by 
l^rinding  or  forg- 
ing, and  the  tool 
is  made.  Its  use- 
fulness lies  in  the  ease  with  which  it  can 
be  inserted  into  the  narrowest  space,  to 
obtain  a  leverage  for  removing  box  lids. 
boardin|^,  paneling,  and  even  metal  plates; 
and  it  is  therefore  valuable  to  the  ma- 
chinist as  well  as  the  carpenter.  It  is 
particularly  handy  in  loosening  wainscot- 
ing and  finished  woodwork  in  places 
where  it  would  be  dangerous  to  use  a 
chisel  or  crowbar:  and  by  means  of  the 
notch  at  the  end,  nails  can  be  pried  loose 
in  awkward  comers  where  no  other  tod 
can  be  handled. — Henry  Simon,  Laguna 
Beach,  Calif. 
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Emergency  Light  for  Tire  Work  Mail  Boxes  on  Buggy  Wheel 


It  is  not  uncommon  for  a  motorist  to 
be  stalled  at  night  with  tire  trouble,  and 
to  find  himself  without  a  trouble  lamp. 
When  in  such  a  situation,  scrape  together 
a  small  pile  of  sand,  pour  Vi  pt.  of  gaso- 
line upon  it  (about  a  cupful),  and  touch 
a  match  to  it.  It  will  burn  for  15  or  20 
minutes,  and  will  provide  sufticient  light 
for  an  ordinary'  tire-repair  job.  It  is  even 
practical  to  carry  a  small  can  of  sand  un- 
der the  seat  or  in  the  tool  box,  if  the  car 
is  not  equipped  with  a  trouble  lamp. 
Caution  is  necessary,  of  course,  in  using 
this  expedient.  Keep  a  reasonable  dis- 
tance between  the  burning  gasoline  and 
the  car — especially  that  part  of  it  where 
the  gasoline  tank  is  mounted. — John  Mad- 
lena,  Standard,  111. 


Grass  Mat  for  Working  on  Ground 

For  doing  work  on  the  ground,  such 
as  in  the  garden,  it  is  well  to  have  a  mat 
to  put  under  the  knees  when  the  ground 
is  wet.  Mats  made  of  cloth,  or  even  car- 
pet, will  get  wet  in  time,  as  the  moisture 
is  absorbed  from  the  ground.  A  type  of 
mat  which  is  proof  against  this  is  made 
from  long  grass.  To  make  it,  lay  out 
four  or  five  bunches  of  grass,  about  3  in. 
in  diameter.  Tie  around  the  first  bunch 
several  pieces  of  long  binding  twine, 
placed  about  1  ft.  apart;  then  add  the  sec- 
ond bundle,  like  the  first,  and  tie  the  twine 
also  around  it.  After  as  many  bunches 
as  desired  are  tied  together,  run  twine 
around  the  whole  mat,  sufficient  to  hold 
it  together.  Such  a  mat  is  good  for  a 
whole  season's  service.    I  have  used  one 


A  Mat  Made  from  Bunches  of  Long  Grass,  Tied 
Together  with  Twine,  does  Not  Absorb  Moisture 

many  a  day  in  nursery  work,  principally 
when  budding  trees.  To  make  the  mat 
I  used  slough  grass,  about  8  ft.  high. — 
F,  E.  Dougan,  Pawnee,  Okla. 


CWhen  tracing  a  blueprint,  provide  a 
duplicate  of  it  for  reference,  if  possible. 


Farmers  in  several  dififerent  parts  of 
the  country  have  discovered  a  way  in 
which  they  can  make  use  of  an  old  buggy 


An  Old  Buggy  Wheel  and  Axle.  Set  Up  in  This  Way, 
Provide  a  Great  Convenience  to  the 
Rural-Mail  Carrier 


wheel,  and  at  the  same  time  furnish  a 
great  convenience  to  the  rural-mail  car- 
rier. Several  mail  boxes  are  mounted  on 
the  wheel,  which  is  set  up  at  a  convenient 
spot  on  its  axle.  The  axle  may  be  set  in 
a  concrete  l)asc,  or  merely  driven  into  the 
ground.  The  mail  carrier,  rotating  the 
hn^&y  wheel,  can  bring  each  box  in  turn 
into  the  most  convenient  position  for  in- 
serting the  mail. 


Producing  Small  Hyacinth  Bulbs 

Experiments  by  nursery  gardeners  have 
developed  a  method  of  making  one  hya- 
cinth bulb  produce  several.  When  the 
bulb  is  fully  ripe,  divide  it  with  a  knife 
in  such  a  way  that  the  part  which  con- 
tains the  shoot  will  be  conical  in  form, 
and  the  other  part  will  show  a  cavity  cor- 
responding to  the  shape  of  the  cone  which 
has  been  cut  away.  The  hollowed  por- 
tion must  be  covered  with  soil  contain- 
ing very  little  moisture,  and  in  about  a 
week  a  large  number  of  small  bulbs  will 
appear.  Pull  these  away  and  place  them 
in  soil,  where  they  will  grow  to  full  size 
and  eventually  produce  flowers. 
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Dtpper  for  Soldering  Paste 

The  small  tin  cans  which  contain  sol- 
dering flux  in  paste  form  are  very  con- 
venient to  carry,  but  whenever  the  paste 

is  to  be  applied  to 


ptta  or  SMMMO  ■  ' 
iouxatv  10  DP 


a  joint  It  IS  neces- 
sary to  use  a  sliver 
of  wood,  or  some- 
thing similar,  to 
spread  it.  This  is 
usually  thrown 
away  after  it  has 
lu'cn  used  once  or 
twice,  and  as  a 
quantity  of  paste 
generally  clings  to 
it,  the  result  is  considerable  waste.  Time 
is  also  lost  in  hunting  for  a  new  hliver 
whenever  paste  is  to  be  applied,  and  if  a 
chip  of  wood  is  kept  in  the  can.  it  i^ets 
completely  covered  by  the  paste,  which 
makes  it  very  awkward  to  handle.  It  is 
a  good  plan,  therefore,  to  solder  a  strip 
of  thin  brass,  or  other  metal,  to  the  lid 
of  the  can,  as  shown  in  the  sketch.  The 
lid  then  serves  as  a  handle,  the  fingers 
are  kept  clean,  and  no  pa^te  is  wasted.— 
J.  A.  Weaver,  Baltimore,  .Md. 


Flagpole  Easily  Lowered  for  Repairing 

After  a  flagpole  is  once  set,  it  is  often 
sadly  neglected  on  account  of  difficulty 

in  taking  it  dnwii  or  getting  an  expert 
to  climb  it,  which  involves  quite  an  ex- 
pense. To  make  it  easy  to  paint  or  re- 
pair a  flagstaff  of  either  wood  or  steel, 
a  mounting  is  suggested  which  allows  tlu- 
pole  to  be  easily  lowered  to  the  grouml. 


Wh«  Repairs  Arc  Neccamy  to  the  PUfpole.  It 
Swiac*  00  a  Pivot  to  a  Herfsontal  Ponnon 

and  raised  again  by  means  of  a  con- 
crete counterbalance  at  the  base.  The 
-  pole  is  mounted,  at  a  suitable  height,  on 


brackets  formed  of  angle  iron,  as  indi- 
cated in  the  drawing,  and  set  on  a  con- 
cr^e  base.  The  counterweight  should 
be  nearly  sufficient  to  balance  the  weight 
of  the  upper  part  of  the  pole,  and  may 
be  held  securely  in  position,  when  the 
pole  is  raised.  I>y  iron  li.nrs  set  across  the 
bolts  which  fasten  the  frame  to  the  con* 
Crete  base. 

To  avoid  damage  by  frost,  the  pit  in  the 
cement  should  be  shaped  so  that  the  two 
sides  are  slanting  and  not  parallel  to 
each  other,  ns  indicated.  In  case  of 
water  collecting,  between  the  counter- 
weight and  the  base,  and  freezing,  the 
expansion  will  merely  raise  the  pok  and 
counterweight  a  short  distance.  To  per- 
mit this,  the  hole  through  the  flagstaff, 
for  the  ^olt  on  which  it  turns,  should  be 
slightly  elongated  vertically,  90  that  the 
pole  can  slide  up  and  down  on  it  for 
jierhaps  1  in.,  but  cannot  work  back  and 
forth  in  a  horizontal  direction  when  a 
high  wind  is  blowing. 


Long  Hinge  Bolt  Holds  Gate  Secufc|]r 

Among  the  troubles  of  a  middle-west- 
ern farmer  was  a  gate  which  came  off 
its  hinges  whenever  it  was  raised  a  short 
distance  above  its 
usual  position  by 
a  heavy  snowfall, 
or   atiy  other 
cause.     It  swung 
on  a  strap  hinge, 
and  the  vertical 
arm  of  the  bolt 
which  h  eld  the 
strap  was  so  short 

that  even  a  sliglit  jerk  was  sufficient  to 
lift  it  off  the  boll.  To  make  it  more  se- 
cure, a  long  bolt  was  made  by  heating  a 
rod  of  the  required  diameter,  and  bend- 
ing it  to  the  necessary  shape,  after  which 
a  washer  was  welded  on,  as  shown  in  the 
sketch,  to  make  a  bearing  for  the  strap. 


OROINARV    BOLT  UStD  * 
WITH  STRAP  HINOtS 

WASHER   WCLDCr  CU- 


LONO  GATE  eOLT- 


Hested  Watering  Tron^  for  Cattle 

As  all  dairynuii  know,  their  stock 
should  not  be  obliged  to  drink  ice-cold 
water.  Comparatively  few  provide  their 
animals  with  individual  bowls,  and  so 
they  must  be  allowed  to  driiik  at  a 
trough.  Ice  will  usually  form  on  such 
a  trough  almo<;t  anywhere  through  the 

northern  part  of  the  co'intrv  diirinp 
winter,  unless  some  means  are  employed 
to  prevent  it.  Stoves  have  been  boilt 
water-tight  and  submerged,  bat  they  are 
liable  to  give  trouble. 
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A  concrete  trouph  having  a  heavy  vanized  pipe,  made  of  suitable  size  at  the 
sheet-metal  bottom,  under  which  an  open  top  to  take  ordinary  stovepipe,  if  the  lat- 
space  is  left  for  a  fire,  solves  the  prob-  ter  is  required  to  provide  draft.  Pains 
lem  ver>'  satisfactorily.  The  manner  of  should  also  be  taken  to  reinforce  the 
constructing  such  a 
trough  is  shown  in  the 
drawing.  In  building  it, 
after  the  foundation  has 
been  prepared  in  the 
usual  way,  the  outer 
form  and  the  inner  one 
for  the  fireplace  are  set 
up.  and  the  space  is 
iiiled  with  concrete  up  to 
the  level  of  the  bottom  of 
the  trough.  The  metal 
bottom,  which  should 
have  been  previously  pre- 
pared, is  then  laid  in 
place,  and  the  inner  form 
for  the  trough  set  on  top 
of  it.  Then  proceed  to 
fill  the  forms  with  con- 
crete. The  whole  should, 
of  course,  be  well  rein- 
forced, particularly  at  the  a  Trough  Properly  Built  for  the  Purpote,  Chiefly  of  Concrete,  GreaUy 
corners  Sinaplifiet  the  Problem  of  Warming  the  Drinking  Water 

for  the  Stock  in  Wintry  Weather 

concrete  around  the  pipe  very  carefully. 
A  little  fire  built  under  such  a  trough 
on  cold  days  will  quickly  warm  the  water 
sufficiently,  and  this  heat  may  be  retained 
for  some  time  if  a  wooden  cover  is  used 
to  put  over  the  trough  while  the  stock  is 
stabled. 

Any  waste  material,  such  as  old,  broken 
boards,  small  dead  limbs  gathered  from 
the  woods,  etc..  may  well  be  used  to  burn 
in  the  fireplace. — Arthur  J.  Dunckel, 
Dolgeville,  N.  Y. 


The  metal  bottom 
should  be  made  of  heavy  galvanized  iron, 
riveted  and  soldered  if  of  more  than  one 
piece,  with  the  edges  bent  over  to  insure 
a  better  grip  in  the  concrete.  If  a  very 
wide  place  is  left  for  a  fire,  there  should 
be  metal  supports  laid  in  the  concrete, 
for  the  metal  bottom  to  rest  upon. 

One  end  of  the  fireplace  should  of 
course  have  an  opening  large  enough  for 
firing,  and  the  other  end  of  the  struc- 
ture should  be  made  sufficiently  thick  to 
allow  the  building  in  of  a  length  of  gal- 


Kinks  for  Bank  Protection 

Newspaper  accounts  of  the  robberies 
cf  small  banks  indicate  that  the  proce- 
dure of  the  burglars  is  in  many  cases 
the  same.  The  watchman,  or  any  person 
likely  to  resist  the  robbers,  is  imprisoned 
in  the  vault,  or  some  secure  place,  and 
remains  there  until  he  is  delivered  by  a 
chance  visitor,  or  at  the  resumption  of 
business  on  the  following  day.  The 
same  thing  often  happens  in  stores  and 
residences,  the  victims  in  these  cases  be- 
ing locked  up  in  ice  boxes,  cellars,  or 
cupboards,  while  the  marauders  loot  the 
premises  and  make  good  their  escape. 

These  cases  are  so  common  that  it 
would  seem  practical  to  place  a  bell 
switch  in  the  vault  or  cupboard  in  which 
the  robber  would  be  most  likely  to  im- 


prison his  victim,  so  that,  if  not  uncon- 
scious, the  prisoner  could  sound  an  alarm 
which  would  arouse  the  neighborhood. 
Judgment  would,  of  course,  be  used  in 
selecting  the  location,  and  the  existence 
of  the  switch  should  be  revealed  only  to 
persons  with  whom  the  secret  must  nec- 
essarily be  shared.  As  the  hands  of  the 
prisoner  are  likely  to  be  tied,  the  switch 
should  not  be  more  than  three  feet  above 
the  floor. 

A  mirror  set  at  an  angle  at  the  rear  of 
a  teller's  cage  is  a  medium  of  protection 
already  adopted  in  some  country  banks. 
It  enables  a  teller  to  observe  all  the 
movements  of  a  visitor,  even  with  his 
back  turned  to  the  window,  and,  being 
set  at  an  angle,  is  not  conspicuous  enough 
to  warn  a  would-be  thief. — Alva  Dunlap, 
Des  Moines,  la. 
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Air  Clamp  on  Drill  Press 


In  the  average  railroad  shop  the  in- 
genious mind  has  plenty  of  opportunity 
to  exert  itself.    The  photograph  shows 


The  Air  Tank  and  Brake  Valve  from  a  Street  Car 
•re  Made  into  a  Powerful  Pneumatic 
Clamp  for  the  Shop 


how  an  air  cylinder,  removed  from  a 
braking  system,  is  used  in  connection 
with  an  ordinary  street-car  motorman's 
valve  to  form  a  powerful  clamp.  The 
lever  arm  is  bolted  at  one  end  to  the 
upper  end  of  the  piston  rod.  and  its  cen- 
ter is  pivoted  so  as  to  form  an  adjustable 
fulcrum.  The  other  end  holds  the  work 
firmly  down  on  the  \  -block  for  machin- 
ing. To  release  the  clamp,  the  air  valve 
is  opened,  and  the  clamp  raised  l)y  a  light 
touch  with  the  hand. — Ralph  O.  McGraw, 
Chicago,  III. 


To  Keep  Films  Pliable 

If  moving-picture  film  is  allowed  to  re- 
main unused  on  the  reel  for  a  week  or 
more,  it  tends  to  get  hard  and  brittle, 
so  that  cracks  are  likely  to  occur  in  many 
places  on  its  surface  the  next  time  it  is 
run  through  the  projecting  machine,  even 
if  it  does  not  get  torn  apart.  An  easy 
way  to  make  the  film  soft  and  pliable  is 
to  run  it  through  two  rollers  tightly 
pressed  together,  and  for  this  purpose  an 
ordinary  typewriter  can  give  good  service. 
The  film  is  fed  into  the  typewriter  be- 
tween the  rollers,  and  as  it  comes  out  it 
is  rewound  on  an  empty  reel.  .Another 
way  of  softening  the  film  is  to  keep  a 
moist  piece  of  rag  or  blotting  paper  fas- 
tened to  the  to])  nit  the  case  on  the  inside, 
—Philip  A.  W  all.  Bedford,  Mass. 


Auto  Exhaust  Kills  Grouzid  Squirreis 

Ground  squirrels  are  one  of  the  worst 
pests  the  farmers  have  to  deal  with.  One 
way  of  exterminating  them  is  by  the  use 
of  exhaust  gases  from  an  automobile. 
This  is  done  by  connecting  a  length  ot 
hose  to  the  exhaust  pipe  of  the  car  and 
placing  the  free  end  down  the  squirrel 
hole.  Earth  should  be  packed  around  the 
iiose  to  prevent  the  escape  of  the  gas. 
The  engine  is  then  started,  using  as  rich 
a  mixture  as  possible.  It  is  even  advisable 
to  use  a  fuel  composed  of  half  kerosene 
and  half  gasoline.  The  gas  thus  forced 
into  the  hole  will  be  seen  coming  out  of 
the  other  holes,  sometimes  at  a  great  dis- 
tance, but  the  squirrels  are  killed  before 
they  can  escape. — \V.  L.  Williamson,  San 
Francisco,  Calif. 


Overhead  Rack  Made  of  Pipe 

The  ty|)e  of  rack  here  shown  provides 
a  handy  place  to  hang  spare  tires  and 
other  automobile  parts,  and  is  very  eas'ly 
constructed  out  of  lengths  of  pipe  and  a 
few  bolts.  The  main  hanger  is  made  from 
a  piece  of  1-in.  pipe,  with  flanges  at  each 
end  to  fasten  it  to  a  beam  overhead.  To 
form  the  flanges,  saw  each  end  of  the 
pipe  to  a  depth  of  about  4  in.,  bend  the 
divided  parts  through  a  right  angle,  flat- 
ten them,  and  drill  bolt  holes  through 
them.  Then  bend  the  hanger  to  form 
three  sides  of  a  rectangle,  using  the  Ion? 
side  to  support  the  crosspieccs,  which  are 
short  lengths  of  %-'m.  pipe.  Cut  slots  in 
the  mam  hanger  to  admit  the  crosspiece>. 
and  cut  corresponding  slots  in  the  lat- 
ter, so  that  they  will  fit  snugly.  Then 


A  Rack,  Made  of  a  Pew  Pieces  of  Pipe.  Enables  a 
Garage  Keeper  to  Hang  Tires  and  Spare 
Parta  within  Easy  Reach 


bolt  the  crosspieces  in  posit'on,  and  fas- 
ten the  hanger  overhead  with  screws  or 
bolts  of  suitable  size. 
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Homemade  Picture  Piuslcs 

Most  children  are  familiar  with  the 

puzzle  pictures  which  are  composed  of  a 
number  of  disconnected  parts.  A  child 
soon  fpets  tired  of  the  same  pictare,  but 

an  amateur  photographer  can  renew  the 
puzzles  indefinitely  with  landscapes,  pref- 
erably with  human  figures  or  animals  iir 
the  forcr:^roiHul :  and  a  p^ood  enlarpcnient, 
if  mounted  on  cardboard  and  cut  up  into 
small  parts,  will  give  a  child  a  great  deal 
of  entertainment  A  better  job  can  be 
done  if  the  enlargements  are  mounted  on 
thin  boards  and  cut  up  with  a  jig  saw. 
Do  not  make  the  puzzle  too  difficult,  as 
thi.«  will  only  perplex  the  child  and 
diminish  his  enjoyment.  The  more  prom- 
inent objects  in  the  picture  should  be 
&irly  easy  for  him  to  trace  from  one 
fragment  to  another.  A  good  way  of  in- 
troducing him  to  the  game  is  to  start  him 
on  a  large  portrait  of  some  relative,  so 
that  the  familiar  features  may  serve  as  a 
guide. — Abel  Green,  Xew  York,  N.  Y. 


Die  Stock  fkom  Pipe  FHtiiisf 

A  pipe  tee  with  the  central  portion 

bored  out  and  cn- 

i^B-T  f''^]t — t™7Sl    larged,  so  as  to 
Ir^^^^   hold  a  small  die, 
^"^      ^-^^wwTit     ii-j^  hecn  found 

oic-v^  a. —  srrkcMcw    an  excellent 

makeshift  for  cut- 
ting threads,  A 
small  hole  is 
drilled  and  tapped  at  one  side,  to  take  a 
setscrew,  and  two  short  lengths  of  pipe 
are  screwed  in  at  each  end,  to  serve  as 
handles.  The  ends  are  rounded  oH  with 
a  file,  or  in  the  forge,  giving  the  hands  a 
smooth  grip. 

Holes  Drilled  in  Auto  Frame 

Identify  Car 

Automobile  thieves  make  a  practice  of 
disguising  stolen  cars  to  prevent  subse- 
quent identification.  Most  distinguishing 
marks  can  l)c  removed,  but  the  owner's 
name  or  initials  can  be  rendered  inelYace- 
ahle  if  the  lettering  is  made  with  Ms-in. 
holes,  drilled  through  some  part  of  the 
frame  where  the  removal  of  this  small 
amount  of  metal  will  not  appreciably 
p«ken  ft.  A  letter  may  be,  say.  Vn-in. 
mgh,  composed  of  lines  of  five  or  six  holes 
<^h,  and  located  the  same  distance  from 
top  flange  of  the  frame  member  as 
from  the  bottom.  If  the  thief  plupfs  the 
holes  afterward,  they  can  still  be  detected. 


Self-Closing  Nonsagging  Gate 

Among  the  most  exasperating  things 

that  can  happen  is  to  have  a  gate  that 
should  be  kept  closed,  continually  left 
opeii  by  passers- 
by,  or  to  have 
the  fences  torn 
down   by  people 
crawling  through 
or  over.  Where 
such  troubles  are 
experienced,  the 
gate  pictured  will 
eliminate  the  dif- 
ficulty.  A  hole  is 
bore  d    in  the 
center  of  each 
crosspiece  so 
that    the  gate 
may  he  swung  on 
an  iron  pipe  held 
at  the  top  and 
bottom.     C'hains.    from   the   top  cross- 
piece,  support  the  gate  at  the  proper  dis- 
tance from  the  ground.    When  pushed 
open  they  raise  the  gate  slightly,  and  its 
own  weight  causes  it  to  close  rapidly.  A 
strong  cross  support  at  the  top  will  keep 
the  fence  tight  and  make  bracing  of  the 
gateposts  unnecessary.    Its  sim|)licity  of 
construction  and  durability  are  apparent. 
— ^A.  S.  Romig,  Boulder,  Colo. 


Wire  Brace  for  Worn  Broom 

Host  house- 

wives  know  how 
ineffective  a 
broom  becomes 
when  the  bristles 
get  curled  up.  A 
good  method  of 
preventing  this  is 
to  stiffen  the 
bristles  with  a 
brace  made  of  a 
single  piece  of 
spring  wire,  bent 
as  shown. 


Steel  Colored  Blue  without  Heat 

When  it  is  desired  to  give  a  blue  color 
to  a  gun  barrel  or  other  piece  of  steel, 
and  to  avoid  using  heat,  clean  the  metal 
thoroughly,  and  cover  it  with  a  solution 
containing  ten  parts  of  water  and  one 
part  of  nitric  acid.  After  a  bluish  shade 
has  appeared,  wash  it  with  warm  water, 
using  a  soft  cloth,  and  wipe  it  dry.  Then 
rub  it  well  with  linseed  oil. 


Digiiizea  by  <jOO^lt; 


616 


POPULAR  MECHANICS 


Attachment  for  Garden  Rake 
Removes  Leaves  Instantly 

Kaking  fallen  leaves  would  take  much 
less  time  if  it  were  not  frequently  neces- 
sary to  stop  and  clear  the  teeth  of  the 
rake.  This  can  be  facilitated  if  the  head 


The  Teeth  of  a  Garden  lUke  are  Inclosed  by  Movable 
Metal  Loopi,  Which  Free  TliMi  iram 
-  Bacambering  Leaves 

of  the  rake  is  equipped  with  a  row  of 
metal  loops  or  staples,  which  fit  around 

the  tfeth,  as  ^liown  in  the  sketch.  The 
staples  are  driven  into  two  short,  Aat 
boards,  which  project  on  either  side  of 
the  handle  as  far  as  the  ends  of  the  rake. 
These  drop  when  impelled  by  a  lever,  ntid 
force  out  any  leaves  and  other  material 
clinj^iiif?  between  the  teeth  of  the  rake. 

To  furnish  a  rake  with  this  device,  drill 
a  hole  through  the  ferrule,  from  2  to  4 
in.  behind  the  teeth,  and  lar^e  enouph  to 
make  a  loo-.e  fit  around  a  piece  of  Vi-in. 
iron  rod.  The  rod  should  he  about  15  in. 
lonp.  and  half  of  it  should  extend  on  each 
side  of  the  ferrule.  Each  end  is  bent  to 
a  rip:ht  angle.  Fasten  one  of  the  short 
boards  to  each  half  with  staples;  the  ends 
of  the  rod  are  sunk  into  holes  in  the 
boards.  Then  dri\  e  laric:e  staples  into  the 
stick,  in  such  a  way  that  they  will  pass 
around  alternate  teeth,  sufficient  clear- 
ance beinjj  allowed  to  enable  them  to  rise 
and  fall  freely  when  the  iron  rod  rot:itos 
in  the  ferrule.  Screw  a  piece  of  band  iron 
to  the  sticks,  bent  to  the  shape  shown, 
and  fasten  a  light  stick  to  it  with  a  c^)tter 
pin ;  then  attach  the  other  end  of  the 
stick  to  a  piece  of  metal  tubing^  which  fits 
loosely  around  the  upper  part  of  the  rake 
handle,  forming-  a  sleeve.  The  function 
of  the  sleeve  is  to  thrust  the  stick  for- 
ward, and  the  band  iron  with  it,  so  that 
the  two  -^tirks  on  either  >-ide  of  the  fer- 
rule will  rotate,  and  depress  the  project- 
ing staples  far  enough  to  free  the  teeth 
of  the  rake  from  leaves.  A  coil  spring 
fastened  to  the  piece  of  band  iron  will  re- 


turn the  staples  to  their  former  position, 
as  soon  as  the  spiing  at  the  top  of  the 
handle  is  released.  A  short  nail,  driven 
into  the  handle  below  the  sleeve,  prevents 
the  latter  from  falling  too  far  down. 

Lard-Pail  Oat  Sprouter 

Poultry  men  who  feed  sprouted  oats  to 
their  flocks  have  difficulty  in  kcepinj^  the 
feed  in  the  proper  condition  without  go- 
ing to  a  great  deal  of  expense.  us- 
ing wooden  lard  or  butter  contameis. 
which  may  be  obtained  at  a  grocery  store, 
the  trouble  may  be  easily  avoided.  A  hoI< 
is  bored  in  the  side  of  the  pail  near  the 
bottom,  and  a  wooden  plug  provided  f<^r 
it.  In  use,  the  oat  sprouter  is  filled  wub 
oats,  the  hole  is  plugged  and  water  poared 
over  the  grain.  The  pails  must  be  kept 
in  a  dark,  rather  warm  place,  to  encour- 
age the  sprouting.  After  the  grain  i< 
thoroughly  soaked,  which  usually  requires 
several  hours,  the  plug  is  removetl  from 
the  hole  in  the  pail  and  the  water  al- 
lowed to  flow  out.  At  least  one  pail 
should  be  kej)t  empty  all  the  time.  Thi> 
makes  it  possible  to  change  the  oats  from 
pail  to  pail,  in  order  to  keep  it  from 
molding  or  otherwise  spoilin|f.  This  sys- 
tem is  both  cheap  and  effective. 


WOOD  MiOOK 


Tire  Gauge  Not  Easily  Lost 

At  an  automobile  service  station  on  a 
highway  leading  out  of  a  large  eastern 
town,  the  manager  was  constantly  los- 
ing his  small  tire-pressure  gauges,  which 

were  appropriated 
by  motorists  who 
stopped  to  inflate 
tires.  To  make  it 
difficult  for  a 
tourist  to  slip  the 
gauge  into  h  i  ? 
pocket  after  usinc 
it,  the  owner 
equipped  his  air 
compressor  with  a 
larger  model, 
w  h  i  c  h  \v  as  too 
bulky  to  be  easily 
taken  away.  He 
chose  a  large-diameter  pressure  gauge,  of 
the  type  used  on  boilers  or  air  comptes- 
sors,  and  screwed  it  to  a  tiat  block  which 
was  furnished  with  a  screw  eye,  so  that  it 
could  be  hung  from  a  hook  on  the  com- 
pressor. The  tire-valve  connection  was 
made  by  attaching  a  piece  of  mbber  hose 
and  coupling,  of  the  type  used  for  the 
filling  hose. 
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Blanking  aod  Forming  with  One  Punch 


By  S.  B.  royal 


THE  small  sheet-metal  dip  shown  in 
Fig.  1  is  an  exampU-  of  a  blanking 
and  forming  job  which  can  be  completeil 
in  one  stroke  of  a  simple  punch  and  die 
— ^that  is  to  say,  one  cmbodjring  neither 
tandem  nor  compound  construction. 

In  the  figure  arc  shown,  first,  the  gen- 
eral layout  of  the  punch  and  die,  and 
underneath  it  a  view  of  the  part  to  be 
produced.  To  the  left  arc  details  of  the 
punch  proper  and  of  the  die.  while  below, 
the  punch  is  shown  at  various  times  dur- 
ing the  stroke  which  cuts  and  forms  the 
part  complete.  It  is  necessary  to  use  a 
strip  of  stock  somewhat  wider  than  the 
required  part,  to  avoid  distortion.  As 
will  be  seen  by  examining  the  successive 
views  in  the  lower  part  of  the  figure,  the 
sharp  edges  at  the  bottom  of  the  slatuini:; 
face  A  start  the  cut  by  penetrating 
"through  the  stock.  The  angle  to  which 
these  faces  are  ground  is  such  that  the 
stock  will  round  over,  or  curl,  as  indiC|ited 
in  the  second  view.  In  the  third  view 
the  punch  has  moved  far  enough  for 
the  faces  B  to  strike  the  stock.  The 
curled  jiortion  is  now  completely  formed, 
and  ai  this  point  the  laces  B  are  forced 
through  the  stock.  This  has  the  effect 
of  cutting  the  metal  only  at  the  edf^cs 
toward  the  side  of  the  die,  as  the  edge 
where  faces  B  and  C  meet  each  other 
^loes  not  cnmc  in  contact  with  a  cnttinc: 
edge  of  the  die,  and  therefore  cannot  cut 
the  stock. 

In  the  fourth  view  this  cutting,  by  the 
faces  H.  of  the  two  flat  sides  of  the  part 
which  are  opposite  each  other,  has  been 
completed,  and  these  two  sides  arc  being 
squeezed  between  the  faces  C  of  the 
punch,  to  bring  them  just  the  correct 
distance  apart  and  parallel  to  each  other. 
In  the  remainder  of  the  punch's  travel, 
the  face  D  of  the  punch  severs  the  com- 
pleted clip  from  the  stock.  The  part  will 
remain  clamped  between  the  faces  C.  and 
will  probably  have  to  be  forced  out  dur- 
ing the  upward  movement  of  the  punch 
by  some  device  such  as  the  knock>out 
punch  shown  in  the  layout. 

The  angle  to  which  sides  A  should  be 
ground  depends  on  the  thickness  and 
material  of  the  stock,  as  well  as  on  the 
amount  of  curvature  desired  on  the  part, 
so  that  it  is  difficult  to  give  any  rules  by 
which  this  angle  can  be  determined.  It 
will  have  to  be  found  by  cxperimcTit  until 
the  tool  designer  has  had  sufficient  ex- 
perience with  this  kind  of  punch.  The 
safe  method,  of  course,  is  to  make  these 
Jfaces  longer  at  first  than  would  seem  to 


be  required,  as  they  can  then  be  ground 

down  a  little  at  a  time  until  the  correct 
angle  is  found  to  give  the  desired  radius 
of  curvature.    The  angle  can  then  be 
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viMoriMTSAT  successive  MMinoNS  or  punch 

A  Layout,  TWo  Details,  and  Four  Progressive  Views 
Illustrate  the  Operation  of  the  Single. Stroke 
Bkutking  Md  Pominf  Puach  ami  Di* 

measured  and  recorded  for  use  in  future 
dc'-ipTi.  The  faces  H  can  be  made  exactlv 
horizontal  when  working  in  light  sheet 
metal,  of  thickness  up  to  about  .040  in., 
and  clips  of  this  tyjie  are  seldom  made 
from  thicker  stock  than  this.  When 
heavier  stock  is  used,  however,  it  ij?  well 
to  give  a  slight  angle  to  the  faces  R,  pro- 
ducing a  "shearing  cut."  The  angle  must 
l)e  very  small,  or  the  curling  effect  will 
be  produced  as  with  the  faces  A. 

In  Fig.  2  are  shown  a  number  of  Other 
clips,  A,  B,  C, 
and  D,  which  can 
be  made  with  this 
type  of  tool.  In 
the  case  of  two  of 
them,  a  sugges- 
tion is  given  as  to 
the  form  of  punch 
suitable  for  blank- 
iiifr  ;nid  formint: 
them  in  one 
stroke.    In  view  , 

of  the  high  cost      ^*****»fw.«  * 

of  punch-press 

tools,  this  process  may  be  of  interest  to 
many  shops  and  tool  designers. 

CMany  of  the  cheaper  woodworking 
tools,  such  as  chisels  and  plane  irons,  are 
so  soft  that  nicks  can  be  taken  out  with  a 
file. 


PUNCH  TO 
MAKE  C 
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To  Keep  Carpet  Cornen  Straight 

Two  ways  arc  shown  here  of  prevent- 
ing carpets,  from  curling  upward  at  the 

corners.  One  is 
to  s  e  w  a  Stiff 
square  of  c  a  r  d- 
board  under  each 
corner,  so  that  the 
edges  of  the  car- 
pet will  run  alonjcj 
the  edges  of  the 
cardboard. 
Another  method 
is  to  use  a  piece 
of  stiff  wire,  such 
as  baling  wire;  a 
2- ft.  piece  is 
enough.  Bend  it 
at  a  right  angle  in  the  middle,  and  sew 
it  to  the  lower  surface  of  the  carpet, 
just  inside  the  edge.  It  will  make  the 
carpet  lie  flat,  and  if  it  gets  bent  upward 
by  accident,  it  is  ea?ily  bent  back  again. 
—Fred  C  Davis.  St.  Joseph,  Mo. 


Pencil  Clip  AtUched  to  Comb 

To  avoid  the  fre- 
quent loss  of  pocket 
combs,  use  an  or- 
dinary pencil  clip 
with  the  ring  por- 
tion cut  off.  It  can 
be  easily  riveted  to 
an  aluminum  coml 
and  will  hold 
curely  in  the 
pocket 

Flame  Spreader  for  Kerosene  Lamps 

This  simple  device  will  materially  im- 
prove the  efficiency  of  an  ordinary  kero- 
sene lamp,  without  appreciably  increasing 

the  consumption 
o  f  o  i  1.  I  t  i  s 
placed  over  the 
i  c  k  tube,  and 
causes  the  flame 
to  spread.  The 
effect  of  the 
wings  at  the  ends 
Is  to  produce  a 
slight  V  a  c  u  u  m 
just  above  them, 
which  ilraws  the 
flame  outward, 
producing  a  larger  flame  area.  The  con- 
struction is  easily  understood  from  the 
sketch.  It  should  be  made  of  brass,  about 
%s  in.  thick,  and  should  fit  the  wick  tube 


snugly,  but  need  not  inclose  it  com- 
pletely. The  exact  angle  at  which  the 
wings  are  bent,  and  the  distance  of  the 
spreader  from  the  top  of  the  tube,  will 

depend  upon  the  shape  of  the  tube  and 
burner,  but  the  right  adjustment  can  be 
made  with  a  little  experimenting.— C.  A. 
Pease,  Monrovia,  Calif. 


Spnng-Wire  Ink-Bottle  Holder 

Some  of  the  devices  used  for  holding 
an  ink  bottle  steady  are  liable  to  scratch 

the  finished  sur- 
face of  a  table, 
but  that  shown 
in  the  sketch  is 
free  from  this 
fault.  Twist  a 
single  piece  of 
wire,  as  shown, 
and  bend  it  in 
such  a  way  that, 
when  the  ink  bot- 
tle is  gripped  as 
indicated,  the  two  pointed  ends  will 
exert  a  slight  pressure  on  the  lower  sur- 
face of  the  table  top.  so  as  to  prevent 
the  bottle  from  slipping. — Violet  Johnson, 
Rockford,  III. 


Luge  Convert  Old  Brake  Wheel 

into  a  Chain  Wheel 

When  the  chain  wheel  on  a  hand-oper- 
ated crane,  used  in  a  foundry,  broke,  an 
o  1  d  freight  -car 
brake  wheel  was 
made  use  of  to 
take  its  place.  A 
number  of  lugs 
of  h  e  a  V  y  strap 

iron  were  bolted  .^i-F^r^  - '  --^ 

around  the  edge  V'  .  r?^^ 
of  the  brake 
wheel  in  such  a 
way  that  the  chain 
could  not  slip 
oft  them.  The  wheel  did  good  serv- 
ice until  the  proper  repair  part  could  be 
obtained. — M.  E.  Duggan,  Kenosha,  Wis. 


How  to  Tett  a  Used  Car 

Besides  the  general  advisability  of  par- 
chasing  a  tiscd  car  from  some  person  in 
whom  the  buyer  has  reason  to  place  con- 
fidence, a  few  simple  tests  will  be  of  as- 
sistance, although  to<~)  nnich  reliance  upon 
them  is  not  recommended. 

No  part  of  a  car  Is  more  important 
than  the  steering  gear.    Certain  small  cars 
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have  steering  systems  which  are  likely  to 
make  trouble  if  badly  worn ;  this  is  dit- 
ficult  to  detect  on  a  smooth  road,  but 
will  likely  show  up  if  the  car  is  driven 
over  a  rough  road  at  about  six  miles  an 
hour.  This  kind  of  a  test  will  also  cause 
various  rattles  and  squeaks,  made  by 
loose  parts,  to  become  noticeable.  A 
bad  clutch,  or  a  worn  transmission,  can 
be  manipulated  by  the  demonstrator  so 
that  a  passenger  will  not  notice  any 
trouble;  it  is  therefore  advisable  for  the 
jmrchaser  to  drive  the  car  himself,  and 
note  the  action  of  the  clutch  and  gear 
shift.  The  brakes  should  be  given  good 
tests,  both  by  stopping  the  car  from  a 
fairly  high  speed,  and  by  braking  down  a 
hill. 

Also,  if  possible,  open  the  drain  plugs 
of  the  transmission,  and  rear  axles,  and 
see  if  any  oil  or  thinned  grease  runs  out. 
Often  a  bad  set  of  gears,  or  gears  with 
broken  teeth,  can  be  made  noiseless  for 
a  short  run  by  packing  the  case  with 
heavy  grease. 

One  of  the  easiest  things  to  ruin  on 
some  cars  is  the  storage  battery.  See 
that  it  turns  the  engine  briskly,  and  that 
the  generator  charges  it  at  a  proper  rate 
when  driving  at  a  mo<lerate  speed. 

During  a  driving  demonstration,  one 
should  listen  carefully  for  loud  knocks  in 
the  engine  and  other  parts.  Worn  bear- 
ings can  be  tightened  to  conceal  some- 
what the  noise  they  would  otherwise 
make,  and  certain  loose  parts  can.  by 
such  methods,  be  made  to  run  quiet  for 
a  time. 

.Above  all,  avoid  an  "oil  pumper";  that 
is,  an  engine  whose  pistons  and  rings  are 
worn  so  that  it  pumps  oil  into  the  com- 
bustion chambers,  causing  most  of  the 
misfiring  and  bad  running  generally.  Such 
an  engine  will  run  smoothly  for  a  while, 
but  after  a  long  drive,  if  misfiring  has 
occurred,  the  valves  should  be  examined 
for  oil  leakage,  which  is  a  strong  indica- 
tion that  the  pistons  and  rings  are  worn. 

Some  of  these  things  a  novice  can  do; 
fftr  others  he  must  take  an  experienced 
friend  with  him  to  the  demonstration. 
But  the  most  expert  mechanic,  unless  he 
has  actually  seen  and  felt  the  entire 
mechanism  of  a  car,  cannot  be  sure  that 
nil  parts  of  it  are  in  good  condition,  and 
this  fact  makes  it  advisable  to  be  very 
careful  from  whom  the  car  is  bought. — 
Adapted  from  National  Harness  Review. 


Steering  Wheel  Partly  Cut  Away 
to  Improve  Driver's  Vision 

On  many  low-slung  roadsters  the  top 
of  the  steering  wheel  is  on  a  level  with 
the  driver's  face,  and  often  comes  directly 


A  Portion  of  the  Rim  of  a  Steering  Wheel  is  Removed, 
to  Give  the  Driver  an  Uninterrupted 
View  Ahead 

in  his  line  of  vision.  To  remedy  this  con- 
dition, a  quarter  of  the  wheel  rim  can  be 
removed,  thcrcl)y  permitting  an  unob- 
structed view  of  the  road;  and.  though 
the  appearance  of  the  wheel  suffers  a 
little,  its  strength  is  not  impaired. 


Rotating  Clothes- Hanger  Rack 

In  a  iiousehold  where  parties  were  fre- 
quent, the  coat  room  was  generally  found 
to  be  too  small  to  hold  the  garments  of 
all  the  guests.  An  auxiliary  coat  rack 
was  therefore  made  out  of  a  ring  of  heavy 
steel  wire,  and  clothes  were  suspended 
from  it  by  ordinary  hangers.  Anyone 
who  used  it  could  find  his  clothes  by 


When  a  Small  Cloak 
Room  or  a  Large 
Closrt  must  be  Used 
to  Accommodate  a 
Large  Number  rf 
Garments,  a  Revolv- 
ing Circular  Coat 
Rack  may  Prcacnt 
the  Best  and  Easiest 
Solution 


CA  useful  coat  hanger  can  be  made  from 
a  newspaper  rolled  up  and  suspended  by 
a  cord  around  its  center. 


turning  the  ring,  and  as  the  pegs  along 
the  walls  were  used  as  well,  the  capacity 
of  the  room  was  doubled. 
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Hoff-Proof  CSate  Allowi  Fvee 
Paingftto  Hocwf 

A  farmer  uses  this  arrangement  to  keep 

the  hogs  in  one  lot.  while  allowing  his 
cattle  and  horses  to  pass  unrestrained 
into  another  pasture.  The  gate  was  re- 
moved  from  the  hinges,  and  the  space 

from  post  to  post 
was  boarded  up 
solidly  to  a  hcic^ht 
of  IS  in.  from  the 


Two  Low  Fences  across  the  Gateway  will  Stop  th* 
Hogs,  but  Allow  Horses  and  Cattle  to  Pats 

ground.  About  18  in.  jfrom  each  gate- 
post, inside  the  lot  where  the  hogs  were 
confined,  a  short  post  was  driven.  Long 
boards  nailed  from  one  to  the  other  of 
these  posts  made  another  panel  of  board 
fence.  18  in.  high  and  parallel  with  the 
boardcd-up  p^aie.  with  an  18-in.  space  be- 
tween the  two  low  walls.  When  a  hog 
comes  to  this  detached  panel,  it  will  go 
to  the  end  and  pass  round  into  the  nar- 
row passage  between  the  two  board  walls, 
continuing  on  through  and  out  at  the 
other  end  till  it  tires  of  the  performance. 
One  that  is  short  enough  to  turn  in  the 
18-in.  passage  is  too  small  to  jump  or 
climb  over  the  boards  before  it,  and  one 
that  cannot  turn  is  unable  to  face  the 
wall  and  make  the  attempt  to  climb. 

All  other  stock,  except  small  calves  or 
colts,  will  step  over  the  low  walls.  Xo 
wide  cracks,  offering  footholds,  should  be 
left  between  the  boards. — H.  F.  Grinstead, 
Columbia,  Mo. 


Pads  on  Chair  Legs  Protect  Floor  . 

A  simple  method  of  preventing  the  legs 

of  chairs,  or  tables,  from  scratching  fin- 
ished floors  is  to  screw  a  small  rubber 
disk  at  the  bottom  of  each  leg.  To  keep 
the  head  of  the  screw  from  touching  the 
floor,  make  a  depression  in  the  wood  with 
a  brace  and  bit,  at  the  spot  where  the 
screw  is  to  enter.  Then  place  the  disk  in 


position,  and  drive  the  screw  as  far  as 
It  will  go.  The  center  of  the  disk  will 
be  drawn  a  short  dbtance  into  the  cmu^ 
terbore  by  the  screw  head,  but  the  outcr 

part  will  form  an  effective  pad.— Ja 
E.  Noble,  I'ortsniouth,  Ontario. 


Testing  Metal  Float  for  Leaks 

A  leak  in  a  metal  float  of  a  carburetor 
may  not  be  visible  to  the  eye,  althot^ 

indications  of  its  presence  are  quite  evi- 
dent. To  test  the  float,  heat  a  vessel  of 
water  till  it  nearly  boils,  and  immerse  the 
float.  The  heated  air  inside  it  will  ex- 
pand, some  of  the  air  will  be  forced 
through  any  leak  that  may  be  present, 
and  bubbles  will  form  at  this  point,  show- 
ing the  position  of  the  leak. — Howard  0. 
VV'ildman,  Schenectady,  N.  Y. 


Spade  Prevented  from  Cutting  Shoe 

Jl'hose  who  do  a  good  deal  of  digging 
with  a  spade  find  eventually  that  the  sharp 
upper  edge  of  the  blade  causes  consider- 
able wear  on  the  shoe  which  is  used  in 
pressing  it  into  the  soil.  To  prevent  this, 
make  a  flat  surface  along  the  edge  oa 
which  the  foot  is  usually  placed,  by  first 
making  a  vertical  slit  in  the  metal,  near 
the  handle,  and  then  bending  in.  of  the 
upper  part  of  the  blade  to  right  anf^es.^ 
J.  Nolan,  Oakley,  Calif. 


Cutting  Square  Holes  with  a  Hacksaw 

When  it  is  necessary  to  cut  a  hole  in 
sheet  metal  or  tubing,  as  for  the  installa- 
tion of  a  muffler  cut-out  or  exhaust  heater, 
a  very  clean  job  can  be  done  with  a  hack- 


TUBINC 


TOP  VIEW 


v-cure  row 

CIPCULAR  HOCCS 


Witt  a  Little  Ingenuity  a  Hacksaw  may  be 
to  Cat  Ractannlar  and  Qrcuter  Holt*  ia 
Bheet  Tf  ctal  m4  TnUac 


Digitized  by  Google 


l*w,  if  it  is  used  with  a  little  judgment. 
When  a  rectangular  hole  is  to  be  cut 
in  sheet  metal,  place  the  piece  over  a 
cylindrical  piece  of  wood,  and  saw  two 
parallel  slots  where  two  of  the  opposite 
edpes  of  the  hole  are  to  be  located,  hold- 
ing the  saw  across  the  wooden  cylinder. 
Then,  without  chanf^inp^  the  position  of 
the  saw,  turn  the  metal  so  that  slots  may 
be  cut  in  the  same  way  alonjr  the  two 
remaining  edges,  and  the  result  will  be 
a  clean  rectangular  hole.  When  the  same 
kind  of  a  hole  is  needed  in  a  piece  of 
tnbin^,  make  two  parallel  cuts,  and  also 
two  diagonal  cuts,  as  shown  in  the  sketch. 
The  adhering  pieces  are  then  rolled  back 
and  cut  oflF,  leaving  a  clean  hole.  When 
an  approximately  circular  hole  is  needed 
in  a  tube,  make  V-shaped  cuts,  as  shown; 
but  before  starting  to  cut,  be  careful  to 

locate  the  points 
of  the  "VV  so 
that  the  length- 
wise and  cross  di- 
ameters will  be 
ai)proxiniately  ot 
the  same  length. 

The  second  il- 
lustration shows 
how  this  method 
was  applied  to  a 
thicker  piece  of 
steel.  It  was  one 
of  several  in 
which  thin  slots 
were  needed,  and 
in  this  case  the 
locations  were  first  marked  with  a  scriber, 
and  holes  drilled  at  the  ends.  Each  piece 
was  then  heated  and  bent  around  a  piece 
of  pipe  into  a  U-shape,  after  which  it 
was  placed  in  a  vise  and  slotted  in  the 
manner  described,  the  ends  of  the  slot 
having  been  already  cut  by  the  drill.  It 
was  then  heated  again  and  straightened, 
and  the  edges  of  the  slot  were  trimmed 
with  a  file. 
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cups  in  Slots  of  Boring  Mill 

Chips  of  metal  must  always  be  cleared 

from  the  slots  of  a  boring  mill  whi  iu  vrr 
work  is  to  be  done  on  metal  of  a  dif- 
ferent kind.  To  save  a  good  <k;d  of 
the  time  that  is  lost  in  this  way,  place 
small  pieces  of  wood  in  all  the  slots  that 
are  not  often  used,  making  a  fairly  tight 
fit.  When  one  of  the  plugged  slots  is 
needed,  it  only  takes  a  moment  to  pull 
out  the  small  stick,  and  tho.se  which  re- 
main plugged  are  kept  clear  of  metal.— 
S.  G.  H.,  Pittston,  Pa. 


A  compass  for  drawing  large  circles 
with  a  ruling  pen  is  readily  made  by  cut* 
ting  holes  :n  a  yardstick,  say» 


A  Yarditick,  Slotted  and 
Dlilled  as  Shown,  and  a  Ma> 
^  mmt*  f  M»S  Sww  PcriBit  thc  Rut. 
'•*^*^  iac PM to DiMT LMfc Circles 

3  in.  apart,  and  a  long  slot  at 
the  other  end,  S  in.  long.  In  this  slot  is 
placed  a  machine  <:crew  provided  with  a 
nut  and  another  against  it  as  a  jam  nut. 
The  end  of  the  machine  screw  is  sharp- 
ene<l  to  a  point  forming  the  center  for 
the  compass. 

Brtce  for  Crovfcnt  Saw 

The  principal  objection  to  the  use  of 
a  long  crosscut  saw  by  one  man  only  is 
that  the  far  end  of  the  saw  has  a  tendency 
to  wabble  from  side  to  side,  and  thc 
middle  of  the  saw  tends  to  buckle  on  the 
push  stroke.  To  avoid  this  tronlile.  clip 
off  4  in.  from  the  end  of  a  common 
crosscut  saw,  about  5  ft.  long,  and  drill 
holes  through  the  end  for  a  bow  made 
of  iron  pii)e  or  tubing,  to  extend  nearly 
the  whole  length  of  thc  saw,  as  illus- 
trated. In  the  end  from  which  the  tip 
was  cut  off",  drill  holes  for  mounting  an 
ordinary  one-man  handle.  While  the 
saw  will  be  made  somewhat  heavier  by 
the  metal  bow,  the  added  weight  will 

CUT  orr  HCRc 

J.  .ir 


OCTMU  or  «OW  ENDS 


The  Ooe-Man  Crosscut  Saw  Is  Kept  frnm  Wabbttaj 
and  Buckling  by  AttacbioK  a  Metal 
Bow  Which  StUleas^t 

cause  no  inconvenience  except  in  carry- 
ing the  saw,  and  may  even  he  of  assist- 
ance in  actual  use.  If  the  timber  to  be 
sawed  is  quite  heavy,  the  bow  will  have 
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to  run  farther  up  from  the  saw,  and  it 
should  also  be  made  of  correspondingly 
heavier  pipe. — S.  R.  Winters,  Washing- 
ton, D.  C. 


Windlass  Raises  Motorcycle 
in  Air  for  Cleaning 

Most  motorcyclists  who  clean  and  re- 
pair their  own  machines  know  how  irk- 
  some  the  work  be- 
comes when  it  is 
necessary  to  sit, 
or  stoop,  to  get  at 
the  ■  motor  and 
other  parts.  This 
is  made  unncces- 
sarj'  by  using  this 
homemade  tackle 
device.  With  it 
the  machine  is 
hoisted  to  a  con- 
venient position 
and  lowered  again 
with  very  little  ef- 
fort. With  the 
motorcycle  about 
4  ft.  above  the 
ground  it  is  pos- 
sible to  clean  it  or  repair  it  while  stand- 
ing in  an  upright  position,  and  without 
cramping  or  straining  the  muscles  by 
bending  and  stooping.  A!)OUt  all  that  is 
necessary  is  a  length  of  heavy  window 
cord,  two  screw  eyes,  and  two  pulleys. 
The  windlass  crank  was.  in  this  case, 
made  from  an  old  ice-cream  freezer 
handle,  and  was  ijistallcd  with  a  few 
simple  fixtures,  turned  out  by  an  amateur 
mechanic  in  his  home. 


Rat-Poison  Box  Protects  Poultry 

When  poison  is  used  to  rid  a  poultry 
farm  of  rats,  great  care  must  be  cxcr- 

c  i  s  e  d  to  prevent 


POISON  BOX 
IBTXta  >I2 


HINOED  LIO 


the  stock  from 
gaining  access  to 
it ;  and  a  reliable 
method  of  doing 
so  is  found  in  the 
"poison  box,"  of 
which  a  practical 
type  is  shown  in 
the  sketch.  It  is 
18  in.  square  and 
12  in.  high,  and  is 
provided  with  a  hinged  lid.  which  should 
be  kept  locked  at  all  times.  The  holes 
which  admit  the  rats  are  IV-j  in.  in  size, 
and  should  on  no  account  be  made  any 
larger,  as  the  safety  of  the  chickens  de- 


POISON  PAN 
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pends  on  their  inability  to  enter  the  box. 
Very  small  chicks  must  be  prevented 
from  getting  near  it,  and  this  can  be  man- 
aged by  keeping  them  in  some  kind  of 
inclosure.  Sugar  of  lead  is  a  dependable 
poison  to  use,  two  parts  of  corn  meal  be- 
ing mixed  with  one  part  of  the  poison. — 
J.  T.  Bartlett,  Boulder,  Colo. 


Desk  Blotter  Used  as  Desk 

A  traveling  salesman  found  that  many 
of  the  rooms  which  he  occupied  in  dif- 
ferent hotels  were  not  provided  with 
tables  suitable  for  writing,  and  he  there- 
fore included  a  movable  one  with  his  bag- 
gage. It  consisted  of  a  large  blotter  with 
a  rigid  back,  and  a  small  cast-iron  clamp, 
with  which  he  was  able  to  secure  it  firmly 
to  the  arm  of  a  chair.  He  generally 
found  an  armchair  in  the  hotel  rooms  he 
engaged,  and  the  blotter  fitted  into  a 
large  suitcase,  taking  up  hardly  any 
room. — George  O.  Reed,  Detroit,  Mich. 


Cardboard  Holds   Screws   for  Starting 

The    sketch    shows    a    bracket  being 
screwed  to  woodwork  under  ditBculties. 
^cAciDBOAOD  It  is  only  one  of 


many  awkward 
situations  where 
a  screwdriver 
must  be  used. 
Each  of  these 
problems  calls  for 
ingenuity  on  the 
part  of  the  work- 
man, but  a  num- 
ber of  them  can 
be  solved  by 
passing  the  screw  through  the  end  of 
a  strip  of  cardboard.  The  cardboard 
holds  the  screw  in  places  where  the  fin- 
gers cannot  enter,  and  keeps  it  steady 
until  it  has  been  fairly  started. — Chas.  H. 
Willey,  Concord,  X.  H. 


i 

Picking  Up  Paplers  and  Leaves 

For  picking  up  fallen  leaves  or  old  pa- 
pers from  a  lawn,  a  stick  fitted  with  a 
sharp  metal  wire  or  nail  on  the  end  is 
commonly  used,  and  the  leaves  are  then 
removed  from  the  stick  and  thrust  into 
a  basket  or  other  receptacle.  It  has  been 
found  that  an  improvement  on  the 
smooth  point  is  a  three-cornered  file, 
which  is  rough  enough  so  that  the  leaves 
do  not  fall  off,  once  they  are  pierced, 
until  pulled  off  by  the  hand. — Chas.  A. 
Goddard,  Los  Angeles,  Calif. 
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A  Ring -and -Tangle  Puzzle 

By  EVERETT  A,  THOMAS 


AXYOXE  who  enjoys  perplexing  his 
family  and  tricnds  can  get  a  good 
deal  of  entertainment  out  of  a  puzzle 
made  with  three  rings,  about  IVi  in 
diameter,  a  straight  piece  of  wood,  12  in. 
in  length,  and  about  6  ft.  of  heavy  string. 
He  must  be  prci)artMl  to  do  a  little  close 
thinking  himself  ])efore  passing  the  niys- 
tification  on  to  others,  and  he  should  nut 
expect  to  understand  the  puzzle  merely 
T)y  studying  the  illustrations.  He  will 
have  no  difficulty  in  making  it,  as  the 
rings  can  be  obtained  from  a  blacksmith 
or  a  hardware  dealer.  Harness  rings  will 
do,  and  the  wood  can  be  cut  from  a  yard- 
stick. The  stick  must  be  of  a  size  to  slitle 
easily  throug^h  the  rings,  allowing  about 
Vh-i"-  clearance. 

When  the  materials  have  been  obtained, 
divide  the  stick  into  three  equal  parts,  as 
shown  in  Fig.  1.  and  paint  them  red,  white, 
and  blue  respectively,  beginning  at  the 
left.  Bore  holes,  in.  in  size  or  a  little 
larger,  at  the  points  of  division,  and  also 
bore  small  holes  at  the  ends,  just  lai^e 


enough  to  admit  the  string.  Paint  each 
of  the  rings  to  correspond  with  one  oi 
the  three  divisions,  so  that  there  will  be 
a  red.  a  white,  and  a  blue  ring.  Then  at- 
tach the  string  to  the  stick  as  shown  in 
Fig.  2,  tying  knots  at  both  ends  to  secure 
it  at  the  small  holes,  and  fastening  it  at 
the  large  holes  with  the  type  of  hitch 
shown  in  the  drawing.  Each  ring  will 
then  hang  in  a  large  loop  beneath  the 
division  painted  the  corresponding  color 
on  the  stick. 

Everything  is  now  ready.  The  object 
is  to  get  all  three  rings  onto  any  one 
of  the  large  loops  at  the  same  time,  or 
to  exchange  their  positions,  so  that  the 
red  ring  hangs  beneath  the  blue  division, 
and  vice  versa.  Lay  the  puzzle  on  a  table, 
so  as  to  leave  both  hands  free,  and  pull 
down  the  loop  of  the  hitch;  then  pass 
the  red  ring  through  the  loop,  as  shown 
in  Fig.  3.  To  bring  the  loop  to  the  shape 
shown  in  Fig.  4,  take  hold  of  both  parts 
of  the  string,  as  close  to  the  hole  as  pos- 
sible, and  pull  vigorously,  until  the  small 


Three  HanMU  Sfagl.  «  Perticn  of  ■  Yardstick,  and  «  Piece  of  StrinK  Make  •  Dhrtrtinf  PitciU  with  Which 
the  Aaaatewr  Magician  can  Bewilder  Hit  Friend*.   An  Apparently  nponible  Talk 
Turn*  Oat  to  Be  One  of  Bxtrene  Simplicity 
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loop  comes  right  through  the  hole.  It 
will  have  a  tangled  appearance,  but  if 
the  string  has  been  pulled  a  sufficient  dis- 
tance, the  condition  shown  in  the  drawing 
will  be  realized,  i'he  next  step,  shown  in 
Fig.  5.  is  fairly  simple,  being  merely  the 
condition  shown  in  Fig.  4,  with  the  ring 
passing  through  the  loops  on  its  way  to 
its  new  position.  After  it  has  passed 
through,  take  hold  of  the  strings  at  the 
back  of  the  stick,  as  near  as  possible  to 
the  hole,  and  pull  the  small  loop  back 
through  the  hole,  reversing  the  process 
which  produced  the  arrangement  of  Fig. 
4.  The  result  will  be  as  shown  in  I-"ig.  6, 
and  nothing  more  is  necessary,  except  to 
reverse  the  process  of  I'ig.  3;  or,  in  othtr 
words,  to  pass  the  ring  through  the  small 
loop  downward  and  to  the  right,  so  that 
it  will  occupy  a  position  besi(le  the  white 
ring  on  the  large  loop  in  the  center. 
I  Before  going  any  further,  the  process 
just  described  should  be  repeated  a  few 
times  in  both  directions  and  with  all  three 
rings,  so  as  to  develop  familiarity  with 


Photographing  "Moonlight  on  the 
Water" 


"Moonlight  on  the  water"  scenes  can- 
not be  photographed  if  the  "camera  never 
lies"  saying  is  true,  since  dark  landscape 


A  Landacape,  Photoeraphed  by  Daylight  under  Spe- 
cial Conditions,  can  be  Made  to  Resemble  a  Moonlit 
Scene,  Though  Care  is  Needed  in  Development 


scenes  require  long  time  ex]>osures,  which 
are  not  practical  with  rippling  waves. 
In  the  case  of  good  moonlight  scenes, 
the  camera  does  lie,  since  the  "moon."  in 
reality,  is  the  sun.  Practically  all  moon- 
light scenes  are  taken  in  daylight.  The 
conditions  under  which  they  can  be  taken, 
so  as  to  suggest  the  night  with  its  more 
dark  tones,  are  few.  and  depend  on  the 
exposure  being  so  timed  as  to  record  the 
high  lights  and  half  tones  only.  This  is 
almost  impossible  when  a  very  bright  sun 
is  shining.  For  pictorial  effects,  as  well 
as  for  the  proper  accomplishment  of  the 
exposure,  clouds  must  partly  hide  the 
sun's  disk,  or  the  sun  will  blur  the  nega- 


the  operation.  When  this  has  been  done, 
the  next  step  is  to  exchange  the  positions 
of  the  rings;  for  practicing  this  the  blue 
ring  may  as  well  be  used. 

First,  get  all  three  rings  onto  the  cen- 
tral loop  by  the  process  just  described, 
and  raise  the  blue  ring  to  the  level  of 
the  stick  on  the  right,  as  shown  in  F"ig.  7. 
I'ass  it  over  the  end  of  the  stick,  as  indi- 
cated by  the  arrow,  and  push  it  along 
the  stick  toward  the  left.  It  will  gather 
up  the  right-hand  loop  into  a  tangle  as 
it  travels,  but  will  eventually  leave  it  be- 
hind when  it  reaches  the  center  of  the 
stick,  and  the  result  will  be  as  shown  in 
I-'ig.  8.  Continue  passing  it  along  to  the 
left,  until  it  has  gone  the  entire  length 
«if  the  stick,  gathering  up  the  left-hand 
loop  on  its  journey.  When  it  has  reached 
the  end  of  the  stick,  let  it  drop,  and  it  will 
fall  into  position  beside  the  red  ring  on 
the  central  loop,  from  which  it  can  be 
easily  moved  into  the  loop  on  the  left  by 
repeating  the  operation  described  at  the 
beginning. 


live.  The  hour  after  sunrise,  or  that 
preceding  sunset,  when  but  the  edges  of 
the  horizon  are  illuminated,  is  an  ideal 
time  for  such  scenes.  The  water  reflec- 
tion takes  care  of  itself,  although  the  more 
placid  the  ripples  and  waves,  the  better 
the  chances  for  success.  One-hundredth  of 
a  second  speed,  at  stop  16  (U.  S.),  is  the 
ideal  exj)osure.  On  fixed-focus  cameras, 
the  smallest  stop,  at  snapshot  speed,  is 
successful.  In  developing,  care  must  be 
taken  that  all  the  lights  and  shades  are 
fully  developed.  From  20  to  JO  minutes 
should  be  allowed  for  developing,  using  a 
very  weak  solution. 


Mitten  for  Lifting  Hot  Dishes 

I'or  carrying  hot  dishes,  a  specially 
made  mitten  is  much  preferred  by  some 
to  the  ordinary  square  holder,  as  it  gives 
more  perfect  security  from  burns  caused 
by  the  holder  slipping.  The  back  of  the 
mitten  should  be  of  drilling  or  other 
strong  cloth.  The  face  is  best  made  of 
about  three  thicknesses  of  some  heavy 
cloth,  the  middle  one  of  which  may  be 
made  Vt  in.  scant  all  around,  to  avoid 
too  thick  an  edge  for  sewing.  The  pat- 
tern for  the  mitten  may  be  made  by  lay- 
ing the  hand  on  a  piece  of  white  paper 
and  tracing  around  its  outline,  being 
careful  to  allow  sufficient  material  beyon«l 
this  so  that  the  mitten  will  not  be  too 
tight  a  fit. — C.  .'\.  Pease,  Monrovia,  Calif. 
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Hens  Open  Door  of  Poultry  Home 

The  following  is  one  of  the  simplest 
methods  of  enabling  hens  to  open  the 
henhouse  door  in  the  morning,  thereby 
relieving  their  owner  of  the  necessity  of 
rising  at  daybreak  to  let  them  out.  The 
door  of  the  henhouse  is-hinf^cd  at  the 
top,  so  that  it  opens  outward,  and  the 
lower  edge  catches  against  the  floor,  so 
that  it  cannot  swing  inward.  Near  the 
lower  edge  on  the  outside  a  cord  is  at- 
tached, which  passes  upward  over  two 
small  pulleys  hangin^'^  from  a  beam.  The 
other  end  of  the  cord  supports  a  tin  can 
weighted  with  stones,  so  as  to  be  just 
heavy  enough  to  pull  the  door  open  and 
keep  it  so.  On  the  floor  of  the  henhouse, 
right  in  front  of  the  door,  is  a  tilting  plat- 
form, with  a  hook  in  the  front  edge, 
which  fits  an  eye  screwed  into  the  door. 
The  door  can  therefore  be  locked  at  night 
by  catching  the  hook  in  the  eye,  and  the 
pull  of  the  cord  against  the  door  on  the 
outside  has  the  effect  of  making  the  hook 
hold  securely.  When  the  owner  has 
locked  the  door  m  the  evening,  after  the 
hens  have  gone  to  roost,  he  sprinkles  a 
few  grains  of  feed  on  the  outward  end  of 
the  tilting  platform,  which  is  now  in  a 
horizontal  position,  and  leaves  the  hen- 
house by  the  large  door,  which  he  locks 
behind  him.  On  the  lullowing  morning, 
the  first  hen  which  jumps  upon  the  plat- 
form to  pick  at  the  feed  tilts  the  {)latform, 
releasing  the  hook  from  the  eye ;  and  the 
weighted  can  on  the  outside  pulls  the 


Tb»  Htns  Unlock  the  Pealtrr-House  Door  at  Dawn, 
bjr  Stt^Pi'^S  upon  a  Tiltine  Platform 


door  open.  .\  knot  in  tlic  cord,  made  to 
catch  in  the  pulley,  will  prevent  wrench- 
ing at  the  hinges. — ^L.  Hussakot  Brook- 
lyn. N.  Y. 


Wheding  a  Boat  to  Water 

The  sketch  shows  my  way  of  taking 
a  hunting  boat  to  the  river.   At  the  front 

end  of  the  boat  is  a  tube  extending 
througli  from  top  to  l)ottom.    Into  this 


Por  Moving  the  Boat  to  the  Water,  It  is  Transformed 
into  a  Wheelbarrow  with  the  Oars  for  Handles 


tube  I  insert  the  front  fork  of  a  bicycle, 
the  top  of  which  is  bushed  to  fit  snugly 
in  the  tube.  At  the  rear  end  of  the  boat 
I  have  a  hook  on  either  side,  as  shown. 
The  oars  are  placed  under  these  hooks, 
with  the  blades  resting  inside  of  the  oar 
locks. 

Thus  the  boat  is  transformed  into  a 
wheelbarrow,  and  is  easily  wheeled  to 

and  from  the  water.  Upon  arriving  at 
the  water,  the  bicycle  wheel  with  the 
fork  attached  is  taken  out  of  the  tube 
and  put  in  the  boat,  and  the  journey  con- 
tinued by  water.— Guy  E.  Waite,  Ottawa, 
Illinois. 


Removing  Rag  from  Rifle  Barrel 

A  cleaning  rag  wedged  in  a  rifle  barrel 

somctiJius  presents  a  jiroblem  on  a  hunt- 
ing trip,  if  no  gunsmith  is  within  reach. 
However,  if  a  length  of  iron  rod,  or  a 
stove  poker,  can  be  obtained,  the  difficulty 
can  he  met.  Bring  it  to  a  red  heat,  flatten 
it  a  little  at  one  end,  and  give  it  two  or 
three  twists  with  a  pair  of  pliers,  so  as 
to  make  it  resemble  the  shank  of  a  drill. 
Finish  it  off  to  a  drill  point,  and  sharpen 
it  with  a  file.  Then  temper  the  point, 
slightly  in  cold  water,  and  bend  the  Other 
end  over,  so  as  to  make  it  easy  to  turn. 
It  is  used  in  the  same  way  as  a  corkscrew. 
Thrust  it  into  the  gun  barrel,  and  twist 
it  into  the  jammed  piece  of  rag  until  it 
has  taken  a  firm  hold,  after  which  it  is 
pulled  out  with  the  rag  attached.  .\  heavy 
wire  has  been  successfully  used  in  the 
same  way  to  remove  obstructions  from  a 
.22-caliber  barrel. — Herbert  J.  Key,  Spirit 
River  Station,  Alberta,  Can. 
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r\y,\l  of  the  most  amusing  of  all  photo- 
f^raphic  diversions  is  the  making  of 
comic  insect  pictures.  There  is  nothing 
either  mysterious  or  difficult  about  this 
branch  of  photography,  and  anyone  with 
a  little  patience  and  perseverance  can  pro- 
duce pictures  quite  as  interesting  as  mine. 
One  of  the  essentials,  however,  is  a  suit- 
able camera.  Any  camera  that  is  pro- 
vided with  a  good  lens  and  a  long  bel- 
lows extension  will  serve  the  purpose.  A 
good  Ions  is  essential  because  the  inter- 
est of  the  pictures  lies  largely  in  their 
details,  and  one  cannot  protluce  fine  de- 
tails with  a  cheap  lens.  The  bellows  mtist 
be  sufiiciently  long  for  close-up  work,  be- 
cause the  pictures  are  all  staged  a  fo\ot 
or  two  from  the  camera,  necessitating  an 
unusually  long  draw  of  the  bellows. 

The  pictures  are  all  arranged  and 
photographed  indoors.  It  would  be  out 
of  the  question  to  take  such  pictures  oi't 
in  the  open,  where  the  gentlest  wind 
would  be  sufficient  to  upset  the  whole 
scheme  of  arrangement. 

The  insects  themselves  are  captured 
alive,  then  put  to  sleep  with  chloroform. 
The  simplest  method  of  administering  the 
drug  is  as  follows:  Moisten  a  pellet  of 
cotton  with  the  drug  and  place  it  in  the 
bottom  of  a  drinking  glass.  Watch  the 
proceedings  carefully,  and  the  moment  the 
insect  is  fully  asleep,  which  will  require 
about  five  minutes,  take  it  out.  pose  it 
and  make  the  exposure.  It  is  well  to 
have  everything  else  in  readiness.  Have 
the  picture  arranged,  and  the  camera  in 
place  and  focused  before  the  insect  is 
posed.  Then  no  time  will  be  wasted,  and 
the  picture  can  easily  be  taken  before  the 
insect  wakes  up.  It  is  well  to  watch  the 
antenna;  of  the  insect  carefully  while  the 
exposure  is  being  made.  If  thcv  move 
ever  so  little,  it  is  an  indication  that  the 
insect  is  not  fully  chloroformed,  and  it 
should  be  subjected  a  little  longer  to  the 
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effects  of  the  drug,  after  which  a  second 
exposure  should  be  made. 

Naturally,  one  of  the  main  ditTiculties 
is  to  get  the  insects  to  stand  upright: 
but  a  little  ingenuity  on  the  part  of  the 
photogra])her  will  soon  solve  each  indi- 
vidual problem.  In  many  cases  all  that 
is  necessary  is  to  balance  the  insect 
against  some  object,  though  this  must  be 
done  cleverly  so  as  not  to  give  the  im- 
I)rcssion  that  the  insect  is  leaning  against 
something  for  the  sake  of  su{)port.  In 
other  cases,  a  fine  wire  prop  will  be  re- 
quired, and  this  should  always  be  skill- 
fully hidden  behind  the  insect  so  that 
it  will  not  be  apparent  in  the  finished  pic- 
ture. I  prefer  a  fine  copper  wire,  as  this 
is  soft  and  pliable,  and  is  easily  bent  to 
shape. 

In  most  of  my  pictures  the  foreground 
consists  of  some  species  of  moss.  This 
can  be  found  growing  in  abundance  in 
almost  any  wooded  locality,  and  it  is  well 
to  choose  a  number  of  ditTerent  varieties 
to  avoid  sameness  in  one's  pictures. 
Where  bushes  are  needed  to  break  the 
monotony  of  the  landscape.  I  use  a  cer- 
tain species  of  lichen,  which  grows  lux- 
uriantly in  many  parts  of  the  United 
States.  In  fact,  there  are  innumerable 
vegetable  forms  which  can  be  combined 
with  insects  to  produce  interesting  and 
weird  effects. 

I  almost  invariably  use  a  white  back- 
ground, as  this  seems  to  set  otT  the  in- 
sects to  best  advantage.  A  sheet  of 
white  paper  i)laced  several  feet  from  the 
main  setting,  will  serve  the  purpose  ad- 
mirably. By  placing  it  at  a  distance  from 
the  main  objects  it  is  thrown  out  of  focus, 
thereby  preventing  the  grain  of  the  pa- 
per from  showing.  For  a  black  back- 
ground I  use  a  sheet  of  black  paper,  or 
any  dark  object,  such  as  a  black  garment, 
placed  far  enough  away  to  be  out  of 
focus. 

Occasionally  clouds  will  be  found  to 
enhance  the  picture  greatly.  For  this  1 
enij)loy  a  set  of  12  by  14-in.  enlargements 
made  from  cloud  negatives,  and  1  use 
one  of  these  prints  much  as  a  photog- 
rapher uses  a  background  in  his  studio. 
It  is  placed  immediately  behind  the  moss. 
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"BEWARE  OF  VANITY" 

It  Is  Apparent  from  This  Photograph  That  Consider, 
able  Expression  can.  by  Skillful  Posing,  be  Put  into 
the  Attitude  of  the  Insects 


— 


•  THE  FISHERMAN 

The  Lake  Is  Nothing  More 
Than  a  Pan  Full  cf  Water, 
and  the  l*tshpclc  Is  a  Slen- 
der Stalk  of  Hay.  Carefully 
Bent  to  a  Curved  Shape 


"THE  LUMBERJACKS" 
Besides  the  Usual  Moss  Foreground  and  Bits  of  Finr 
Wire,  the  Materials  Used  Here  Include  a  Denttsl's  Saw 
and  Some  Bits  of  Broom  Straw 


THE  GARDENER' 


A  Few  Twigs  Form  the  Body  of  the  Wheel, 
barrow;  the  Wheel  Is  a  Round   Disk  Cut 
Out  of  Stiff  Pasteboard 
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because  it  must  be  in  sharp  focus.  Of 
course,  such  an  enlargement  must  be 
made  on  smooth  paper  so  that  the  grain 
will  not  show  in  the  finished  picture. 

In  doing  closc-up  work  with  a  camera, 
it  will  be  found  that  all  planes  of  the 
picture  are  not  equally  sharp  on  the 
ground  glass.  If  the  portion  of  the  com- 
position nearest  the  camera  is  brought 
mto  sharp  focus,  objects  3  or  4  in.  nir- 
ther  back  will  be  blurred.  This  is  due  to 
the  nature  of  a  photographic  lens  when 
it  is  wide  open.  To  overcome  this,  focus 
on  the  objects  in  the  center  of  the  com- 
position, then  use  the  smallest  diaphrnum 
opening  of  the  lens.  This  will  usually 
give  a  clear-cut  pictnre  throughout.  A 
small  opening,  of  course,  means  a  much 
longer  exposure,  but  I  have  found  that 
with  a  plate  or  film  of  the  ordinar\'  speed, 
an  exposure  of  30  seconds  will  be  found 
sufficient,  i)roviding  the  picture  is  staged 
two  or  three  feet  from  a  window. 

In  order  to  make  my  methods  perfectly 
clear,  let  me  explain  briefly  how  some  of 
my  pictures  were  staged. 


Gravity  Switch  Stops  Motorcycle 

Engine  in  Caat  of  "SpiU" 

Even  though  a  motorcyclist  may  escape 
injury  in  the  occasional  spills  that  the 
best  of  them  take,  the  machine  becomes 
as  dangerous  as  a  kicking  horse,  once  it 
is  down,  with  the  motor  continuing  to 

run.    To  guard 

.t>vNK^  r.J3SKT«N  possibk- 

mjury  and  dam- 
age to  the  m  a  - 
chine  itself,  a  mo- 
t  o  r  c  y  c 1 e  was 
equipped  with  a 
simple  gravity 
switch,  which  au- 
tomatically stops 
the  motor  in  the 
evt  nt  ui  the  machine  being  overturned. 

As  illustrated  by  the  accompanying 
sketch,  the  switch  is  inconspicuous,  and 
attaches  to  the  machine  on  the  lower  hor- 
izontal frame  bar  just  in  front  of  the 
motor.  A  U-shaped  copper  piece  is  fas- 
tened astride  the  frame  bar  as  indicated, 
being  thus  "grounded"  on  the  frame  of 
the  machine.  Fastened  to  the  lower  side 
of  the  same  bar.  but  insulated  from  it, 
hangs  a  4-or.  lead  pendulum.  This  pen- 
dulum is  connected  with  the  cut-out  wire 
from  the  magneto. 

Obviously,  when  traveling  on  the  road, 
the  little  pendulum  hangs  downward,  but 
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C£AO  WLIGHT 


The  Fisherman:  This  picture  was  posed 
in  a  small  pan  of  water.  The  pan  was 
filled  almost  to  overflowing,  and  this  pic- 
vented  the  edge  of  the  pan  from  show- 
ing. The  moss  rests  on  a  wire  support 
placed  in  the  bottom  of  the  pan.  The 
background  is  a  12  by  14-in.  enlargeiBent 
from  a  cloud  negative,  and  the  trees  arc 
a  part  of  this  enlargement.  The  fishpoie 
is  a  slender  stmlk  of  hay,  wlifle  the  line 
is  a  fine  embroidery  thread. 

I  he  Lumberjacks:  The  foreground  is 
a  piece  of  moss,  and  the  log  is  a  section 
of  a  small  branch.  Tiie  saw  is  one  used 
by  dentists,  and  the  handles  are  tiny  bits 
of  broom  straw,  split  aiid  tied  on  with 
fine  copper  wire. 

A  Hopper  Bungalow  :  The  foregrountl 
is  moss,  as  usual.  The  house  is  an  apple 
hollowed  out,  the  window  frames  being 
straw,  and  the  porch  the  half  of  an  acorn 
cup.  The  liig  sunflowers  are  minute 
riowers  taken  from  a  common  weed. 

These  few  examples  will  serve  to  illus- 
trate my  methods,  and  the  ambitious 
amateyr  can  easily  duplicate  them. 


the  instant  the  motorcycle  falls  over,  the 
.sw^itch  begins  to  function.  The  pendulum 
swings  to  the  right  or  left,  as  the  direc- 
tion of  the  fall  hai>pcns  to  be.  and  its 
co^jper  stem  comes  in  contact  with  the 
pomts  of  the  copper  eksctrode.  This 
grounrls  the  magneto,  and  the  engine  car- 
not  fire  until  the  machine  is  again  re- 
stored to  its  upright  position. — ^John  E. 
Hogg.  Los  Angeles,  Calif. 


..•W*AV.f,'.Vl'i' 


Induction  Coil  Produces  Sparks 
in  Lamp  Globe 

Obtain  a  blown-out  incandescent  lamp 
and  stretch  some  bare  wire  around  the 

globe,  or  better. 
BATTtRv  cover  half  of  it 
with  tin  foil,  and 
connect  by  means 
of  a  wire  to  one 
of  the  high-ten- 
sion terminals  of 
a  spark  coil.  Con- 
nect the  other 
high-tension  ter- 
minal to  both  in- 
ner and  outer  contacts  of  the  lamp  base, 
as  shown,  and  wire  up  a  batten.'  to  the 
primary  of  the  coil.  .\  peculiar  fight  vi^l 
be  seen  inside  the  lam|)  globe,  which  is  of 
somewhat  similar  nature  to  the  phenom- 
ena occurring  in  the  Gcissler  tubes  used 
in  laboratories. 
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Sewing  Machine  Made  into  Jig  Saw 

A  sewing  machine,  which  had  become 
useless  in  its  original  function,  was 
equipped  with  a  saw  hlaile  and  ttirncd 
into  a  jig  saw,  with  very  little  change  in 
its  mechanism.  Part  of  the  shaft  engag- 
ing the  needle  mt  off  with  a  hack- 
Kaw  a  short  distance  from  the  base;  a 
short  vertical  slit  was  made  at  the  lower 
end  to  admit  the  blade,  and  a  hole  was 
bored  through  it,  so  that  the  blade  could 
he  held  in  position  with  a  small  screw. 
The  blade  was  then  run  down  through 
the  top  of  the  stand  and  fastened  to  a 
stiff  coil  spring,  which  was  attached  to 
the  framework  underneath.  This  served 
to  pvill  ihe  saw  downward  in  the  return 
half  of  each  stroke,  and  the  machine  was 
used  with  great  success  in  intricate  wood 
carving.  The  stroke  was  SO  short  that 
only  half  of  the  blade  was  u<ed.  hut  after 
a  time  it  was  reversed,  and  the  other  end 
put  into  operation. — Dale  R.  Van  Horn, 
Xorth  Loup,  Neb. 


acRcwomvER 


A  Screwdrivcr-Compresscd-Air  Trick 

Ordinarily  a  screwdriver  will  fall  to  the 
floor  when  dropped  from  the  hand.  The 
same  object,  when  struck  by  a  current 
of  compressed  air  while  falling,  will  usu- 
ally be  blown  to 
one  side,  but  not 
always.  If  the 
Stream  of  air  is 
directed  upward 
at  an  angle  of  45% 
the  screwdriver 
will  remain  sta- 
tionary in  the  air 
without  any  visi- 
ble support.  It 
should  be  placed 
so  that  the  lower 
part  of  the  handle  is  just  in  the  edge  of 
the  air  stream,  and  from  3  to  6  in.  from 
the  nozzle,  depending  on  the  air  pressure 
and  the  weight  of  the  screwdriver.  This 
sounds  unbelievable,  but  may  be  proven  by 
experiment,  although  the  proper  relations 
between  air  pressure  and  distance  of  the 
tool  from  the  nozzle  will  probal>ly  not 
be  found  at  the  first  trial.  Smce  opinions 
may  vary  as  to  the  explanation  of  the  phe- 
nomenon, none  is  given  here. 


€Lines  drawn  on  tracfngs  with  red  ink 
are  hard  to  erase.  If  the  ink  is  slightly 
diluted  with  water  it  still  shows  on  the 
blueprint,  and  is  easier  erased. 


Current  Propeller  for  Boats 

The  "water  mule."  or  current  propeller, 
by  means  of  which  the  Mississippi  clam 
fishers  move  their  flat-bottomed  boats 


A  BcMt  Equipped  with  a  "W.itcr  Mule"  Depends  on 
the  River  Current  for  Motive  Power,  and 
Moves  DewaatrMm  M  a  Good  Bp«M 

downstream  while  dragging  the  bottom 

with  the  clam  rakes,  is  an  appliance  which 
may  be  turned  to  good  account  in  any 
stream  where  there  is  a  current.  It  con- 
sists  of  a  wooden  frame  covered  with  can- 
vas, as  shown  in  the  illustration.  By 
means  of  four  ropes  it  is  fastened  at  one 
end  of  the  boat  in  such  a  manner  that  it 
stands  upriijht  in  the  water.  Thus  it  offers 
resistance  to  the  current,  and  when  once 
the  boat  is  under  way,  the  "mule"  pulls 
it  along  as  fast  as  the  water  moves. — 
Earle  M.  Pettit,  .Niagara  Falls,  N.  Y. 


Space>Savinc  Shoe  Rack 

A  form  of  shoe  rack  which  takes  up 
r  ircely  any  floor  Space,  and  but  very 

little  wall  space  in 
a  closet,  consists 
of  a  board  at- 
tached to  the  wall 
in  a  slanting  posi- 
tion by  brackets, 
or  cleats.  A  cleat, 
about  %  in.  high 
and  1  in.  wide,  is 
nailed  the  full 
length  of  the  rack 
at  a  distance  of 
3' 2  in.  from  the 

wall.  The  shne>  rest  on  the  rack  in 
the  position  shown,  and  are  easy  to  see, 
but  not  likely  to  be  accidentally  knocked 
off  the  rack. 
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Metal  Cover  for  Tobacco  Pipe 

When  smoking  a  pipe  in  a  high  wind, 
or  in  a   fast-moving  automobile,   it  is 

sometimes  diffi- 
cult to  keep  the 
pipe  alight  and  to 
prevent  hot  ashes 
from  blowing  in 
the  smoker's  eyes. 
A  pipe  with  a  cov- 
ered bowl  is  one 
of  t  h  c  remedies. 
The  ordinary  type 
of  hinged  cover  is 
rather  difficult  to 
make  without  the 
proper  tools,  but 
it  is  generally  possible  to  find  a  small 
piece  of  tin,  and  to  cut  a  disk  of  the  right 
size,  making  perforations  with  a  nail.  The 
disk  should  have  a  small  lug,  as  shown  in 
the  sketch,  which  should  fit  around  a 
short  nail  driven  in  the  edge  of  the  bowl, 
and  should  grip  it  snugly  enough  to  serve 
as  a  lock.  Another  nail  on  the  opposite 
side  of  the  bowl  serves  as  a  hinge. — Wm. 
E.  King,  Monessen.  I'a. 


BELT  TO  StWlN6  MACHIMt 
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Grinder  Fitted  to  Sewing  Machine 

A  small  emery  wheel,  belted  by  means 
of  a  pulley  to  a  sewing  machine,  is  a  con- 
venient addition  to  the  equipment  of  any 
household.  A  wheel  2''i>  in.  in  diam- 
eter   will    be    large    enough    for  most 

purposes.  Make 
the  shaft  5  in.  in 
length  and  ^4  in.  in 
diameter,  and  pass 
it  through  two 
pieces  of  V4-in- 
I)  r  a  s  s  tubing,  H 
in.  long.  These 
will  serve  as  bear- 
ings, and  should 
l)e  soldered  to  a 
piece  of  strap 
iron,  which  jiasscs 
around  a  wooden 
block,  as  shown  in 
the  skeicli ;  the  block  is  secured  by  long 
screws  to  the  table  of  the  sewing-machine 
stand.  Make  the  pulley  of  hard  wood, 
about  V-i  in.  in  diameter,  and  fasten  it 
to  the  shaft  with  a  flat-headed  screw, 
which  passes  through  the  circumference 
of  the  wheel  and  enters  a  small  cavity 
drilled  in  the  shaft,  thus  serving  as  a  set- 
screw.  The  screw  hole  in  the  wheel  is. 
of  course,  countersunk.  I^fake  the  belt 
of  soft  leather,  about  ^2        wide,  and 
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when  the  wooden  block  is  being  screwed 
to  the  machine  tables,  line  up  the  pul- 
ley with  the  handwheel,  so  that  the  two 
may  be  belted  together.  In  this  way,  the 
ratio  between  the  handwheel  and  pulley 
will  insure  high  speed.  In  order  to  make 
the  belt  stay  on  the  pulley,  the  latter 
should  be  slightly  crowned. — Harold  Jack- 
son, Kankakee,  111. 


Old  Spools  Used  in  Making 

Shelf  Cabinet 

.\  singularly  decorative  appearance  ca  i 
be  given  to  a  homemade  table  by  string- 
ing wooden  si>ools 
on  pieces  of  wire, 
and  using  them  to 
form  the  table 
legs.  Wire  about 
or  Vi  in.  in 
diameter  is  strong 
enough,  and  the 
shelves,  or  decks, 
are  made  of  thin 
boards,  with  an 
equal  number  of 
spools  at  each  cor- 
ner to  serve  as  spacers  between  each 
pair  of  boards.  A  coat  of  varnish  is  ap- 
plied when  the  work  is  complete,  and 
gives  the  spools  an  appearance  resembling 
that  of  bamboo  canes. — C.  .\.  Black,  Jr.. 
llightstown,  N.  J. 


SHEET.  MtTAL 
CASING  LINED 
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A  Muffler  Stove  on  a  Motorboat 

1  he  muffler  as  a  fireless  cooker  con- 
tributes greatly  to  the  convenience  and 
pleasure  of  a  trip  by  motorboat.  The 
sketch  shows  the  layout  adopted  by  a 
boatman  for  a  30- 
ft.  cruiser,  the 
oven  in  this  case 
being  made  of 
sheet  iron  and  as- 
bestos, and  com- 
pletely inclosing 
the  muffler,  which 
stands  in  the 
center  of  the 
cabin.  The  door  is 
hinged  at  the  bot- 
tom, and  two 
wire  gratings  support  the  pans  and 
cooking  utensils,  while  a  shutter  at  the 
top  regulates  the  temperature,  and  the 
draft  enters  through  a  hole  at  the  bot- 
tom. Potatoes,  roasts,  corn  bread,  and 
all  oven-cooked  foods  arc  prepared  on 
the  gratings,  and  cofTee  is  boiled  by  re- 
moving  the   lower  grating  and  setting 
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To  the  Left  are  Shown  the  Parts  from  Which  the  Rose  Is  Formed.    A  Touch  from  a  Heated  Knife  Blade 
Pastena  the  Various  Parts  of  the  Flowers  Together,  Producing  a  Result  Such  as  Shown  at  the  Right 


the  pot  directly  on  the  muffler.  Even  in  a 
gale  there  is  nothing  to  prevent  hot  meals, 
as  canned  foods  and  soups  can  be  heated 
in  a  very  few  minutes. — G.  A.  Luers, 
Washington,  D.  C. 


Holder  for  Hot-Water  Bottle 

Those  who  often  have  occasion  to  fill 
rubber  hot-water  bottles  should  use  a 
holfler  to  avoid  the  risk  of  being  scalded. 
A  pair  of  jaws  at  the  end  support  the 
bottle  by  the  neck,  and  a  slot  midway 
between    them    receives   the  projecting 

seam  on  the 
bottle,  and  gives 
flexibility.  Cut  a 
piece  of  ash  or 
hickory.  H  in.  long. 
2  in.  wide,  and  ^4 
in.  thick,  and 
sketch  the  outline 
of  the  tool  upon 
it  with  a  pencil. 
Locate  a  point  on  the  center  line,  IVL'  in. 
from  the  end  which  is  to  hold  the  bottle, 
and  bore  a  hole  P,2  in.  in  diameter.  Then 
cut  out  the  tool  with  a  coping  saw,  and 
use  a  spokeshave  and  sandpaper  to  round 
off  the  edges.  A  reinforcing  band,  or 
strap,  to  pass  around  the  end  of  the 
handle,  is  cut  out  of  So.  20  gauge  sheet 
copper  (about  in.),  and  bent  into 
shape,  with  a  loop  at  the  center  to  form 
an  eye  for  the  purpose  of  hanging  the 
holder  from  a  nail.  Cut  the  central  slot 
with  a  ripsaw,  but  do  not  bring  it  within 
half  an  inch  from  the  first  of  the  rivets 
which  secure  the  strap.  Then  apply  a 
coat  of  varnish. — C.  S.  Bartless,  Albany, 
Georgia. 


CW'hen  the  handlebar  grips  of  a  bicycle 
break  and  come  off,  quite  comfortable 
substitutes  can  be  made  by  cutting  off 
two  pieces  of  old  garden  hose,  about  6  in. 
long,  and  gluing  them  to  the  bar. 


Candle-Wax  Flowers 

From  a  fabric  made  by  immersing  a 
sheet  of  thin  muslin,  or  some  other  mate- 
rial, in  liquid  candle  wax,  can  be  made 
a  kind  of  artificial  flowers,  which  when 
skillfully  formed  are  ditficult  to  distin- 
guish from  real  ones.  The  wax  may  be 
colored  any  shade  by  boiling  aniline  dyes 
with  it.  The  petals  of  the  flowers  are 
cut  out  of  sheet!5  of  waxe<l  muslin,  and 
are  fastened  together  by  touching  the 
edges  with  a  warmed  knife,  which  melts 
the  wax  so  as  to  weld  it  together.  In 
this  way,  very  beautiful  flowers  can  be 
built  up  in  a  short  time,  and  a  ver>-  close 
examination  will  be  required  to  discern 
that  they  are  not  real. — S.  Leonard  Bastin, 
fiournemouth.  Kng. 


Making  Brushes  from  Hogs'  Bristles 

Small  brushes  of  the  type  shown  can 
be  made  at  home,  for  pleasure  or  profit, 
and  can  be  used  for  many  purposes,  from 
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But  Little  Skill  Is  Necessary  in  Making  Small  Brushes, 
and    a    Household  can  be  Stocked    Indefinitely  at 
Very  Slight  Expense    by  Using  the  Method  Illus- 
trated Here 

painting  to  shaving — if  the  bristles  are 
exceptionally  soft.  Procure  two  or 
three  pieces  of  wood,  a  few  handfuls  of 
hogs'  bristles,  a  knife,  some  sandpaper, 
and  a  few  feet  of  copper  wise.    The  stick 
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is  first  cut  to  the  shape  sho\\n,  with  one 
end  like  a  loik.  The  bristles  are  then 
placed  between  the  pronj^s  of  the  fork, 
and  the  ends  of  the  prongs  bound  to- 
gether. After  this,  the  bristles  are 
bunched  together  and  bound  with  wire 
or  waxed  string,  the  ends  l>eing  clipped 
to  make  them  even. — H.  C.  Crocker,  E^- 
ward>ville.  Ind. 


Flower  Box  Buih  on  Chimney 

The  flower  box  shown  in  the  photo- 
gray)h  is  used  in  a  California  town  to  con- 
tain plants  for  winter  and  early-spring 


For  Early.  Season  Blooming.  Flowers   are  Given 
Ariificial  Warmth  by  being  Planted  in  a 
Box  Cemented  to  a  Chimney 


blooming.  It  is  ccnuiUctl  to  a  chimney 
out>ide  a  rc>i<lfncc,  and  the  masonry  re- 
tains sufficient  heat  throughout  the  night 
to  make  the  llowers  thrive.  On  days 
that  arc  cold  enough  to  make  a  fire  nec- 
essary indoors,  it  is.  naturally,  important 
to  provide  a<l<litional  heal  for  the  plants, 
and  in  this  way  they  obtain  it.  l-lvcn  i»i 
seasons  when  fires  are  not  necfled.  the 
box  makes  a  very  decorative  flower  dis- 
play. 

Cleaning  Tracing  Cloth  with  Carbon 

Tetrachloride 

Pencil  marks,  dirt,  grease,  candle  drip- 
pings. ])arafHn.  an<l  like  substances  may 
1)8  readily  cleaned  from  drawings  on 
tracing  cloth  by  mcaiis  of  carbon  tetra- 
chloride, a  colorless  litpiid  resembling 
water  in  ajipearance.  It  may  be  applie<l 
by  means  of  a  soft  rag  or  a  clean  piece 
of  waste,  and  ruMied  utuil  the  marks  dis- 
appear. It  will  not  injure  the  cloth,  and 
has  the  advantage  over  gasoline,  which 
will  answer  the  same  purpose,  that  it  is 
noninflatnmable :  because  of  this  feature, 
it  may  be  kept  in  an  office  building  with- 
out objection  on  the  part  of  the  fire  in- 
spector. 


iron  Pipe  for  Huiiing  Wafanrts 

Many  black  wahitits  go  to  waste  each 
year  simply  becanse  of  the  disagreeable 
task  of  separating  the  nut  from  the  RTceu 
hull  which  surrounds  it.  I  have  totmd 
the  following  method  clean  and  quick :  A 
piece  of  pipe,  about  2  ft.  long  and  1^4  or 
P«  in.  in  diameter,  is  all  that  is  ncces- 
saT\\  The  walnuts  should  be  spread  on 
the  ground,  or.  better  still,  on  a  large 
board.  The  end  of  the  pipe  is  pressed 
over  each  one  in  turn,  and  cuts  off  the 
green  hull  with  the  exception  of  a  small 
piece  at  each  end.  The  walnuts  are  al- 
lowed to  <lry  one  day.  and  the  remaining 
pieces  at  each  end  can  be  readily  removed 
without  staining  the  fingers.  .\s  an  added 
precaution,  gloves  may  be  worn,  though 
it  is  hardly  necessary. — Cieorge  E.  Per- 
kins, Millburn,  X.  J. 


Support  for  Polishing  Shoes 

In  households  not  provided  with  a  reg- 
ular stand  for  shoe  polishing,  it  is  some- 
times difficult  to  find  a  suitable  place  for 
winning  the  shoes.  Even  where  a  special 
■-land  is  f>rovifled,  it  may  be  troublesome 
from  being  in  the  way,  and  the  collapsible 
stand  illustrated  may  therefore  appeal 
even  to  those  possessing  ordinary  stan<l<. 

The  support  can  be  easily  made,  and  at- 
tached un<ler  a  shelf  which  may  be  used 
ff)r  any  ortlinary  purpose.    When  not  in 


A  Shoe-Polishing  Stand  can  be  Made  to  Fold  Up 
underneath  a  Shelf  When  Not  in  Uac.  and 
Still  Be  Ready  for  Invtant  Serrice 


use.  the  shoe-polishing  stand  remains 
folded  up  under  the  shelf,  as  shown  by 
the  dotted  lines.    When  required  for  ns-e. 
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simply  grasp  the  cord,  pull  the  stand  out, 
and  set  it  up  in  position,  as  shown.  Pieces 
of  heavy  ^vire  may  be  mounted  at  the 
sides,  it  desired,  so  that  the  polishing 
cloth  may  be  passed  tmder  then,  or  roll- 
ers may  be  added  to  facilitate  this  mnhod 
of  shoe  polishinp.  W  hen  the  work  is 
finished,  the  stand  is  grasped  by  the  ver- 
tical nu  mher,  which  is  pushed  under  the 
shelf.  Pushing  upward  on  the  horizontal 
piece  of  the  stand,  in  the  spot  indicated, 
will  hrinff  the  other  piece  tightly  into 
riosittnn  if  the  lcrp:?h  r»t  the  vertical  piece 
is  correctly  determined. — F.  E.  Leitch, 
Brooklyn,  N.  Y. 

Blectrified  Dance  Floor 

Quite  a  sensation,  electrically  and  so- 

ci;'.lly  spcakin};.  was  created  at  a  party 
dance  by  th£  arrangement  shown  in  the 

illnstration. 

The  sustaininj^ 
pedal  of  the  piano 
was  fitted  with  a 
simple  circuit* 
clo-iinp  device 
made  of  two  strips 
of  brass  fastened 
to  a  small  hoard. 
This  was  so  ar- 
ranged that  when 
the  pedal  was  de- 
pressed, the  cir- 
cuit was  closed  to 
the  primary  of  a  ^2-in.  spark  coil.  The 
secondary  terminals  of  the  coil  were  con- 
nected to  fine  copper  wires  laid  in  the 
cracks  in  the  floor.  The  dancers  received 
a  tinfrlinp:  spark  every  time  the  player 
pressed  the  pedal. 

The  fine  wires  in  the  floor  cracks  can 
be  detected  only  by  the  closest  observa- 
tion, and  a  switch  can  he  arranged  to  cut 
off  the  current  when  desired. — Thos.  \V. 
Benson,  Philadelphia,  Pa. 


will  flatten  the  shots.  The  face  of  the 
target  is  cut  from  cardboard,  or  heavy 
paper,  and,  if  made  about  20  in.  square. 


Air-Sifle  Target  Saves  Shot 

A  target  of  the  kind  shown  in  the  sketch 

make;  it  po^sililc  to  use  the  same  ammu- 
nition repeatedly  when  practicing  with  an 
air  rifle,  and  as  the  flight  of  the  shot  ends 
at  the  target,  there  is  nothinjj:  to  prevent 
indoor  practice.  The  base,  upright,  and 
frame  are  ma<le  of  wood,  which  can  be 
taken  from  an  old  trunk,  or  packing  case, 
ntid  the  slantiiit^  an*l  vertical  shields, 
which  deflect  the  shot,  are  covered  with 
strips  of  felt,  or  scraps  of  cloth,  taken 
from  an  old  coat  and  f^lued  to  the  wood. 
Do  not  use  tacks,  as  the  head  of  a  tack 


A  Slanting  Board  at  the  Baar  «f  a  Target  Inaorcs 
Beth  Safety  and  Ecoaony  at  Rifle  Practice 

is  larjre  cnouj^h  for  the  ranp;c  of  most 
air  riJics. — John  1'.  Robinson,  Santa  Fc, 
New  Mexicoi. 


Llg^t  Hinces  from  Tobacco  Cans 

A  pair  of  hinges  suitable  for  holding 

the  lid  of  a  small  box,  or  the  door  of  a 
fancy  cabinet,  can 
be  made  from 
t  w  o  flat  tobacco 
cans.  The  lid  of 
each  of  these 
cans  is  secured  by 
a  pin.  wliich  act^ 
as  a  hinge  pin, 
and  runs  tn rough 
tubular  lugs  on 
the  can  and  lid. 
With  tinners' 
shears  cut  the 
metal  at  each  end 
of  the  pin,  and  be 
careful  to  leave 
t  h  c  slight  crimp 
in  both  can  and 
lid  which  holds 
the  pin  in  p  i  ition.  Cut  the  met.d  to 
form  the  hinges  according  to  whatever 
design  is  needed;  the  sketch  gives  three 
varieties.  Punch  holes  wherever  neces- 
sary, and,  if  a  hasp  is  beiiiqf  made,  cut  a 
slot  along  the  lid  of  the  can. — Harold  11. 
Benson,  Boulder,  Colo. 


HASP 


CTt  pays  to  use  plenty  of  varnish,  esfie- 
cially  on  floors.  When  used  on  a  vertical 
surface  it  must  be  put  on  in  sevefaf  thin 
coats*  (»thcrwise  it  will  run.  On  floors 
it  should  be  put  on  generously. 
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A  Folding  Camp  Stove 

A  camp  stove,  to  be  a  success,  tnust  be 
light,  compact,  aiul  easy  to  set  up.  It 
must  also  have  some  appliance  for  shel- 


A  Gasoline  Stove  Weighing  28  Pounds  Is  No  Serious 
Encumbrance  in  a  Camper's  Outfit,  and  Elim- 
inates the  Labor  of  Building  a  Fire 


tering  the  flame  from  the  winri;  and  the 
stove  shown  in  the  illustration  has  all 
these  qualities.  It  weighs  28  lb.,  meas- 
ures 10  by  15  by  24  in.,  and  can  be  set  up 
or  taken  down  in  three  minutes.  The 
cover  and  two  sidcpieccs  make  a  wind- 
proof  shield,  and  the  hinged  lid,  which  is 
uppermost  when  the  stove  is  carried,  drops 
forward  when  the  stove  is  placed  in  posi- 
tion for  cooking,  and  forms  a  shelf.  To 
make  it,  purchase  a  small  two-burner 
gasoline  stove  and  wreck  it,  as  these 
burners  can  hardly  ever  be  bought  sep- 
arately. Use  the  top,  burners,  pii>ing.  and 
tank  for  the  new  stove,  and  make  the  rest 
out  of  light  sheet  iron.  Rivets  may  be 
used  throughout  in  putting  it  together, 
no  soldering  being  necessary.  One  view 
shows  the  stove  ready  for  cooking,  and 
the  other  shows  it  folded  for  traveling. 
It  will  be  observed  that  the  sidepieccs 
are  hinged,  and  fall  inward  over  the  stove 
when  the  latter  is  being  closed. 


Bottle  Opener  Formed  from  Key  Blank 

A  bottle  opener  to  be  carried  on  the 
key  ring  is  readily  made  from  a  key  blank, 
suitable  for  the  old-style  door  locks,  by 
filing  a  hook  into  the  bit  of  the  key. 


Simple  Method  of  Weighing  Air 

Finding  the  weight  of  air  is  an  experi- 
ment which  requires  some  careful  work, 
no  matter  with  what  apparatus  it  is  at- 
tempted. 

Perhaps  one  of  the  simplest  ways  in 
which  the  amateur  can  perform  the  work 
is  by  means  of  a  common  burnt-out  in- 
candescent lamp,  with  the  aid  of  a  fairly 
sensitive  balance.  The  use  of  the  bulb 
makes  unnecessary  a  vacuum  pump,  as 
it  is  already  exhausted  to  a  high  vacuum. 

First,  weigh  the  lamp  accurately  on 
the  balance:  then  hold  it  under  water 
and  break  ofT  the  tip  by  means  of  a 
pair  of  scissors  or  some  other  piece  of 
metal.  It  will  immediately  fill  with  wa- 
ter, leaving  only  a  small  bubble,  which 
represents  the  air  which  was  not  ex- 
hausted from  the  bulb.  When  no  more 
water  will  flow  in,  carefully  weigh  the 
bulb  full  of  water,  being  sure  to  include 
the  tip  which  was  broken  ofT.  Now 
shake  the  water  out,  and  carefully  dr}- 
the  bulb  inside  and  outside;  this  is  best 
done  by  warming  it.  The  bulb  is  then 
carefully  weighed,  thus  giving  the  third 
result. 

To  tind  the  weight  of  the  water,  sub- 
tract the  third  result  from  the  second; 
to  find  the  weight  of  the  air  which  would 
fill  the  same  volume,  subtract  the  first 
result  from  the  third.  These  last  are  the 
two  results  which  have  to  be  obtained 
very  accurately,  since  their  difference  will 
be  small.  Dividing  the  weight  of  the 
air  by  the  weight  of  the  water  gives  the 


An  Old  Lamp  Globe  Forms  a  Verv  ConTenient  Vessel 
for  Use  in  the  Experiment  ot  Weighing  Air 


specific  gravity  of  air.  which  should  come 
out  about  .Wl|3  if  the  work  is  accurate. 

An  interesting  question  in  connec- 
tion  with   this   experiment    is  whether 
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the  first  result  or  the  third  is  the  true 
weight  of  the  bulb.    Many  persons  would 
say  at  once  that  the  first  resnlt  repre- 
sented the  exact  weight  of  the  bulb,  since 
it  then  contained  not  even  air.  From 
this,  it  would  follow  that  the  third  fesult 
would  be  the  weight  of  the  bulb,  plus 
that   of   the  air  it  contains.  However, 
since  the  bulb  can  be  broken  to  bits,  after 
the  third  result  has  been  obtained,  and 
the  weighing  of  the  pieces  will  still  give 
exactly  the  same  result,  it  is  clear  that 
the  third  result  and  not  the  first  is  the 
true  weight  of  the  lamp  itself.    The  fir^t 
result  is,  in  fact,  the  weight  of  the  lamp 
less  the  weight  of  the  air  which  it  would 
contain   if  it  had  not  been  exhausted. 
The  case  is  similar  to  that  of  a  balloon 
which   is  only  partly  filled  with  gas — 
the  lightness  of  its  interior  buoys  it  up. 
The  effect  on  the  weight  of  the  lamp  is, 
of  course,  very  small,  but  it  is  neverthe- 
less a  fact  that  a  vacuum  lamp  will  show, 
on    the    balance,   a    somewhat  smaller 
weight  than  a  gas-filled  lamp  of  exactly 
the  same  size. — Victor  H.  Todd,  Rain- 
bow Lake,  N.  Y. 

Paper  Clip  Uied  as  Key  Ring 

Large  paper  clips  of  the  type  shown 
make  iiandy  substitutes  for  key  rings,  and 

have  an  advan- 
tage over  the  or- 
dinary ring  in  the 
fact  that  the  two 
loops  make  it  pos- 
sible to  divide  the 
keys  into  bunch- 
es. In  this  way, 
keys  which  are 
constantly  needed 
can  be  kept  sep- 
arate from  those 
w  h  i  c  h  are  only 
used  occasionallv, 
and  each  key  is  easier  to  distinguish 
when  it  is  one  of  a  small  group.  Of- 
fice keys  can  be  kept  separate  from 
house  keys,  and  all  can  be  quickly  found 
in  the  dark.— Elmer  O.  Tetslaff,  Chicago, 
Ilimois. 


To  Keep  the  Hose  Paired 

Part  of  the  labor  of  washing  day — or 
the  day  after — consists  in  sorting  the  ar- 
ticles after  the  wash.  The  need  of  pair- 
ing litockings  i";  removed  if  'imall  snap 
fasteners  are  stitched  at  the  tops,  so  that 
WWh  pair  can  be  snapped  together,  going 
through  the  wash  as  one  article. 


Mittens  Take  Place  oi  Washboard 

For  laundering  handkerchiefs  and  other 

light  articles  it  is  not  necessary  to  get 
out  the  washboard,  large  tubs,  and  other 
cumbersome  paraphernalia  which  are 
used  for  a  heavy 
"wash."  A  \\.i.-h- 
basin  or  large 
dish  will  take  the 
place  of  the  tub, 
and  for  the  wash- 
board a  pair  of 
specially  ni  a  d  c 
mittens  can  be 
used.  These  take 
Up  no  room,  and 
save  the  knnckles 
from  being  worn 
by  rubbing  against 
the  board.  To 
make  one  of  the 
mittens,  cut  four  or  five  pieces  of  heavy 
duck  ai.d  vtitch  them  together,  providing 
enough  material  to  form  bands  or  straps, 
which  are  fastened  at  the  back  of  the 
hand  and  keep  the  mitten  in  position. 
Cut  a  few  strips  of  tin,  about  2^'>  inches 
long,  roll  the  edges  over  as  shown,  and 
flatten  the  ends,  so  that  they  can  be  laid 
upon  the  palm  of  the  mitten  and  hel<l 
by  strips  of  the  material  stitched  at  each 
end  of  the  metal.  Each  hand  in  this  way 
becomes  a  miniature  wa-blio.ird,  and  all 
that  is  necessary  is  to  place  the  soiled  ar- 
ticles in  water,  soap  them  thoroughly,  and 
rub  them  a  few  times  between  the  hands. 
—Riley  Edwards,  Cedar  Rapids,  la. 


To  Measure  through  an  Obatacle 

Many  methods  havi-  been  publishe<l  for 
measuring  the  distance  from  one  point 
to  another  when 
an  obstacle  inter- 
venes which  pre- 
vents stretching  a 
tapeline.  C  e  r  - 
tainly  one  of  the 
simplest  and 
easiest  of  such 
methods  i<  that 
illustrated  in  the 
sketch  herewith,  in  which  A  and  B  rep- 
resent the  objects  whose  distance  apart 
is  to  be  measured.  Drive  a  stake  at  any 
point,  C,  and  fasten  a  string  to  it,  pref- 
erably tied  to  a  nail  driven  in  the  stake. 
Stretch  the  sfing  tightly  to  the  point  A. 
Holding  this  point  with  the  finger,  walk 
around  to  £,  and.  sighting  across  C  and 
A  to  get  a  straight  line,  locate  point  E, 
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so  that  CE  equals  AC.  Similarly,  lo- 
cate D  so  that  CB  equals  DC.  Then  the 
distance  from  E  to  D  is  the  same  as  the 
distance  AB,  which  is  sought.  The  fact 
is  easily  proved  by  the  geometrical  prin- 
ciples of  vertical  angles  and  equal  tri- 
angles.— F.  H.  Sweet.  Waynesboro,  Va. 


Cementing  Broken  Eyeglasses 

There  are  various  kinds  of  glue  and 
cement   on   the   market,   with   which  a 

  piece  of  glass, 

such  as  a  lens 
which  has 
been  broken 
in  two,  can  be 
mended.  It  is 
not  so  easy, 
however,  t  o 
hold  the  glass 
tightly  in  the 
correct  posi- 
t  i  o  n  while 
the  glue  is 
h  a  r  a  c  n  i  n  g , 
without 

  dangcrof 

breaking  the 
glass  anew.  The  photograph  shows  one 
way  of  doing  this. 

Several  folds  of  soft  paper  are  used 
to  prevent  the  breakage  of  the  unbroken 
lens  which  is  clipped  in  the  vise.  The 
broken  piece  of  the  upper  lens  is  placed 
in  position  with  the  proper  amount  of 
glue  or  cement,  and  rubber  bands  are  em- 
ployed as  illustrated  to  furnish  a  steady 
i)ut  not  too  powerful  pressure.  The  ten- 
sion of  the  bands  must,  of  course,  be  reg- 
ulated so  that  the  lens  is  held  in  just  the 
proper  position  and  not  pulled  over  to 
one  side,  but  this  is  easily  done  by  slid- 
ing the  nearer  one  of  the  two  rubber 
bands  along  the  vise. — Herman  G.  Cuth- 
bert,  Newark,  N.  J. 


Wet  Paper  for  Fountain-Pen  Wrench 

Most  people  who  use  fountain  pens 
have  at  some  time  found  difficulty  in  un- 
screwing the  part  which  carries  the  nib. 
The  hard-rubber  surface  is  so  smooth 
and  unyielding  that  the  fingers  are  un- 
able to  obtain  a  firm  grip,  so  as  to  loosen 
the  threads  when  they  get  stuck  together. 
In  such  a  case,  fold  a  small  piece  of 
newspaper  once  or  twice,  to  form  a  pad, 
and  moisten  it;  then  place  the  damp  sur- 
face against  the  front  part  of  the  pen. 
take  a  firm  hold,  and  turn. — K.  McLean, 
Caledon,  South  Africa. 


Handy  Tool  from  Umbrella  Rib 

A  very  convenient  tool  can  be  made 
from  a  piece  of  an  old  umbrella  rib, 
and  can  be  used  for  delicate  repair  jobs 
on  a  piano,  and  also  for  lubricating  in- 
tricate machinery.  File  one  end  on  the 
convex  side,  holding  the  file  at  an  angle, 
so  as  to  form  a  fork,  or  crotch,  at  that 
end  of  the  rib.  File  the  other  end  on  the 
concave  side,  still  holding  the  file  at  an 
angle,  so  that  a  single  point  will  be 
formed  at  that  end.  The  tool  is  then 
complete,  and  can  be  used  in  a  variety 
of  ways.  A  hammer-butt  spring  or  jack 
spring,  for  example,  can  be  replaced  on 
a  piano  by  using  the  crotch  end.  In  oil- 
ing complex  machinery,  parts  that  can- 
not be  reached  with  an  oilcan  may  be 
lubricated  by  resting  the  pointed  end  of 
the  rib  on  the  bearing,  or  oil  hole,  and 
pouring  the  oil  along  the  channel  formed 
by  the  grooved  or  concave  side  of  the  rib. 
— Jack  Solon,  Natchez,  Miss. 


Catching  Wild  Young  Cattle  in  a  Trap 

When  young  cattle  run  all  summer  on 
large  pastures  in  isolated  places,  they 
sometimes  become  quite  wild,  so  that  it  is 
difficult  to  get  them  into  the  corrals,  or 
feed  lots,  in  the  fall.  For  one  reason  or 
another  it  may  not  be  desirable  to  run 
them  down  with  a  horse,  or  rope  them 

c  o  w  b  o  y-  f  a  s  h  i  o  n , 
so  that  more  gen- 
tle methods  be- 
c  o  m  e  necessar)'. 

K^-p^^^ji  I  One    of   these  is 

>^<Hf  *  '  I  the  following: 
•!  A  strong  box  is 
made,  and  firmly 
fastened  to  a  tree. 
Some  ear  corn,  or 
other  bait,  is 
placed  inside  the 
box.  Two  2  by  4- 
in.  pieces  are  bolt- 
ed across  the  front 
of  the  box.  one  near  the  top  and  the  other 
near  the  bottom.  A  piece,  2  by  6  in.,  is 
cut  6  in.  shorter  than  the  box  and  hinged 
to  one  front  corner  post,  so  it  will  swing 
inward.  A  light  spring  holds  this  hinged, 
upright  door  against  the  two  crosspieces. 
Wild  range  calves  will  snoop  around  such 
a  box.  and  the  leader  of  the  bunch  will 
finally  put  his  head  inside.  In  doing  so  the 
door  will  be  pushed  open  until  the  ani- 
mal's head  passes  it.  when  the  spring  will 
pull  the  door  shut  and  the  calf  wiJl  be 
held  as  in  a  stanchion. 
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It  is  well  to  watch  the  performance 

from  a  distance,  because  one  of  the  small- 
er calves  might  get  caught.  In  that  case 
the  larger  ones  may  attack  it. 

'Vhv  width  between  the  upright*;  of  the 
stanchion  when  closed  should  be  about 
7  in.  The  box  should  be  abotit  3  ft.  high 
by  2  ft.  wide,  and  the  bottom  should  be 
set  12  to  18  in.  from  the  ground. — Herbert 
A.  Shearer,  Chicago,  111. 


Hcat-Coa  llitten  Drier 

A  discomfort  familiar  to  many  is  that 

of  putting  on  leather  or  other  heavy  mit- 
tens or  gloves  that  have  become  damp  on 
the  inside  with 
moisture  from 
the  wearer's 
hands,  or  f  r  u  m 
melted  snow. 
Placing  them  in 
some  warm  place 
will  dry  them  on 
the  outside,  b  u  t 
not  on  the  inside, 

unless  they  are  left  for  a  considerable 
length  of  time. 

Where  a  warm-water  line  is  available, 
a  very  efficient  drier  can  be  easily  and 
cheaply  constructed,  as  indicated  m  the 
draw^nK^  A  pair  of  wet  gloves  or  mit- 
tens, dropped  over  these  upturned  pipes, 
will  dry  quickly  and  thoroughly.  If  it  is 
ever  desired  to  draw  the  water  from  such 
a  line,  a  drip  cock  or  other  outlet  should 
of  course  be  provided  at  the  lowest  point 
in  the  middle  section. 
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Combination  Shelf  and  Table 

Takes  Little  Room 

Tn  a  place  where  a  table  would  t:ike  up 
too  much  room,  the  combination  shelf  and 

table  illustrated 
may  be  used.  A 
shelf  10  in.  wide, 
is  put  tip  30  in. 
above  the  floor 
with  brackets,  in 
the  ordinary  way. 
To  this  is  hinged 
a  board.  20  in. 
w  i  d  e.  having 
hinged  legs  that 
fold  up  and  arc 
held  close  against 
the  underside  of 
the  board  with  a 
button  catch.  This  tnMe  can  be  put  up 
in  a  few  minutes,  and  takes  bitt  little 
room. — Fred  Doremus,  Garfield,  N.  J. 


JUkIc  lor  CoHectiag 


Families  winch  make  a  practice  of  sav- 
in? newspapers  in  order  to  sell  them  later, 

will  find  it  a  good 

plan  to  use  a  rack     ^'^i^^  L 

for  storage,  rather 
than  a  <lrawer  or 
cui»board,  a  s  the 
capacity  of  tiic  rack 
is  usually  greater. 
A  very  simple  one 
can  be  made  out  of 
two  short  pieces  of 
w  o  o  d  ;  nd  four 
broom  handles,  by 
means  of  which  the 
papers  can  be 
stacked  to  a  height 

of  about  4  It.  1  he  two  pieces  of  wood 
cro«.s  each  other  at  a  right  angle  to  form 
the  ba<e.  and  are  sunk,  or  ni(»rtise<l.  into 
each  other  at  the  crossing.  Before  start- 
ing the  pile,  lay  two  strings  or  cords 
across  each  other  on  the  base,  and  when 
the  stack  is  complete  the  strings  can  be 
tied  together  at  the  top,  to  make  a  neat 
bundle. 


Poultry-Feed  Bin  Prevents  Waste 


poid  try-feed  bin. 
or  less  waste  ot 


poutTRv-reco  aiN 


With  the  ordinary 
there  is  always  more 
grain,  because  the 
chickens,  while 
pecking  at  the 
grain,  are  sure  to 
spill  some  of  it 
over  the  edge.  A 
bin  built  like  the 
one  illnstrated 
will  save  nearly 
all  of  this  wasted 
grain,  as  it  does 
not  fall  onto  the 
ground,  hut  mere- 
ly into  a  lower 
compartment, 
from  wliich  it  may 
be  removed,  when 
necessary,  by 
opt  nint;  the  door 
aii<l  replacing  it  in  the  upper  compart- 
ment. The  dimensions  given  are,  of 
course,  only  sui^gestive,  as  the  material 
.-ivailnble  for  building  the  bin  may  largely 
determine  its  size. 


rtOOR  LINt 


Q  Kerosene,  evaporating  from  a  small  jar 

placed  in  a  clock,  produces  a  lubricating^ 
vapor  which  makes  the  clock  keep  better 
time. 


Digitized  by  ( 


638 


POPULAR  MECHANICS 


T)T)cwritcr  Stand  and  Copy  Rack 

The  old  sewing  machine  shown  in  the 
photogr.nph  is  now  giving  good  service 
as  a  typewriter  stand.    Such  tables  can 


An  Old  Sewing  Machine  Supports  Both  the  Type- 
writer and  a  Copy  Holder,  Made  from 
Parts  of  a  Worn-Out  Typewriter 


be  obtained  quite  cheaply.  Since  the 
sewing-machine  table  was  too  high  for 
use  with  the  typewriter,  the  legs  were 
sawed  off  to  the  proper  length,  and 
smooth  gliders  were  attached  to  the  bot- 
tom of  the  legs,  so  that  the  stand  would 
slip  easily  over  carpets.  The  iron  legs 
were  given  a  coat  of  bicycle  enamel,  and 
the  woodwork  a  coat  of  shellac,  thus 
comi>leting  a  nice-looking  piece  of  furni- 
ture. The  drawers  were  ifound  quite  use- 
ful for  keei»ing  supplies  and  stamps. 

To  the  right  of  tlie  typewriter,  on  the 
stand,  appears  a  copy  hoblcr,  which  was 
made  a  part  of  the  stand.  It  is  made  from 
a  pair  of  rolls,  taken  out  of  a  worn-out 
typewriter.  The  writing  to  be  copied  is 
held  between  the  rollers,  and  these  can 
be  turned  up  slightly  after  each  line,  to 
prevent  the  operator  having  to  search  for 
the  place. — M.  L.  Lowrey,  Livermore, 
California. 


Canopy  Protects  Window  from  Rain 

A  house  which  stood  in  an  exposed 
situation  was  rendered  almost  uninhabit- 
able on  one  side  by  rainstorms.  The  driv- 
ing rain  entered  at  the  upper  edges  of 
the  window  casings,  and  ran  down  the  in- 
side of  the  walls  to  the  floor,  ruining  the 
carpets.    The  owner  cured  the  trouble  by 


placing  a  small  metal  canopy  over  each 
window.  He  cut  a  piece  of  galvanized 
iron  six  inches  longer  than  the  width  of 
the  casing,  and  three  times  as  wide  as 
the  exposed  part  of  one  of  the  clapboards. 
He  then  secured  it  above  the  window  by 
thrusting  one  of  its  long  edges  between 
the  second  and  third  clapboards  above 
the  top  of  the  casing,  and  hammering 
half  a  dozen  small  nails  through  it  into 
the  wood.  It  then  hung  down  at  an 
angle  of  about  30°  to  the  vertical,  and 
completely  protected  the  top  of  the  win- 
dow. The  portion  of  the  iron  which  en- 
tered between  the  clapboards  was  bent 
at  an  angle  to  the  rest  of  the  material, 
and  another  bend  was  made  in  the  oppo- 
site direction  at  the  lower  edge,  so  that 
the  water  w'ould  flow  off  easily. — Mrs. 
Cora  Hamilton,  Binghamton,  X.  Y. 


Seasoning  a  New  Tobacco  Pipe 

More  men  would  smoke  a  pipe  if  tjiey 
could  prevent  the  rank  taste  which  is  so 
noticeable  when  a  new  pipe  is  being 
Iiroken  in.  This  can  easily  be  avoided  if 
the  following  directions  are  observed. 
Before  the  pipe  has  been  smoked  at  all. 
fill  the  Ixnvl  with  water,  and  allow  it  to 
stand  for  a  few  minutes.  Then  pour  out 
the  water,  and  while  the  bowl  is  still 
moist,  load  it  with  tobacco,  and  smoke. 
If  this  is  done,  a  thin  cake  will  start  form- 
ing from  the  first  pipeful. — J.  C.  Bailey, 
Peru,  Ind. 


An  Electric  Warming  Pad 

An  efficient  electric  warming  pad,  to 
be  used  for  the  same  purposes  as  a  hot- 
water  bottle,  may  be  made,  as  illustrated, 
from  materials  which  are  readily  procur- 
able at  electrical-supply  stores.  It  is  de- 
signed for  110-volt  current,  direct  or 
alternating,  and  will  consume  al)out  50 
watts,  costing  about  as  much  per  hour, 
for  current,  as  an  ordinary  incandescent 
lamp. 

The  heating  element  consists  of  27  ft. 
of  No.  32  nichrome  wire.  This  is  first 
wound  like  a  coil  spring  around  a  steel 
rod:  as  the  rod  is  removed,  asbestos  cord 
is  run  through  the  coil  to  prevent  the 
turns  of  wire  being  mashed  flat.  The 
cord  should  be  V'lo  in.  in  size,  and  about 
18  ft.  will  be  required.  When  the  coiling 
of  the  wire  is  completed,  it  is  drawn  out 
to  the  full  length  of  the  cord,  and  is 
drawn  through  a  length  of  asbestos  tub- 
ing. The  tubing  should  be  of  %-in.  in- 
side diameter,  and  T'w-in.  outside.  The 
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wire  and  asbestos  cord  are  drawn  through 
by  means  of  a  string,  which  is  first  put 
through  with  a  headless  nail,  or  other 
slender  weight,  hung  at  its  end.  The  tub- 
ing is  then  bent  to  a  shape  such  as  illus- 
trated, and  sewed  on  a  piece  of  cotton 
flannel,  another  piece  of  flannel,  sewed 
on  the  other  side  of  the  tube,  completing 
the  pad.  The  ends  may  protrude  as 
shown,  with  flexible  lamp  cord  soldered 
to  the  resistance  wire,  and  the  joints 
should  be  well  taped;  or,  if  provision  is 
wanted  for  renewing  the  lamp  cord  when 
worn,  use  two  blocks  of  Vi-in.  fiber,  fas- 
tened together  with  screws,  with  other 
screws  as  binding  posts.  The  current- 
earning  screw  heads  and  wires  should 
all  be  set  in  hollowed-out  spaces  between 


the  two  fifjer  blocks,  so  that  no  conduct- 
ing metal  is  exposed,  and  the  blocks  arc 


DCTAIL  or   HCAT  CLtMCIsrT 

An  Electric  Warming  Pad,  Using  Current  from  Houie> 
Lighting  Mains,  Takes  the  Place  of 
.the  Hot.Water  Bottle 


then  sewed  in  at  the  edge  of  the  pad. — E, 
Alpha  Dean,  Chicago,  111. 


A  Rustic  Summer  House 


The  return  of  fall — the  ideal  time  for 
nutting  parties  and  little  picnics  to  a 
near-by  woods — is  also  the  opportune 
time  to  gather  material  for  a  summer 
house.  During  a  few  hours  in  the  woods, 
and  a  few  more  with  a  hatchet  and  saw, 
the  rustic  house  may  be  realized.  It  may 
l>e  constructed  while  the  pieces  of  wood 
are  still  "green,"  or,  better  still,  next 
spring  when  dried  out.  During  the  win- 
ter months,  they  may  be  sawed  into 
proper  lengths  in  spare  time. 

The  illustration  and  material  list  give 
an  idea  of  what  is  required  to  build  a 
substantial  house.  Three  or  four  wis- 
terias planted  on  the  sides  will  make 
ample  covering  for  years.  Honeysuckle, 
or  any  other  quick-growing  vine,  may  be 
planted. 

The  material  listed  below  is  suflicicnt 
to  construct  a  summer  house  10  ft.  square. 
Fir-it,  square  off  one  end  of  the  upright 
[»o«;ts,  and  set  them  about  36  in.  deep, 
taking  care  to  have  the  tops  level.  Next, 
the  four  strips  are  nailed  around  the  top 
of  the  uprights  with  spikes  or  wooden 
pins.  The  ridges  are  adjusted,  meeting 
at  the  center  against  an  octagonal  piece, 
with  a  globe  or  other  ornament  for  the 
tip.  The  lateral  strips  forming  the  roof 
may  then  be  nailed  into  place.  The  hori- 
zontal strips  are  fastened  around  the  ends 
and  sides,  as  shown  in  the  photograph. 
The  shorter  lengths  are  then  placed  as 
shown,  the  photograph  showing  the  va- 
rious positions,  which  may.  of  course, 
change  according  to  preference.  It  is 
well  to  flatten  all  pieces  where  they  are 
t<>  rest  against  each  other. 

If  desired,  a  drinking  fountain  may  be 
I»laced  in  the  center  of  the  house,  on  a 


concrete  slab.  Rustic  benches  on  the 
sides,  with  a  chair  or  two,  will  make  room 
for  comfortable  entertainment  of  a  dozen, 

MATERIAL  REQUIRED 
10  pifcp<,  4  to  n  in.  in  diameter,  11  ft.  lonR, 
iiM<i  as  uprights. 
•4  pieces,       or  4  in.  in  diameter,  10  ft.  long, 

nt   J)n<ir   of  roof. 
S  pici-o.   i:  or       in.   in   diameter,   7   ft.  long, 
iisrd  as  rafters  to  support  the  roof. 
32  pitiTs,    1    in.    in    diameter,    ranging   from  2 
to  10  ft.   in  lengt^i,  to  form  the  roof.  If 
made   longer,   the   scrap   may    be   used  in 
various  place*. 
8  pieces.  2  or  2^  in.  in  diameter,  10  ft.  long, 
for  «-idcs. 

16  pieces,  2  or  2%  in.  in  diameter,  3Vi  ft.  long, 
for  ends. 

Cfi  pirrr".,  1  in.  in  diameter,  3  ft.  long,  used  on 

»ide9  and  ends. 
20  pieces,    1   in.   in   di.-imeter,  3*4   ft.  long,  for 

"ides  and  ends. 
2  pti  >  ts   of   wild    gr;»t)e vine,   about     2  in.  in 

diameter,   for   arched  doorways. 


A  Summer  House  Built  ot  Branches  of  Trees  Is  Quite 
Pleasing  to  the  Eye,  as  Well  as 
Inexpensive  to  Make 
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BUNKHOUSE  THAT  SOLVES  FARM -LABOR  PROBLEMS 
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IT  is  a  curi-  - 

t )  11  s  fact 
that  thousands 
of  city  iiKU  loTiji 
for  farjn  life, 
yet  few  of  them 
ever  try  it.  Amorifj  these  dis- 
contented ones  are  many  whose 
early  days  were  si)ciit  in  rural 
districts,  an<l  who  are  fully 
qualified  to  earn  an  agricultural 
livinj?.  But  memory  draws  a  re- 
pellent i)icture  of  the  typical 
farm-hand's  existence,  and 
makes  the  project  of  "hiring 
out"  seem  quite  impossihle.  So 
the  farm-bred  hut  city-spoiled  worker 
dismisses  the  idea  of  going  back  until 
that  hypothetical  time  when  he  may  ac- 
quire a  few  acres  of  his  own.  And  that 
time  seldom  comes.  Meanwhile,  the 
farm  owner  is  at  his  wits'  end  to  get 
labor  of  any  kind,  and  to  keep  it  when 
he  has  it.  For  no  competent  worker 
will  remain  long  content  with  quarters 
in  the  barn,  and  even  a  billet  in  the  house 
with  the  farmer's  family  conveys  no 
sense  of  permanency,  but  rather  in- 
duces the  worker  to  regard  himself  as  a 
transient. 

Since  farm  labor  is  not  disagreeable — 
the  net  funds  in  pocket  compare  very 
favorably  w  ith  those  of  city  life,  and  even 
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the  hours  of 
work  arc  little, 
if  any,  longer 
than  the  time 
the  city  man 
spends  daily 
away  from  home — it  is  obvious 
that  the  element  covered  by  the 
general  term  "housing"  is  large- 
ly responsible  for  the  lack  of  in- 
terest in  farm  emjjloyment.  It 
is  to  surmount  this  difficulty, 
and  to  raise  the  standards  of 
farm  labor  by  making  its  mode 
of  life  not  only  comfortable  but 
actually  attractive,  that  the  Di- 
vision of  Rural  Engineering  of  the 
Bureau  of  Public  Roads,  Department  of 
Agriculture,  has  designed  a  series  of 
farm  bunkhouscs  such  as  the  one  illus- 
trated here.  This  inexpensive  dwelling, 
the  division's  design  No.  1029,  normally 
accommodates  three  men  almost  in  lux- 
ury. With  double-deck  bunks,  six  men 
are  made  comfortable,  and  in  the  stress 
of  harvest  time  the  big  living  room  may 
temporarily  be  given  over  to  as  many 
more.  Entrance  from  the  fields  is  through 
the  wash  room,  where  there  is  a  shower 
and   warm   water — an   important  detail. 

The  government  oflicc  named  above  is 
prepared  to  supply  working  drawings  of 
these  bunkhouses  without  charge. 


PI  accordance  with  the  editorial  policy  of  this  raagaxine  never  to  accept  compenaation  in  any 
for  what  appears  in  our  reading  pages,  and  also  to  avoid  all  appearance  of  doing  so,  we  are  obliged 
to  omit  the  name  of  the  maker  or  the  seller  of  any  article  described.    This  information,  however,  is 
on  file  and  will  be  furnished  free,  by  addressing  Bureau  of  Information,  Popular  Mechanics  Mag 

Chicago.  fEditor.l 
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Ski  Jumping  in  Summer  Expert's  Sport 

OlXCE  the  first  caveman  slid  down  a 
*^  glacier,  skiing  has  been  considered  a 
cold-weather  sport.     Among  the  snow- 
clad  hills  of  the  cold  north  coujitries.  ski- 
ing has  developed  nntil  it  is  the  national 
sport  of  Norway.     But  now  comes  an 
expert  ski  jumper  who  estalilished  his  own 
precedent,  in  goo<l  American  fashion,  by 
skiing  on  the  hottest  summer  day.  i)i 
odds  and  ends  he  has  built  a  slide,  aj)- 
I)roximately  KX)  ft.  long  and  tcrniinal- 
ing  in  a  gap  of  25  ft.    Beyon*!  the  gaj) 
is  a  landing  incline  of 
heavier,    broader  con- 
.struction.    and  surfaced 
Avith  canvas.    This  i? 
kept    slippery   by  ap- 
plying  soap  and 
lard. 


Hot-Wcather  Skiing:  Lard  and 
Soap  Make  the  Slide,  Depicted 
Above,  as  Slippery  as  an  Ice- 
Covered  Hill.  Zest  18  Added 
t}  the  Sport  by  a  Leap  across 
a   S6-Foot  Gap  Shown  Below 
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These  Three  Views 
of  the  Mid-Air  Colli- 
sion  were  Fit.ned  from 
a  ThirdAirplane.  The 
Upper  Shows  the 
Acrobat  About  to  Sec 
Foot  on  the  Lower 
Plane 


A  Second  Later  a  CuAt 
of  Wind  has  Flipped  Up 
the  Rieht  Wing  of  the 
Lower  Plane.  It  Is  About 
to  Lock  with  the  Upper 
Undcrta  rria  Kc 


The  Acrobat  Clutches  the  Hope  as 
the  Two  Planes  Drop  to  Earth.  Mirac 
ulously  Neither  Pilots  nor  Acrobat 
were  Killed 


AIRPLANES  CRASH  IN  MID-AIR 
AS  CAMERA  MAN  TURNS  CRANK 

Airplanes  have  collided  in  mid-air. 
Sometimes  the  airmen  have  reached  the 
pround  in  safety;  but  never  until  recent- 
ly had  such  a  miracle  been  recorded  by 
the  camera.  The  two  planes,  with  a  third 
to  carry  the  camera  man,  had  been 
chartered  for  work  in  a  motion-picture 
drama.  At  a  height  of  2,200  ft.  a  fearless 
airman-acrobat  in  the  upper  plane  low- 
ered himself  on  a  roi)e  which  trailed  from 
the  undercarriage.  The  second  plane  ap- 
proached; the  danpling;  acrobat  jjathered 
himself  to  leap  uf)on  it.  At  that  moment 
a  gust  of  wind  flij)ped  up  the  right  winp 
of  the  lower  plane,  locking  it  with  the 
landing  gear  of  the  other.  In  this  fashion 
the  two  shot  down  together,  the  forlorn 
acrobat  clutching  his  rope,  the  imper- 
turbable camera  man  in  the  third  plane 
filming  every  move.  At  1,200  ft.  the 
planes  jerked  apart,  the  pilots  "leveled 
off"  and  guided  their  twisted  machines  to 
earth.  Roth  crashed  again  on  landing, 
vet  no  one  was  killed. 


Mtt  unvice 


Beside  One  of  the  Wrecked  Planes  Stands  the  Acr*b«t, 
Smiling  and  Unhurt  after  an  Adventure  without 
Precedent  in  the  History  of  Aviation 


DEFLATED  ROWBOATS  CARRIED 

IN  ONE  HAND 

Many  a  vacationist  during  a  summer 
in  the  north  woods  has  watched  his 
brawny  guide  balance  the  canoe  upon 
his  shoulders  and  carr>'  it  thus  over  a 
trail  of  several  miles.  For  the  sports- 
man intent  on  only  a  few  days'  pleasure, 
lujwever,  such  a  feat  is  distasteful  when 
not  impossible.  For  his  benefit  have 
now  been  built  two  small  boats  that  he 
can  carry  12  hours  a  day  without  ex- 
haustion. One  is  the  invention  of  an 
llnglishman.  It  weighs  but  18  lb.  an>j 
collapses  to  the  size  of  a  small  handbajr. 
yet  its  canvas  bottom  easily  holds  a 
heavy  occu])ant.  Each  of  the  four  side> 
is  formed  of  an  air-tight  bag  which  is 
inflated  by  a  hand  pump.  To  the  gun- 
wales are  fitted  locks  for  the  two  pad- 
dles or  oars.  The  second  featherweight 
boat  is  more  complex  in  construction 
but  easier  to  paddle.  When  collapsed 
it  fits  into  a  wooden  box.  about  the  sire 
of  the  case  that  is  used  to  hold  the  popu- 
lar croquet  mallets.  Two  air-filled  baps 
give  buoyancy  to  the  craft,  and  support 
the  wooden  framework  with  its  comfort- 
able scat  and  emergency  air  pump.  This 
second  craft  is  really  of  the  "catamaran" 
type,  popular  with  the  natives  of  many 
tropic  lands.  The  air- filled  bags  replace 
the  clumsy  logs. 
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The  Sportsman  Equipped  with  This  Canvaa  Rowboat  Needs  No  Boathouse  to  Shelter  His  Craft.  As  He 
Inflates  It  with  the  Little  Hand  Pump,  as  Shown  Above,  It  Grows  from  a  Limp  Mass  of  Canvas  to  a  Rigid, 
'Watcr.Tight  Craft.    When  the  Day's  Shooting  or  Other  Sport  is  Ended,  He  Opens  the  Four  Air  Cocks* 

Folds  Up  His  Boat,  and  Carries  It  Home 


Paddle.  Seat.  Air  Pump.  Frame,  and  Bags.  All  Fit  into  the  Traveling  Case  at  the  Left.    This  Second  Type 
of  Collapsible  Boat  is  Propelled  with  a  Two-Bladed  Paddle.    Between  the  Knees  of  the  Paddier.  at  the 
Right,  is  Fitted  a  Pump  with  Which  the  Bags  or  Pontoons  may  be  Inflated  While  on  the  Water 


Digiiizc 


BRITISH  BECOME  EXPERT  IN  THE  ERECTION 

OF  HUGE  RIGID  AIRSHIPS 

By  PAUL  A.  JENKINS 

p*EW  Americans  who  witnessed  the  fabrics,  and  engines.  In  out-of-the-way 
^  dramatic  arrival  and  departure  of  the  corners  of  the  island  empire  have  been 
transatlantic  airship  "R-34"  realized  that     built  monster  she<ls,  some  a  sixth  of  a 

mile  long,  where  work- 
ers have  grown  skillful 
in  assembling  the  \,W0,- 
000  pieces  required  for 
the  construction  of  each 
giant  air  liner. 

This  assembling  of  the 
myriad  little  parts  into 
the  vast  rigid  framework 
of  an  airship  like  the 
"R-34"  is  now  accom- 
plished in  each  of  these 
sheds  with  a  facility 
gained  from  many  previ- 
ous failures  and  dis- 
carded processes.  First 
of  all  are  assembled, 
upon  a  radial  jig,  the 
ringlike  girder  frames 
which  give  the  com- 
pleted airship  its  trans- 
verse rigidity.  Due,  of 
course,  to  the  stream- 
line profile  of  the  great 
hull,  the  rings  vary  in 
it  was  the  product  of  a  new  and  spectacu-  diameter,  from  a  few  yards  for  the  sm;ill 
lar  British  industry,  ranked  as  the  fore-  frames  at  bow  and  stern,  to  a  maximum 
most  of  its  kind  in  the  world.  Under  the  of  80  ft.  for  those  in  the  central  sections 
pressure  of  war  have  been  built  special-  of  the  ship.  The  assembling  jig  is  con- 
ized  machines,  have  been  trained  thou-  sequently  fitted  with  saddles  which  slide 
sands  of  operatives  for  every  one  of  the  upon  radial  arms  and  may  thus  be  ad- 
processes  used  in  making  the  great  justed  for  the  construction  of  a  frame 
frames,  the  gondolas,    gas    bags,    outer     of  any  size.    When  four  such  frames  have 


A  Unit  of  the  Giant  Skeleton  is  Suspended  Upside  Down  at  the  Left.  At  the  Top  is  Clearly  Seen  the  TrisnruUr 
Internal  "Keel"  Which  Permits  the  Crew  to  Walk,  as  in  the  "R-84."  from  One  Gondola  to  Another.    At  the 
Right,  a  Unit  already  Rests  upon  the  Cradles,  Where  It  can  be  Turned  Like  a  Revolving  Squirrel  Cage 
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This  Photograph  Reveals  Two  of  the  Secrets  of  British  Airship  Construction. 
In  the  Foreground  is  Seen  the  Radial  Tig  on  Which  the  Girder  Rings  are 
Assembled.    Stretching  Away  into  the  Background  Are  the  Cradles  Which 
Permit  Easy  Manipulation  of  the  Giant  Skeletons 
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This  Striking  View  of  a  Great  British  Airship   Shed  Illustrates  Completely  Three  Steps  in  the  Process  of 
Airship  Construction.    The  Girder  Ring  in  the  Foreground  has  been  Assembled  on  the  Radial  Jig.   Rising  in 
the  Central  Background  Is  an  Unfinished  Unit  of  Four  Such  Rings.  Now  Joined  by  Longitudinal  Girderi. 
To  the  Left  is  seen  a  Finished  Unit  Which  has  been  Turned  on  Its  Side  and  Now  Rests  on  the  Cradles 


l)ecn  put  tofjether  they  arc  rigidly  wired 
and  joined,  one  on  top  of  the  otlicr,  hy 
longitudinal  girders. 

As  it  is  completed,  each  of  these  struc- 
tural units  of  four  frames  is  gently  lifted 
by   overhead  tackle, 
turned  on  its  side,  antl 
lowered     upon  circular 
segmental   cradles  adja- 
cent to  a  similar  unit. 
These    cradles    arc  in 
themselves  worth  noting. 
I)eing  provided  with  roll- 
ers to  j)erniit   the  easy 
revolution  about  its  hor- 
izontal axis  of  any  or  all 
the  units.  Cumbersome 
staging  is  thus  unneces- 
sary, the  workers  simply 
revolving    the  huge 
framework    when  they 
<lesire  to  work  on  top  or 
sides,  and  all  heavy  work 
is  performed  at  ground 
level. 

When  '-'W  these  units 
or  sections  of  the  frame- 
work, perhaps  seven  or 
eight  in  number,  are  in 
place  on  the  cradles 
they  are  riveted  together 
to  form  the  completed 


skeleton  of  the  airship.  Bracing  wires 
arc  strung  antl  tightened  from  bow  to 
stern ;  fins,  rudders,  and  elevators  arc 
fitted:  the  18  or  20  individual  gas  bags 
are  inserted,  and  the  outer  envelope  of 


Here  the  Airship  is  Nearing  Completion.    Bracing  Wires  Are  All  in  Place, 
the  Individual  Gas  Bags  have  been  Inserted  and  Inflated.    At  the  Right  a 
Gondola  has  been  Affixed  to  the  Frame.    The  Fabric  Covering  is  About  ta 
be  Laced  Tightly  about  the  Long  Hull 
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linen  stretched  over  the  hall.  While  this 
covering  is  being  laced  and  weather- 
proofed,  the  gas  bags  are  gradually  in- 
flated with  hydrogen,  the  new  airship 
lifts  itself  from  the  cradles  by  its  own 
buoyancy,  and  workmen  are  able  to  at- 


tach to  the  bottom  the  control  srondola 
and  the  two,  three,  or  four  "power  eggs." 
Navigating  instruments  and  crew  ac- 
commodations are  put  aboard,  the  en- 
gines tested,  and  the  airship  is  ready  ior 
its  first  flight. 


GREAT  NAVAL  VESSEL  DRIVEN  BY  ELECTRIC  MOTORS 


America's  new  superdreadnaught,  the 
"New  Mexico,"  is  the  first  naval  crea- 
tion of  its  class  to  depend  entirely  upon 
electricity  for  propulsion,  and  to  be 
equipped  completely  for  utilizing  this 
form  of  energy  in  the  performance  of 
practically  every  task  on  board.  The 
four  ponderous  screws  which  drive  the 
ship  are  turned  by  a  like  number  of  elec- 
tric motors,  capable  of  developing 
28,000  hp.  These  receive  current  from 
two  great  turbine-driven  dynamos,  each 
producing  14.000  hp.  Nine  oil-burning 
boilers  produce  the  steam  used  in  the 
turbines,  as  well  as  in  six  other  smaller 
turbo-generators,  located  in  different 
parts  of  the  craft.  The  latter  furnish 
current  to  the  hundreds  of  electrical  de- 
vices installed  on  the  vessel,  including 
the  steering  mechanism,  a  ventilating 
and  heating  system,  and  the  gun  pointers. 
I£ven  the  kitchens  are  equipped  with 
electrically  operated  conveniences.  A 
distilling  plant   produces  30,000  gal.  of 


pure  water  daily,  and  a  refrigeratinsr 
system  freezes  six  tons  of  ice  in  the  same 
length  of  time.  The  "New  Mexico"  is 
624  ft.  long,  has  a  beam  of  over  97  ft. 
at  the  water  line,  and  weighs  32.000  tons. 
About  1,000,000  gal.  of  oil  can  be  stored 
in  the  tanks  provided.  During  a  recent 
trial  the  boat  exceeded  a  speed  of  24 
miles  an  hour. 

The  advantages-  of  electrical  propulsion 
for  ships  are  increased  economy,  rtcxibility 
of  control,  reliability  of  operation,  and 
protection  of  the  working  elements  from 
damage.  The  "New  Mexico's"  tests 
showed  a  gain  of  20  to  30  per  cent  in  fuel 
economy  over  similar  ships  direct -driven 
by  turbines.  Flexibility  and  reliability  are 
obvious  consequences  of  the  electrical  way. 
And  with  each  driving  unit  in  its  own  pro- 
tected cell,  torpedo  or  mine  could  do  its 
worst  at  that  particular  point  without 
accomplishing  more  than  to  reduce  the 
ship's  speed  by  an  amount  that  wt>uld  not 
seriously  cripple  it. 


rijc  ♦•New  Mexico,"  a  Snperdreadnaught  Driven  and  Controlled  by  Electricity,  m*  It  Appeared  in  the 

New  York  Na»y  Yard  a  Short  Time  after  Its  Completioii 
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Some  Idea  of  the  Size 
of  the  Propellers  can 
be  Obtained  from  the 
Illustration  Above, 
Which  Shows  Sailors 

Jitting  on  the  Giant 
Screws  That  Drive 
the   Mammoth  Craft 

Through  the  Water 


On  tlie  Left  Is  a 
View  of  the  Main 
Switchboard,  throuRh 
Whith  Electric  Cur- 
rent  from  the  Dyna> 
mos  Passes  on  Its 
Way  to  the  Motors 
That  Turn  the  I'tj- 
pellcr  Shafts 


MI 
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CANADIAN  DEVELOPS  SYSTEM 

FOR  RAISING  QUEEN  BEES 

Queen  bees  arc  highly  important  mem- 
bers of  honey-gathering  swarms,  and  the 
rearing  of  these  egg-laying  females  is  a 


"NEW"  BRITISH-CANADIAN  CABLE 
ONCE  GERMAN-AMERICAN 

Great  Britain  now  has  communication 
with  Canada  by  means  of  a  newly  laid 
submarine  cable  extending  from  Penz- 
ance, on  the  extreme 
southwestern  point  of 
E  n  g  1  a  n  d,  to  Halifax, 
Nova  Scotia.  It  has  just 
l)een  revealed,  however, 
that  the  cable  is  new  only 
in  point  of  location  and 
service.  It  transpires 
that  the  long  underwater 
conductor  is  the  one  that 
formerly  connected  Km- 
dcii.  <  ii.  rniaii> ,  with  Coney  Island,  New 
York,  l)y  way  of  the  Azores.  The  trans- 
fer from  (icrman  control  took  place  in 
July.  I'M/,  after  which  it  was  used  by  the 
British  government  for  all  official  war 
business  with  Canada.  Now  it  is  in  com- 
mercial service,  forming  a  link  in  the 
England- to- Australia  line. 


Queen-Bee  Rearing:  On  the  Left  the  Man  is  Cutting 
LarvK  Cells  from  a  Comb.  In  Front  of  Him  Are 
Several  Hatching  Cages.  Above  is  Pictured  a  Comb 
Containing  Completed  Cells.  While  Below,  at  the 
Right,  a  Cell  is  being  Inserted  in  a  Protective  Tube 

highly  specialized  branch  of  apiculture, 
in  which  scientific  methods  are  employed. 
A  Canadian  expert  in  this  line  has  devised 
a  new  system  for  safeguarding  the  larva; 
of  queens,  and  for  protecting  the  young 
bees  during  the  early  stages  of  their 
winged  lives.  When  a  larva  cell  is  one  day 
old,  it  is  removed  from  the  comb  by  a 
cylindrical  cutting  instrument,  from  which 
it  is  pushed  into  a  short  protective  tube. 
The  latter  is  then  re|>laced  in  the  comb, 
and  left  until  the  cell  has  been  comj)leted. 
A  finished  cell  can  be  taken  from  the 
tube  without  injuring  the  larva,  and 
]daced  in  a  cylindrical  cage  of  wire  mc^h. 
in  which  the  l)ec  hatches  and  remains  until 
full  grown.  An  opening  af  the  bottom 
of  the  cage  permits  feeding. 


EASV  TO  FOCUS  HAND  CAMERA 

FITTED  WITH  NEW  FINDER 

By  making  the  finder  attached  to  a 
hand  camera  big  enough  to  show  a  full- 
size  image,  and  fixing  the  finder  lens  on 
the  front  board  of  the  camera,  just  above 
the  regular  lens,  a  western  inventor  has 
solved  the  problem  of  accurate  focusing. 
.\  45°  mirror  reflects  the  view  to  a  hori- 
zontal ground  glass,  where  it  is  shaded 
by  a  folding  hood  and  seen  right  side 
up.  Mirrors  on  the  hood  allow  the  ground 
glass  to  be  seen  with  the  camera  held 
in  either  of  the  usual  positions.  •  The 
two  lenses  move,  and  consequently  fo- 
cus, together.  The  whole  attachment 
folds  iticonspicuously  against  the  front 
of  the  camera  case  when  the  latter  is 
closed,  adding  little  to  its  bulk. 


CA  unique  rarlio  experiment  recently 
conducted  on  Long  Island  Sound  fore- 
casts a  close  cortperation  between  sea- 
planes and  submarines  in  the  next  war. 
'J>ailing  its  antenna  2,(KK)  ft.  above  the 
water,  the  seaplane  was  able  to  communi- 
cate both  by  telegraph  and  telephone  with 
the  submerged  submarine.  Naval  officials 
believe  that  this  union  of  aerial  and  sub- 
surface units  is  destined  to  be  a  factor 
in  the  coast  defense  of  this  country,  like 
the  liason  between  air  and  land  forces. 


Combined  View  Finder 
and  Focusing  Apparatus' 
Which  Gives  a  Full-Siared 
Image:  In  Use,  the  Fold- 
ing Hood  is  Extended  as 
Shown  in  the  Picture  on 
the  Left.  Above  the  De- 
vice is  Seen  Folded 
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Front  Elevation  of  the  Illinois  Centennial  Building,  Showing  the  Great  Recessed  Portico:  The  High  Arched 
Windows  undecneath  the  Columns  will  Serve  to  Light  the  Enormous  Hall. 
Which  will  be  Located  on  the  Ground  Floor 


IMPOSING  MEMORIAL  BUILDING 

PLANNED  FOR  ILLINOIS 

An  imposinp  and  beautiful  structure 
is  to  be  erected  at  Springfield,  the  capi- 
tal of  Illinois,  to  commemorate  the  ad- 
mission of  the  state  into  the  Union  100 
years  Hgo.  The  building  will  be  300  ft. 
long,  100  ft.  high,  and  100  ft.  wide,  with 
a  base  of  granite  and  a  superstructure 
of  limestone.  Over  the  ground  floor  in 
front,  a  great  recessed  portico,  extend- 
ing nearly  the  length  of  the  memorial 
and  containing  12  massive  marble  col- 
umns, will  serve  as  an  impressive  dec- 
oration. The  interior  will  be  divided 
into  a  high-ccilinged  hall,  150  ft.  in 
length,  a  mammoth  library  and  rea<ling 
room,  and  historical  museums,  one  of 
which  will  be  devoted  to  relics  of  Abra- 
ham Lincoln.  Both  the  interior  and 
exterior  will  be  embellished  with  sculp- 
tural representations  of  incidents  in  the 
histor>'  of  the  state.  The  oftlcial  Centen- 
nial celebration  was  held  in  Springfieltl, 
Oct.  1-6.  1918. 


Chains  hold  the  chandelier  160  ft.  above 
the  floor,  and  a  windlass  is  provided  for 
raising  or  lowering  the  massive  crea- 


MASSIVE  BRONZE  CHANDELIER 
ADORNS  MISSOURI  CAPITOL 

Suspended  in  the  rotunda  of  the  new 
Missouri  State  Capitol  at  jeffersoti  City 
is  a  ponderous  bronze  chandelier,  de- 
clared to  be  the  heaviest  lij^hting  fixture 
in  the  country,  as  well  as  one  of  the 
most  elaborate  and  costlv.  It  weighs 
6.500  lb.,  and  is  about  40  ft.  high  and  14 
ft.  in  diameter.  The  value  is  $5,000. 
There  arc  150  incandescent  lights  on  the 
fixture,  arranged  so  that  no  shadow  is 
cast  in  any  direction.  These  bulbs  cour 
sume  about  5,000  kw.  of  current  an  hour. 


Bronze  Chandelier  in  the  New  Missouri  Statehousc: 
The  Fixture  Weighs  6,600  Pounds  and  Bears 
150  Incandescent  Electric  Lights 

tion.  The  building  which  it  adorns  was 
erected  at  a  cost  of  over  $3,. 'il  10.000,  and 
is  one  of  the  finest  edifices  of  its  kind. 


CAn  unofficial  world's  altitude  record 
was    recently    established    by  Roland 


r<ohlfs  in  a  Curtiss  airplane.    He  rose 
34,500  ft.,  or  more  than  six  miles. 
Popular  Mtchania  features  wiU  appear  in  moving  pictures  issued  by  Paramount  Masazine,  ^  -  , 
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CONCRETE  BRIDGE  IN  OREGON 
TO  HAVE  REMARKABLE  SPAN 

A  concrete  highway  bridge  recently  de- 
signed to  cross  the  Willamette  River  in 
Oregon  is  remarkable  not  only  for  its 
graceful  lines  but  for  its  exceptionally 
long  span.  The  total  length  of  the 
bridge  will  be  about  1,000  ft.,  and  the 
span  will  be  385  ft.  clear,  with  a  rise 
of  120  ft.  Provision  is  made  for  public 
comfort  stations  below  the  ends  of  the 
main  span,  reached  by  stairways.  Fabri- 
cated structural-steel  rib  work,  incased 
in  the  big  arch,  is  calculated  to  give  it 
strength  and  rigidity,  retaining  the  per- 
manent and  artistic  qualities  of  concrete. 


BLAZING  OIL  TANKS  FEATURE 
NEW  YORK'S  GREATEST  FIRE 

At  10:15  in  the  evening  telephones 
jangled  in  a  hundred  fire  stations  through- 
out New  York  City,  as  headquarters 
transmitted  for  the  first  time  in  its  histon.' 
the  signal  which  orders  ever>*  fireman  otT 
duty  to  report  at  once.  The  great  city's 
greatest  fire  had  started  at  2:00  p.  m.  that 
day,  September  13.  when  flames  leaped 
from  a  huge  oil  tank  in  a  20-acre  refining 
plant  in  Brooklyn.  One  after  another  36 
of  the  monster  cylinders  had  blown  ot? 
their  tops.  From  each  now  surged  a  mass 
of  flame,  sometimes  a  thousand  feet  high. 
Over  the  tanks,  and  spreading  fast  over 
surrounding  tenements  and  factories,  low- 
ered a  mushroom  pall  of  greasy,  slow-roll- 
ing smoke.  From  the  creek  which  borders 
the  refinery  12  fircl)oats  pumped  streams 
of  water.  Right  in  among  the  flamc- 
boillng  tanks  labored  firemen  from 
half  a  hundred  engine  companies,  their 
faces  scorched,  their  feet  blistered  by  the 
burning  oil.  Sight-seers  by  the  tens  of 
thousands  united  with  half-crazed  tene- 
ment dwellers  to  press  against  the  fire 
lines.  Thus  burned  New  York's  greatest 
fire  all  that  night  and  the  following 
morning,  when  it  was  finally  brought  un- 
der control.  Not  for  several  days,  how- 
ever, did  the  subsiding  flames  permit  the 
inspection  which  revealed  a  property  loss 
of  $2,000,000  or  more.  A  quarter  of  the 
loss,  or  $500,(K)0,  was  in  oil  alone.  The 
casualty  report  of  200  slightly  injured 
seems  miraculously  light,  however,  to  an 
observer  who  remembers  the  apparently 
reckless  heroisin  of  the  police  and  the 
frequent  panics  that  swayed  the  great 
crowds  as  they  were  repulsed  by  the  hot 
breath  ol  the  flames. 


Google 
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This  Telephone  Lineman,  Busy  with  Pliers  and  Cable,  Thoueh  Only  a  Few  Feet  from  a  Smoking  Tank,  Was 
One  of  a  Thousand  If  en  Who  Quietly  Did  Their  Duty  While  New  York  City's  Greatest  Fire  Burned  with 
Volcanic  Fury.    On  the  Tanlc  in  the  Foreground  the  Fire  Fighters  Trained  a   Dozen  Streams  in  an  Effort 
to  Save  It.    The  Tank  in  the  Background  hat  been  Crumpled  by  the  Flames 


New  York  City  Experienced  Its  Greatett  F;rc  When  30  of  These  Great  Oil  Tanks  Exploded  and  Bclche.l 
Flame  and  Smoke  tor  Several  Daya.  Property  Loss  would  have  Been  Appalling  had  It  Not  Been  for  the 
Heroism  of  the  Fire  Fighters.  Pulling  Their  Lines  Even  Closer  to  the  Red-Hot  Tanks  Than  Shown  Here. 
They  Suffered  Scorched  Faces  and  Blistered  Feet.  As  a  Spectacle  the  Fire  has,  Perhaps,  Never  been  Surpassed 
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Combination  Clothes  Wrineer  and  Mangle:  On  the  Left  the  Device  is  Attached  to  mo  Electric  Washiaf 

Machine.    Details  of  Construction  are  Shown  on  the  Right 


GOLF  PRACTICE  IS  MADE  SAFE 

BY  BOUNCELESS  BALL  STOP 

A  polf  hall  driven,  no  matter  how  forc- 
ibly, against  a  loose  canvas  curtain,  goes 
"dead"  and  falls  harmlessly  instead  of 
slicing  away,  possibly  to  do  damage.  In 
a  new  device  for  golf  practice  and  in- 
struction, such  a  curtain,  about  40  in, 
high  and  30  in.  wide,  is  mounted  on  a 


Canvas  Backstop  for  Golf  Practice:  The  Ball  Falls 
"Dead"  on  Striking  the  Loose  Canvas,  the  Paper 
Strip   Marking  the  Accuracy  of  the  Drive 


folding  frame  that  leans  slightly  toward 
the  i)layer.  and  has  canvas  side  wings 
further  to  confine  the  ball.  A  strip  of 
paf>er,  fc<l  from  a  roll  at  the  top.  hangs 
down  the  center  of  the  curtain,  and 
serves  as  a  target,  to  be  perforated  by 
an  accurately  driven  ball.  The  contriv- 
ance can  be  used  indoors  if  desired. 


C\  wireless  station  five  times  the  strength 
of  the  I'.iffel  Tower  station,  with  a  sending 
radius  of  12.5(X)  miles,  or  halfway  around 
the  world,  is  to  be  built  at  Croix-d'Hins, 
near  Bordeaux.  France.  Its  sending  ca- 
pacity will  be  72,000  words  a  day. 


MANGLE  FOR  HOME  LAUNDRY 
ATTACHES  TO  WRINGER 

Electric  washing  machines  have  be- 
come common  household  utilities,  and  ail 
the  late  models  are  equipped  with  power- 
driven  wringers.  Hy  a  simi)le  attachment, 
a  Nebraska  inventor  now  sui^plics  means 
for  converting  the  wringer  into  an  elec- 
trically heated  mangle,  capable  of  iron- 
ing a  family  washing  in  less  than  an  hour. 
The  attachment  consists  essentially  of  a 
steel  roller  containing  a  heating  coil 
wound  on  porcelain,  a  wood  roller,  and 
a  service  i>lug.  To  assemble,  the  top  of 
the  wringer  is  removed,  and  the  upjKT 
rubber  roller  taken  out.  The  wood  hear- 
ings are  then  reversed,  and  the  wood  and 
steel  rollers  inserted  in  order.  The  iron- 
ing roller  stays  hot  long  after  the  plu^ 
is  withdrawn,  and  is  claimed  to  require 
very  little  current. 


PATH  OVER  WHITE  MOUNTAINS 

BUILT  BY  FOREST  SERVICE 

Traversing  some  of  the  most  beautiful 
country  in  the  White  Mountain  National 
Forest,  a  40-mile  foot  trail  is  being^  con- 
structed by  the  Forest  Service,  and  will  be 
ready  early  next  year.  The  new  path  will 
be  the  first  extending  from  north  to  south 
through  the  government  reservation. 
At  frequent  intervals  along  the  route  will 
be  erected  shelters  for  the  use  of  travel- 
ers. A  trip  over  the  trail  will  require 
about  a  week.  Several  names  have  been 
suggeste<l  as  suitable  for  the  road,  but 
as  yet  none  has  been  selected.  Two  pub- 
lic camping  grounds  will  be  opened  in  the 
forest  when  the  trail  is  comjjleted.  Spring 
water  will  be  piped  to  these,  and  ston-? 
fireplaces  built  on  them  for  the  conven- 
ience of  travelers,  who  will  be  allowed  to 
use  the  sites  without  charge. 
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MINIATURE  AIR-COOLED  CAR 
IS  NEW  ENGLISH  MODEL 

That  the  two-cylinder  opposed  engine 
for  automobile  propulsion  will  not  stay 
in  retirement  is  evidenced  by  the  power 

plant  of  a  miniature  two-  

passenger  car  about  to 
be  placed  on  the  market 
in  England.  The  engine 
is  air-cooled,  and  the 
g^asoline  tank  occupies 
the  usual  place  of  the 
radiator  water  tank,  us- 
ing the  same  filler  open- 
ing. The  car  is  narrow- 
gauge,  tracking  only  45 
in.,  though  its  wheel  base 
is  96  in.  The  wheels  arc 
28  by  ZVo  in.  The  car, 
fully  equipped,  weighs 
but  600  lb.,  of  which  the 
engine  accounts  for  72  lb. 


Because  of  this  extremely  light  weight, 
a  speed  of  60  miles  an  hour  can  l>e  at- 
tained with  the  12  hp.  available.  Except 
in  point  of  size,  the  little  vehicle's  ap- 
pointments are  practically  standard.  It 
has  four  speeds  forward,  and  reverse. 


Hieh-Spred.  Light-W«tght  Miniature  Car  Recently  Designed  in  England, 
with  a  12-H  orscpower.  Two-Cylinder  Opposed  Engine:  The  Wheel  Base 
Ib  96  Inches,  the  Tread  46  Inches,  the  Weight  600  Pounds,  and  it  is 

Air-Cooled 


AIRPLANE  HANGAR  INFLATED  LIKE  A  FOOTBALL 


The  development  of  a 
portable  airplane  hanga 
field  service  is  one 
of  the  necessities  re- 
vealed to  every  air 
service  by  the  late 
war.  The  need  was 
glaringly  apparent 
during  the  last  great 
advances.  The  flimsy 
canvas  structures 
then    employed  fell 


=^  Though   Constructed   of  Thin 
I    Balloon  Fabric,  the  Inflatable 
Airplane   Hangar  is  Made  So 


Rigid  by  the  Injected  Air  That 
the  Roof  will  Support  a  Man' 


retorc  centering  on  a 
b  ]  e  hangar  of  French 
conception  and  re- 
markable originality 
of  design.  Tent 
poles  and  guy  wires 
are  conspicuous  by 
their  absence.  Wa- 
terproof, airtight 
fabric  is  the  only 
material  used.  To 
erect  the  hangar  it  is 


This  Interested  Crowd  Witnessed  the 
First  Public  Demonstration  of  the 
Inflatable  Hangar.  The  Strange  Struc- 
tore  is  Manufactured  by  a  French 
Aircraft  Firm 


Motor-Driven  Air  Blowers  Quickly  Fill 
Double  Walls  of  the  Balloon  Fabric.  In 
the  Center  is  Shown  Diagrammatically 
the  Doublc-Wallcd  Construction  of  the 
Novel  Hangar 


flat  before  a  strong  wind,  and  during  a  tumbUd  out  of  an  auto  truck,  spread  flat 
rainstorm  usually  held  in  pools  the  wa-  on  the  ground,  and  connected  by  a  hose 
ter  not  spilled  on  the  planes  within.    In-     to  a  motor-driven  air  pump.    As  the  air 


Bofiuiar  Mtchamiaftahtrts  will  apptar  in  moving  pictuns  issntd  by  Pttramount  Magatm$, 
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IS  forced  between  the  double  walls  of 
kalloon  fabric  the  hangar  grows,  becomes 
rigid,  and  soon  is  seen  as  a  dozen  tubu- 
lar arches  placed  side  by  side. 

AIRPLANE  SHOCK  RECORDER 

PROMISES  NEW  INSTRUMENT 

An  instrument  which  will  indicate  to 
the  airplane  pilot  the  stresses  exerted  at 


•r  counTiir  or  tnt  journw.  or  tmc  riULHKLiii  institute 

From  This  Rudimentary  Airplane  Shock  Recorder 
basbeen  Developed  an  Experimental  Instrument  Which 
Informs  the  Pilot  of  the  Comparative  Stresses  through- 
out His  Machine 


every  moment  on  every  part  of  his  air- 
plane  is   the  logical  development    of  a 
simple  shock  recorder  now  used  by  the 
U.  S.  Xavy.   The  recorder  at  present  con- 
sists of  a  number  of  vertical  styluses  held 
against  gravity  by  coil  springs  of  graded 
strength.    Beneath  the  stylus  points  re- 
volves  a    recording   drum   at  constant 
speed.    When  an  experimental  flight  is 
made,  this  apparatus  is  carried   in  the 
fuselage,  where  it  records  every  shock 
encountered   in   flying  and  landing  the 
plane;  that  is,  a  numl>er  of  styluses  de- 
scend and  make  their  marks  at  every 
l)ump  or  shock,  the  intensity  of  the  force 
overcoming  in  succession  stronger  and 
stronger  springs.    The  proposed  instru- 
ment, however,  will  be  more  complex. 
Individual  recorders  will  act  as  electric 
contact  makers  in  body,  wings,  and  under- 
carriage.   From  each  recorder  wires  will 
lead  to  the  pilot's  instrument  l)oard,  where 
tiny  electric  bulbs  will  give  him  instant 
warning  of  dangerous  stress  and  possible 
breakage.    A  tentative  instrument  of  this 
kind  lias  actually  been  used  in  the  ex- 
periments of  the  navy  experts. 


PHOTOGRAPHER  SNAPS  DIVERS  IN  THRILLING  FEATS 


The  dictionary  informs  one  that  "to 
dive"  he  simjily  "plunges  into  water  head 
foremost."  It's  easy  to  imagine  how  old 
Noah  Webster,  having  thus  settled  the 
thing  in  his  mind,  then  might  have  jour- 
ncyctl  to  the  stashorc — and 
fallen  into  the  water  with  a  re- 


sounding smack.  In  that  way  he  would 
have  learned  to  define  diving  as  an  art. 
For  it  requires  practice,  and  like  any  art 
rewards  its  devotees  with  its  own  pecu- 
liar thrills. 

The     fascination     of     swift  passage 
through  the  air.  the  exhilaration  of  the 
water's   cool    embrace,  the 
very  spirit  of  the  sport  have 
been  caught   by  the  photo- 
raphs  on  this  and  the  op- 
posite page.     The  tunili- 
ling  leap  from  the  old 
pier  arrests  the   eye  .is 
does  the  girls'  unustial 
double  dive.  Equally 
plucky    arc  the 
^  maimed  veterans 

in  the  hospii«l 


By  Carefully  Counting  Feet, One  Finds  That  Four  Swimmers  Posed  for  This  Unusual  Photofraph.  Three  an 
Diving  Straight  for  the  Water,  Many  Feet  Below.  The  Fourth  is  Adding  the  Dangerous  Thrill  of  a  Someruutt 


The  Girls  are  Here  Showing  the  Boys  a  "Codperative"  Dive  That  Never  Fails  to  Attract  Attention.  Each 
|*>than  Arm  about  the  Other,  They  have  lumped  from  the  Platform  to  the  Water,  a  Dozen  Feet  Below.  The 
Stunt  Requires  More  Daring  Than  Skill,  So  may  Easily  be  Made  the  Basis  of  Friendly  Competition  by 

Ifembers  of  a  Swimming  Party 
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The  Almost  Unbelievable  Disintegration  of  the  First  Wooden  Coach  is  Seen  by  a  Glance  at  the  Rubbisb' 
Hidden  Locomotive  on  the  Left.  The  Fate  of  the  Scccrd  Ctach  w.  s  Different.  Striking  the  Overiumed 
Locomotive  Less  Squarely  Than  the  First  Coach.  It  Lost  One  En. ire  Side.  Passengers  and  Seats  were 
Scattered  over  the  Kight  of  Way.    In  the  Photograph  at  the  Right  the  Second  Coach  has  been  Restored  to 

the  Rjils 


RAILROAD  WRECK  SMASHES  OLD 
COACHES  TO  KINDLING  WOOD  , 

A  train  of  heavy  steel  passenger 
coaches  would  have  come  olT  with  a  few 
scr.itches  and  broken  panes.  Being  of 
wood,  however,  the  cars  in  a  recent  rail- 
road wreck  collajjsed  with  a  complete- 
ness almost  uniirecedenled.  As  the  en- 
gine left  the  rails  and  plowed  into  the 
right  of  way,  it  was  followed  hy  the  two 
nearest  coaches.  The  first  of  these, 
backed  by  the  terrific  momentum  of  the 
entire  train,  crashed  upon  the  engine  and 
crumpled  like  an  eggshell.  Wreckers 
likened  it  later  to  casual  rubbish  at  a 
city  dump.  The  next  coach  ripped  itself 
open  from  end  to  end  upon  the  recum- 
bent engine,  spilling  out  seats  and  pas- 
sengers in  wibl  confusion.  Several  per- 
sons were  hurt,  some  mortally. 


ILLNESS  CAUSED  BY  GASES 

FROM  FACTORY  CHIMNEY 

(^'lascs  resulting  from  combustion,  par- 
ticularly carbon  monoxide,  arc  respon- 
sil)le  for  many  cases  of  illness  among  in- 
side workers,  according  to  medical  au- 
thorities interested  in  the  prevention  of 
occu])ational  diseases.  In  one  case  on 
record.  73  out  of  12.^^  persons  emnloyeil 
on  the  three  upper  floors  of  a  12-sion' 
factory  building  were  affected  simul- 
taneously by  ciiimney  gases  which  en- 
tered through  a  trapdoor  on  the  roof, 
and  reached  the  workrooms  through  a 
hallway  at  the  end  of  the  structure  ami 
the  corridors  on  the  different  floors.  The 
workers  complained  of  dizziness,  head- 
ache, and  general  weakness.  Most  of 
them  recovered  within  a  few  hours. 


EXTERNAL  BRACES  EMPLOYED 
TO  STRENGTHEN  SHED 

In  order  to  dispense  with  obstructive 
cross  timbers  and  vertical  supi)orts  inside 
a  large  farm-implement  shed,  erected  re- 
cently on  a  middle-western  farm,  a  novel 
method  of  strengthening  the  building  was 
employed.  Inclined  braces  were  placed  at 
intervals  along  the  sides  of  the  structure, 
extending  from  the  eaves  to  the  ground. 
Over  these  were  nailed  clapboards,  form- 


Clapboard-Covered  External  Braces,  When  Used  to 
Strengthen  a  Farm-Implement  Shed,  do  Not 
Mar  the  Appearance  of  the  Building 


ing  boxes  which  effectively  concealed  the 
rnsightly  i)rn))-;.  The  unusual  braces 
Tender  the  building  capable  of  standing 
through  any  ordinary  windstorm. 


COne  and  one-half  million  brass  car- 
tridge cases  of  various  sizes  have  been 
placed  on  sale  by  the  War  Department  at 
20  ptt  cent  above  the  current  value  of 
the  metal  contained  in  them.  Included 
are  a  number  of  artillery  cases,  suitable 
for  making  lamp  bases,  or  other  articles. 
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RECOMMEND  OIL  TREATMENT 
FOR  LEATHER  ARTICLES 


AUtOMATIC  DOUGHNUT  CUTTER 
BUILT  FOR  USE  AT  FAIRS 


Applying  oil  or  grease  to  shoes  and  The  hand-forged  doughnut  will  con- 
other  leather  articles  will  greatly  prolong     tinue  to  have  its  devotees,  but  for  large 

their  term  of  usefulness,     

according  to  government 
experts.    Castor    oil  is 
recommended   for  dress 
shoes.    This  'shmfW  be 
used  sparingly,  and  thor- 
oughly rubbed  into  the 
leather.    If  it  is  applied 
at  night,  the  shoes  can 
be  polished  the  following 
morning.    Tan  shoes  be- 
come slightly  darker  after 
this  treatment.    When  it 
is  not  desired  to  polish 
shoes,  neat's-foot  oil,  fish 
oil,  antl  tallow,  vaseline, 
or  petrolatum  are  suita- 
ble.   These  should  be 
warmed  before  their  application,  thotigh 
the    temperature    should    not    be  high 
enough    to    be    uncomforta!)le    to  tlic 
hand.    Before  shoes  are  oiled  or  greased 
lh«y  should  be  carefully  cleaned,  in  all 
cases.     Harness  should  be  washed  fre- 
quently in  tepid  water  with  a  ncutr.il 
»>ap,  and  oiled  before  it  has  dried.  I'..x- 
crss  oil  ishould  be  removed  with  a  cloth. 
This  keejis  the  loathcr  pli.il'Ic. 


DENTAL  X-RAY  MACHINE  HAS 
SPECIAL  TUBE  IN  CABINET 

Making  dental   X-ray  photographs  is 
becoming  almost  as  simple  as  operating 
a  camera.    A  recently  de- 
""Wm    1     vcloped    machine    has  its 
-K-  J-      tube,  transformer  and  all, 
inclosed   in   a  cylindrical 
cabinet,    only    20    in.  in 
diameter  and  less  than  five 
feet  high.  The  patient  sits 
in  an  ordinary  chair  and 
rests   his   head  against 
the  adjustable,  funncUikc 
shield    of    the  cx]Hisure 
window,  the  operator  mak- 
ing the  expc>sure  by  i)re"=s- 
ing  a  foot  lever.  The  tul)e 
is  of  special  construction, 
using  a  very  small  current 
and  remaining  cool  even 
after  repeated  use.    It  is 
almost  wholly  inclosed  in 
a  thick  lead  sheath  to 
prevent  any  possibility 
of  hums.   No  special  training  is  necessary 
to  operate  the  device. 


The  D3U-»hnut  CiiMcr 
is  Attached  to  a  Post 
or    WaU    by  This 
Long,  Hinged  Arm, 
Which   Holds  It 
over   the  Cooker 


Ai  the  Operator  Turns  the  Crank  of  the  Doughnut 
Cutter  a  Horizontal  Knife  Blade  Speeds  Back  and 
Forth  beneath  the  Dough  Reservoir.  For  Every  Trip 
of  the  Blade  a  Raw  Doughnut  Drops  into  the  Cook< 
ing  Grease  in  the  Pan  Below 

output  at  carnivals  and  fairs  a  new  auto- 
matic cutter  has  undoubted  advantages. 
The  machine  is  set  up  in  a  booth  or  show 
window  with  a  stove  and  large  i)an  of 
cooking  grease  underneath.  The  hopper 
is  then  filled  with  dough,  the  crank  is 
turned,  and  the  dough  is  forced  itito  a 
vertical  reservoir  formed  of  an  outer  and 
inner  cylinder.  Issuing  from  this  reservoir 
as  a  continuous  "pipe"  of  dough,  it  is 
sliced  by  a  reciprocating  horizontal  knife 
into  individual  douphnuts.  These  fall 
into  the  hot  grease,  whence  they  are  lifted 
when  brown,  sprinkled  with  sugar,  and 
sold  to  the  ultimate  consumer. 


CTwo  automatic-telephone  exchanges 
about  to  be  installed  in  Copenhagen,  Den- 
mark, will  be  fitted  with  American  equip- 
ment, purchased  from  a  manufacturer 
here.  The  exchanges  are  to  have  a  1(),0()0- 
subscriber  capacity  and  will  cost  over 
one  million  dollars. 


Popular  Mtchanics  features  will  afifiear  in  moving  pictures  issued  by  Paramount  Afagaxint. 
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POST-WAR  SALVAGE  PROBLEM  DEVELOPS 

NEW  DEVICES 

By  HAROLD  W.  NORFOLK 

CCATTERED  over  the  bottom  of  the  operation  requires  much  time  and  labor. 
*^  ocean  is  a  vast  fortune  in  ships  and      Ingenious   machines  for  digging  under 

J   the  wrecks  and  carrying 

I  cables  through  the  tun- 

nels thus  formed  have 
been  developed,  and  are 
expected  to  expedite  sal- 
vaging to  a  great  extent. 
One  device  of  this  type 
resembles  the  armored 
tanks  that  played 
such  an  important  part 
on  the  battle  fields  of 
Europe.  Endless  treads 
on  either  side  of  the  bur- 
rower  carry  it  forward  in 
a  path  sluiced  by  a  pow- 
erful stream  of  water. 
Power  is  obtained  from 
a  small  hydraulic  turbine, 
contained  within  the  con- 
trivance, and  sup]>lied 
with  water  under  high 
pressure  by  pumps  car- 
ried on  a  lighter  which  is 
anchored  over  the  wreck. 
A  diver  guides  the  ma- 
chine, which  is  declared 
to  be  capable  of  tunneling  under  a  hull 
in  a  surprisingly  short  time.  .-Xnothcr 


In  the  Diagram  at  the  Left  the  Rotary  Rake  is  Shown  Undermining;  the 
Prow  oi  a  Sunken  Ship.    The  Method  Employed  in  Raising 
the  Vessel  is  Illustrated  on  the  Right 


cargoes,  sent  down  by  mines,  submarines, 
and  other  instruments  of  naval  warfare 
during  more  than  four  years  of  interna- 
tional strife.  Now  that  ho>tilities  have 
come  to  an  end,  serious  attention  is  being 
given  to  the  problem  of  raising  these 
submerged  wrecks,  salvaging  their  some- 
times valuable  contents,  where  the  dam- 
age by  water  has  not  been  too  great,  and 
putting  the  vessels  back  into  commission. 
Contrarj-  to  popular  belief,  many  of  the 
sunken  craft  can  be  brought  to  the  sur- 
face and  restored  to  serviceable  condition 
with  the  expenditure  of  only  a  small 
amount  of  time  and  money.  Myriad  in- 
ventions have  been  offered  to  assist  in 
floating  the  lost  fleets.  .Some  are  absurd, 
but  among  the  collection  are  numerous 
devices  of  practical  value.  Many  of  the 
latter,  no  <loul)t.  will  be  adopted  by  the 
salvaging  companies  which  arc  planning 
to-  retrieve  the  now  worthless  tonnage. 

One  accepted  method  of  reclaiming 
simken  shi|)s  is  by  means  of  pontoons. 
1'hcse  are  attached  to  cables  or  chains 
passed  under  the  hull,  which  is  ptdlcd 
from  its  resting  place  by  the  buoyancy 
of  the  floats,  and  eventually  brought  to 
the  surface.  The  chief  difficulty  encoun- 
tered in  this  work  is  in  placing  the  cables. 
In  cases  where  the  vessel  has  settled  a 
considerable  distance  into  the  sand,  the 

C58 


Modeled   Like   a   Fighting   Tank.   This  Burrowing 

Machine.  Guided  by  a  Diver,  Crawls  underneath  a  Hull. 
Dragging  a  Cable  through  the  Resultant  Tunnel 
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Inflatable  Pontoons  Supporting  a  Vessel:  These  Balloonlike  Floats  Consist  of  an  Inner  Case  of  Rubber 
Covered  with  Canvas  and  Rope  Netting.    Attached  as  Shown  in  the  Picture  and  Filled 
with  Air,  They  Quickly  Bring  a  Submerged  Wreck  to  the  Surface 


somewhat  similar  device  comprises  two 
revolving  screws,  actuated  by  a  hydraulic 
turbine.  It  is  designed  for  use  on  soft 
bottoms. 

Different  in  principle  is  a  third  ap- 
paratus, the  most 
important  part  of 
which  is  a  large  ro- 
tary rake  for  dig- 
ging under  the  prow 
or  stern  of  a  sunken 
vessel  so  that  pon- 
toon cables  can  be 
slipped  under  the 
hull  from  one  or 
both  ends.  The 
rake  is  fastened 
near  the  end  of  a 
pointed  steel  pile, 
which  is  used  to 
moor  a  lighter  over 
the  scene  of  opera- 
t  i  o  n  s  ,  and  is  re- 
volved first  in  one 
direction  and  then 
the  other  ])y  a 
cable,  which  runs 
in  a  groove  around 
the  edge  of  a  cir- 
cular base  that 
holds  the  sharpened 
teeth.    The  ends  of 

the  cable  are  attached  to  two  tugs,  which 
steam  alternately  toward  and  from  the 


Preparing  to  Resurrect  a  Submerged  Ship:  Deflated 
Pontoons  are  Lowered  from  the  Lighter  and 


wreck.  A  suction  pump  removes  material 
loosened  by  tlie  rake.  This  curious  ap- 
paratus is  ilirectcd  from  a  submarine  cage, 
large  enough  to  hold  a  man,  which  is 
suspended  in  a  convenient  ])osition.  A 

powerful  search- 
light  on  the  cage 
illuminates  the  rake 
and  its  surround- 
ings. 

Inflatable  pon- 
toons arc  another 
recent  contribution 
to  salvaging  equip- 
ment. These  are 
shaped  somewhat 
like  balloons,  and 
include  iimer  cases 
of  rubber  covered 
with  heavy  canvas, 
and  further  protect- 
ed by  a  rope  net. 
When  dellatcd.  the 
bags  can  be  sub- 
merged and  las- 
tcned  to  the  ends 
of  lifting  cables. 
Filled  with  air,  their 
buoyancy  brings 
the  wreck  to  the 
surface.  Kach  pon- 
toon is  fitted  with 
admitting  air,  and 


Fastened  to  the  Lifting  Cables  by  a  Oiver 

two  valves,  one  for 
the  other  for  releasing  it 
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WINDMILL  ON  VERTICAL  AXLE 
REQUIRES  NO  TOWER 

A  towerless  windmill,  which  is  prac- 
tically supported  in  the  air  by  its  own 
vertical  shaft,  is  the  inven- 
tion  of  a   Kansas  farmer, 
who  uses  it  for  punipint;. 
\  jjrinditip:.  an<l  to  fjcn- 
erate    electric  cur- 
rent.  The  wind- 


mill  itself  is 
.  vertical. 


Towerless  Windmill:    Extended,    the    Sections  are 
Rotated  by  Air  Currents  on  a  Vertical  Shaft. 
The  Intert  Shows  Them  Closed 

consistinpf  of  four  sections  of  a  metal 
cylinder  mounted  directly  on  the  shaft, 
which  runs  in  an  open  framework  held 
upright  by  guy  wires.    When  the  vanes 


are  closed  and  form  a  complete  cylinder 
the  mill  is  stationary,  but  when  turned 
by  a  lever  so  the  edges  project  and  catch 
the  wind,  the  shaft  is  rotated  and  trans- 
mits its  power  by  pulley  and  belt.  To 
keej)  the  spec<l  constant,  an  automatic 
governor  operates  on  the  inner  ed^es  of 
the  vanes. 


NOVEL  RACE-TRACK  PROJECT 
FOR  KANSAS  CITY 

A  novel  race-track  construction  plan 
has  been  approved  by  a  horsemen's  club 
of  Kansas  City,  Mo.,  and  work  on  the 
project  will  begin  in  the  near  future.  Two 
elliptical  dirt  courses  will  be  built,  one 
within  the  other,  the  larger  one  mile  in 
circumference,  and  the  smaller  half  that 
distance  around.  The  former  will  be  91)  ft. 
wide,  and  the  latter  60  ft.  Motor  cars 
will  be  parked  within  and  on  the  shorter 
track  when  the  one-mile  course  is-  in  use. 

Imj)rovement  of  the  ground  surround- 
ing the  tracks  will  be  accomplished  by 
the  erection  of  a  large  hotel,  intended  for 
the  use  of  visiting  turfmen;  a  modern 
clubhouse  and  a  grand  stand,  the  latter 
400  ft.  long  and  capable  of  seating  thou- 
sands of  spectators.  Eight  stables,  each 
providing  quarters  for  20  horses,  will  be 
built,  besides  four  sheds  for  automobile?. 
A  cinder  path  from  the  stables  to  the 
tracks  will  make  it  possible  for  trainers 
to  exercise  their  animals  when  the  tracks 
are  in  a  muddy  condition.  It  is  esti- 
mated that  more  than  $160,000  will 
be  required  to  carry  out  the  plan. 
Two  entrances  will  be  provided,  one 
for  pedestrians  and  the  other  for  ve- 
hicles. There  is  now  no  race  track  within 
convenient  distance  of  the  city.  Meets 
have  been  held  in  a  playground. 


AUTO    ?MeDS  AND  OAHAGE 


OCilVC  GATr 


MAIN  CNTHANCE 


Ticl-et  Offices  will  Flank  the  Main  Entrance. 
Shewn  Above,  and  between  Them  will  be 
Displayed  the   Name  of  the  Horscrcen's 
Club  Which  is  Building  the  Tracks 


Kansas  City  Race  Tracks:  In  the  Plot  at  the  Left  can  be  S«en  the  Arrangement  of  the  Grounds.    The  Stable*, 
One  of  Which  is  Pictured  on  the  Right,  will  House  SO  Horses  Each 
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MARATHON  CANOEIST  MAKES  DARING  TRIP 

By  L.  W.  PEDROSE 


VyilAT  is  said 
^  ^  to  be  the  first 
trip  over  the  route 
ever  made  by  a  white 
man  in  a  canoe  and 
;iIone,  was  accomplished 
by  a  former  oft'icer  in  the 
A.  K.  I'"„  recently  discharged 
from  the  service,  when  he  rowed  his  frail 
boat  from  Seattle  to  Skagway.  1.600  miles, 
ill  80  days,  including  28  days  spent  on  side 
trips  and  in  camp  along  the  route.  He  car- 
ried with  him  only  his  campitjg  outfit,  a 
g^un,  and  a  typewriter.  His  adventures  in- 
cluded hobnobbing  with  fishtrap  pirates; 
cami»ing  with  Alaska  Indians,  who  be- 
lieved his  use  of  the  typewriter  was  black 
mapic  and  bad  medicine;  a  close  escape 
from  death  at  Stickine  Glacier,  and  deten- 
tion once  on  a  charge  of  murder.  He  lost 
five  pounds  in  weight  on  the  voyage,  but 
the  only  sickness  he  sutTered  was  a  cold, 
which  he  believes  he  contracted  while 
sleeping  between  sheets  in  his  stateroom 
on  a  steamer  while  homeward  bound. 

The  trip  was  continually  stormy,  and 
the  hardy  canoeist  was  wet  through  to 
the  skin  most  of  the  time.  His  break- 
fast, as  a  rule,  consisted  of  two  pancakes, 
two  slices  of  bacon,  and  thirteen  prunes. 
He  laid  the  prunes  along  the  deck  of  the 
boat  and  munched  them  as  he  rowed.  For 
other  meals,  he  varied  the  diet  with  fish 
that  he  caught,  and  small  portions  of 
meat  and  vegetables  from  a  precious 
little  stock  of  canned  goods. 

W'hilc  visiting  the  Indian  town  of  China 
Hat,  near  Bella  Bella,  the  wayfarer  was 
entertained  by  the  Indians  and  treated 
with  the  utmost  courtesy.  Two  weeks  later 
he  arrived  at  Lowe  Inlet  and  learned  how 
close  a  call  he  had  had  with  death.  The 
night  he  had  stopped  at  China  Hat.  an 
Indian  woman  and  her  daughter  had  been 
found  dead,  and  he  was  suspected  of  kill- 
ing them  with  the  black  magic  of  his 
typewriter  to  obtain  $500  which  they  were 
believed  to  possess.    The  Indians,  al- 


ap- 

friend- 


t  ti  O  U  J, 

])arenlly 

ly,  were  prepar- 
ing to  make  away  with 
him  when  he  depart  e  d. 
Only  the  fact  that  he  was 
a  white  man  preyented  them 
from  following  him  and  seeking  venge- 
ance.  At  Lowe  Inlet  he  was  closely  ques- 
tioned by  the  magistrate  and  would  have 
been  put  in  jail  had  not  a  cannery  tender 
arrived  with  the  intelligence  that  the  In- 
dian woman  and  her  daughter  had  been 
drowned. 

At  Juneau,  the  canoeist  met  Governor 
Thomas  Kiggs,  who  had  heard  of  his  trip 
and  came  down  to  the  docks  to  meet 
him. 

At  Wrangcl,  the  voyageur  purchased  a 
tiny  white  Malemute  pup,  which  accom- 
panied him  the  remaining  400  miles  of 
the  trip.  The  dog  was  with  him  when  he 
made  a  landing  on  the  Stickine  River, 
climbed  Muir  Glacier  and  lost  his  way. 
Caught  in  a  pocket  between  two  80-ft. 
walls  of  ice,  he  remembered  reading  of 
travelers  who  had  cut  steps  in  the  face 
of  the  ice  and  climbed  out.  He  whittled 
with  his  knife  till  his  hands  became  numb, 
but  found  that  hewing  ice  with  a  knife 
was  only  fiction.  He 
to  wriggle  his  way  to 
a  hole  in  the  glacier. 

The  marathon  canoeist  plans  next  to 
visit  the  interior  of  Japan.  Then  will 
come  South  America,  where  he  plans  to 
ascend  the  Amazon  River,  from  its  mouth 
to  one  of  its  tributaries  in  the  Andes. 
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TRANSFER    RAILROAD  TRACK 
WITH  LOCOMOTIVE  CRANE 

Considerable  time  and  labor  were  saved 
on  an  Ohio  railroad  recently  by  utilizing 


Locomotive  Crane  Transferring  a  Railroad  Track:  Sections  Su£h  as  That 
Shown  in  the  Picture  were  Lifted  from  an  Old  Roadbed  and 
Placed  in  a  New  Location  by  the  Powerful  Machine 

a  locomotive  crane  for  transferring  a 
short  stretch  of  track  from  one  location 
to  another.  The  track  was  divided  by 
uncoupling  the  rails,  and  each  section 
thus  formed  was  lifted  by  the  machine 
and  transported,  with  the  tics  attached 
to  the  rails,  to  the  new  roadbed,  where 
it  was  lowered  into  place  and  quickly 
made  ready  for  service.  Ordinarily  such 
work  is  done  by  removing  the  rails  from 
the  ties  and  moving  the  two  separately. 


STEAMSHIP  PROPELLER  SHAFTS 
TURN  ON  WOODEN  BEARINGS 

While  insj)ecting  the  head  of  a  golf  club 
or  fitting  a  caster  to  the  dining-room 
table,  few  landsmen  real- 
ize that  they  are  hand- 
ling wootl  from  the  West 
1  II  <1  i  a  n  guaiacum,  or 
lignum-vitae  tree.  Fewer 
realize  that  this  same 
wood  has  been  used 
to  make  propeller-shaft 
bearings  for  every  battle- 
ship and  ocean  liner  on 
the  high  seas.  1"  h  i  s 
wood,  alone  of  the  thou- 
sands upon  the  earth, 
will  survive  the  grind- 
ing rotation  of  the 
great  shafts.  The  reason 
is  found  on  examining  a 
lignum-vit.*e  log.  The  sap 
cells  are  seen  to  be  full 
of  heavy,  solidified  resin. 
Successive  layers  of  fiber 
are  arranged  obliquely 
to  each  other,  making  it 
impossible  to  split  the 
log.  Fibers  cross  and  recross  until  the  log 
is  bound  into  one  close-knit  mass. 


SHELF  FOR  FILING  CABINET 
HANGS  ON  DRAWER  HANDLE 

A  new  convenience  for  the  filing  clerk 
has  made  its  appearance  on  the  market. 

The  device  is  an 
t)ak  shelf.  12  in. 
s(|uare,  e(|uippcd 
with  two  metal 
hooks  which  per- 
mit its  attach- 
ment to  the  han- 
dle of  a  filing- 
cabinet  drawer. 
Papers  can  be 
laid  on  the  shelf, 
leaving  the  hands 
of  the  clerk  free  to  insert  the  documents 
in  their  proper  places.  To  prevent  dam- 
age to  the  cabinet,  the  hook  ends  are 
rounded. 


DEAD  FISH  BELIEVED  KILLED 

BY  MYSTERIOUS  MOSS 

Western  fishermen  would  like  to  know 
what  mysterious  agency  is  responsible 
for  the  death  of  the  fish  in  Klamath  Lake, 
which  lies  in  southern  Oregon  at  the  foot 
of  the  Cascade  Mountains.  Thousands  of 
beautiful  trout  have  recently  floated 
to  the  surface,  dead,  yet  showing  not  a 
sign  of  violence  or  disease.  Many  sports- 
men, thinking  of  Crater  Lake,  only  30 
miles  to  the  north,  declare  that  a  volcanic 
disturbance  is  to  blame.  Hut  a  few  others 
support  a  different  theory.  They  point 
to  the  water  of  the  lake,  once  clear  as 
crystal,  now  muddied  everywhere  liv 
particles  of  l)rown  moss.  They  believe 
that  some  subterranean  inlet  has  vomited 
great  masses  of  the  moss  into  the  lake, 
enveloping  and  smothering  the  fish. 


C  Paris  finds  that  the  military  motor 
trucks  which  rumbled  endlessly  through 
her  streets  during  the  days  of  war  have 
left  other  marks  than  torn  and  rutted 
pavements.  Monuments,  old  houses,  and 
many  palaces  have  been  injured  by  the 
jarring  vibrations  of  the  unusual  traffic. 
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GERMANY  ADDS  AIR  LINER  TO  COMMERCIAL  FLEET 


One  of  the  Crew  Stands  at 
the  "Bodensee's"  Elevator 
Controls,  Located  with  the 
Other  Navieating  Apoara- 
tus  in  the  Forward  Part  of 
the  PassenKer  Cabin.  It  Is 
with  the  "Bodensee"  and 
Similar  Airship^  That  Ger- 
many Plans  to  Establish  Air 
Routes  to  Athens,  Lisbon,  and 
Eventually  to  New  York  City. 
This  Last  Service  may  be 
Inaugurated  within  a  Year 


Officers  of  the  "Bodensee"  are  Shown  in 
the  Chart  Room  during  the  Maiden  Voy- 
age to  Berlin.    Officers  and  Crew  Have 
Their  Qu.irters  in  'the  Intern.il  Keel 


JO 


The  Commerci.il  Air  Liner 
"Bodensee"  is  Here  Shown 
inltn  H.ingarat  Friedrichs- 
hafen.  Though  Only  326 
Feet  Lonjt.  the  "Hoilcnsee" 
Makes  More  than  60  Miles  an 
Hour  and  Is  the  Last  Word 
in  Airship  Construction.  In 
Contrast  to  the  Monstrr 
Naval  Zeppelins  of  1918, 
Driven  bv  Six  Power  Gon. 
dolas,  the  "Bc'enscc" 
Carries  Only  Two 
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SOLDIER  RECEIVES  LETTER 

EIGHT  MONTHS  ON  WAY 

Stamped  and  scribbled  on  a  battered 
envelope  owned  by  a  veteran  of  the  preat 
uar  is  a  veritable  Odyssey  of  wandering 


enn  tt/f 


/ 


On  His  Return  from  Overseas  a  Veteran  of  the  Great 
War  Receiveil  This  Letter.    For  Eight  Months  It  had 
Followed  Him  to  Hospitals  and  Casual  Camps.  Arriv- 
ing at  Every  Station  to  Find  Him  Gone 

and  adventure.  The  letter  was  written  by 
a  friend  in  the  United  States  and  was 
intended  to  reach  the  soldier  in  France, 
but  arrived  "just  too  late."  It  missed 
him  again  and  again  at  hospitals  and 
casual  camps.  Opened  once  by  mistake, 
it  was  given  a  wound  stripe;  another 
humorous  mail  clerk  awarded  it  a  stripe 
for  six  months'  service  overseas.  Eight 
months  after  mailing,  the  letter  reached 
the  addressee,  now  back  home. 

CTo  the  war  trophies  now  exhibited  by 
the  Smithsonian  Institution  at  Washing- 
ton. D.  C,  will  soon  be  added  the  field 
kitchen  which  followed  the  former  Ger- 
man kaiser  on  his  trips  behind  the  bat- 
tle lines.  It  is  noteworthy  that  the 
kitchen  shows  no  sign  of  damage. 


FISH  LIVE  LONG  AS  CAPTIVES, 

AQUARIUM  RECORDS  SHOW 

That  captive  fish,  properly  fed  and  cared 
for,  may  live  a  good  many  years  in  ap- 
parent contentment,  is  indicated  by  the 
records  of  the  New  York  Aquarium.  A 
jiair  of  gar  pike  win  the  longevity  contest 
with  more  than  20  years  apiece,  closely 
pursued  by  a  channel  bass  with  19  years. 
A  bowfin.  better  known  as  a  fresh-water 
dogfish,  was  a  tenant  for  18  years.  Ex- 
tremely active  and  wide-ranging  fish,  like 
mackerel  and  herring,  on  the  other  hand, 
cont\ot  be  kept  alive  verj*  long.  Many  fish 
\lie  from  ap])arcntly  insignificant  injuries 
inflicted  in  their  capture. 


CONCRETE  ELEVATOR  EXPLODES 

AND  WRECKS  STEAMER 

Despite  its  reinforced-concrete  con- 
struction, a  huge  grain  elevator  at  Port 
Colbomc,  Ontario,  exploded  a  short  time 
ago,  wrecking  its  workhouse,  killing  eight 
persons,  and  injuring  many  more.  Grain 
dust  is  assumed  to  have  caused  the  ex- 
plosion, which  threw  a  column  of  dust 
and  smoke  a  thousand  feet  into  the  air. 
The  roof  was  blown  some  2U()  ft.  high, 
and  portions  of  it  were  later  found  a 
mile  away.  A  peculiar  feature  of  the  ac- 
cident was  the  wrecking  of  the  barge 
■Quebec,"  moored  at  the  elevator,  by  a 
descending  mass  of  debris.  The  steamer 
was  saved  by  towing  it  onto  the  beach 
before  it  could  sink.  •  The  big  concrete 
structure,  which  cost  $2,000.f)00  eight 
years  ago,  had  a  capacity  of  2,000,000  bu. 
of  grain,  but  was  only  about  one-third 
full  at  the  time.  Grain  was  scattered  far 
from  the  scene  of  the  exi)losion.  while 
the  heavy  walls  of  the  structure  were  torn 
as  tiiough  by  a  I)last  of  powder. 


A  General  View  of  the  Wrecked  Elevator  can  be  Seen  on  the  Left,  While  on  the  Right  is  Pictured  the  Barfc 
"Quebec,"  Damaged  by  Falling  Debris.    Grain  Dust  is  Assumed  to  have  Caused  the  Cxploaion 
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A  Town  for  Sale:  The  Government  is  Receiving  Bids  for  Nitro,  West 
Virginia,  a  General  View  of  Which  is  Shown  Above,  and  the  Highest 
Offer  will  Take  the  Entire  Collection  of  Buildings,  Improvement*,  and 
the  l.eOO-Acre  Site  on  Which  They  are  Located.  All  of  This  is  Valued 
at  970,000.000.  Besides  Homes.  There  Are  Factories,  a  Hospital.  Mov- 
ing.Picture  Theaters,  and  87  Miles  of  Railroad 


A  Pew  of  tb«  1.600  Workinrmen's  Cottages:  During  the  War,  These  Sheltered  Munitiont  Workers,  but  Now 
That  Peace  has  Come.  They  Are  Vacant.    They  were  Erected  by  a  Large  Powder 
Company,  and  Later  Taken  over  by  tni  Ordnance  Department 


OFFER  WHOLE  CITY  FOR  SALE; 
COST  SEVENTY  MILLIONS 

An  entire  city,  with  all  modern  facili- 
ties for  the  housing,  cmj)loymcnt,  educa- 
tion, and  entertainment  of  a  population 
of  20.(K)0,  is  about  to  be  knocked  down 
to  the  highest  bidder.    The  town.  Nitro, 
W.  Va.,  is  situated  17  miles  from  Charles- 
ton, on  the  Kanawha  River,  and  has  an 
excellent   water  and  sewer  system.  It 
was  built  by  a  big  powder  manufacturer, 
at  a  cost  of  $70,000,000.  to  produce  war 
munitions,  but  was  later  taken  over  by 
the  government.    It  contains  1,500  houses 
for  workmen.  75  residences  suitable  for 
executives,  737  factory  buildings,  a  24- 
room  school,  a  400-room   hospital,  and 
picture  theaters:  in  fact,  all  the  customary 
appurtenances  of  an  up-to-date  munici- 
pality,  including   37   miles   of  railroad. 
The  site  covers  1,800  acres  and  is  in  the 
foothills  of  the  Appalachian  Mountains, 
which   are   visible   on    clear   days.  In- 
cluded in  the  railroad  equipment  arc  a 
number  of  steam  and  electric  locomotives. 


AIRSHIP'S  FABRIC  LIFEBOATS 
INFLATED  FROM  BALLONETS 

Running  from  bow  to  stem  of  every 
British  rigid  airship  is  a  triangular- 
shaped  corridor,  or  keel,  which  stiffens 
the  hull  structure  and  provides  means  of 
communication  between  various  parts  of 


commioMT,  racw  luMTiUTwa  mhvim 

An  Airship  Being  Unavailable.  These  Members  of  the 
Air   Force  are    Demonstrating  the  Inflation  of  the 
Lifeboats  Carried  on  the  Great  British  Airships.  Gas 
from  the  Ballonets  Ordinarily  Docs  the  Job 
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the  ship.  On  the  sides  of  the  corridor, 
hatiping  from  special  girders,  are  all  the 
accessories,  such  as  gasoline  tanks, 
water-ballast  bags,  and  parachutes.  And 
now  is  added  the  inflatable  lifeboat.  In 
case  of  forced  descent  upon  the  water 
the  lifeboats,  filled  with  gas  from  the 
ballonets,  are  capable  of  carrying  six  per- 
sons. 


ENTRANCE  FLOOR  COLLAPSES 
WITH  THEATER  CROWD 


In  the  recessed  entrance  way  of  a  Cin- 
cinnati picture  theater,  some  days  ago, 
54  persons  stood  waiting  for  the  second 


Yhe  Gaping  Pit  into  Which  64  Persons  were  Pre- 
cipitated  by  the  Collapse  of  the  Theater-Entrance 
Floor:  The  Decayed  Condition  of  the  Wood  Supports 
may  be  Seen 


show  and  the  signal  to  vacant  seats.  A 
moment  later  they  had  disappearefl  from 
view,  and  15  ft.  below  a  struggling  mass 
of  humanity  trampled  in  panic  frenzy. 
The  tiled  floor  had  given  way  under  its 
four-ton  load,  and  examination  revealed 
that  the  wootlen  su])ports  had  rotted  out 
at  their  end  fastenings  in  the  masonry. 
Some  30  persons  were  severely  injured 
by  the  co]lai)se,  a  contributing  cause  of 
which,  in  the  opinion  ^  local  authorities, 
was  the  seepage  of  water  from  the  scrul)- 
bing  of  the  tile,  decaying  the  wood. 


AIRMEN  LOST  FOR  MANY  DAYS 
ON  LONELY  AFRICAN  COAST 

Rivaling  Hawker's  disappearance  in 
mid- Atlatitic  was  the  fate  that  recently 
overtook  a  party  of  eight  I'rcnchmen  en 
route  from  Paris  to  Dakar  in  h'rench 
West  Africa.  Rising  from  I'aris  in  the 
early  morning,  aboard  a  large  bimotored 
airplane,  they  flew  southward  over 
Frince,  Spain,  and  the  Straits  of  Gibral- 
tar, reaching  Casablanca,  Morocco,  on  the 
same  day.    Several  days  later  the  party 


flew  southward  again,  after  having 
equipped  themselves  with  machine  guns, 
rifles,  and  revolvers  for  possible  use 
against  the  savage  tribesmen  who  might 
be  encountered  on  the  final  leg  of  1,500 
miles.  Friends  at  Casablanca  next  heard 
of  them  as  leaving  Mogador,  200  miles 
down  the  coast,  after  a  forced  landing. 
Then  came  days  of  silence,  which  con- 
vinced all  that  the  eight  airmen  had  met 
death  in  some  lonely  spot.  After  a  week's 
anxiety,  however,  a  message  came  through 
from  a  deserted  village,  reporting  the 
party  safe  but  unable  to  proceed  because 
of  a  broken  ])ropeller.  With  the  subse- 
quent announcement  that  the  plane  will 
there  be  dismantled  it  becomes  evident 
that  the  French  have  once  more  failed 
to  make  the  coveted  flight.  Dakar  will 
be  recalled  as  the  African  terminus  ot 
the  proposed  Paris-Dakar  Railway. 


SMALL  RADIO-TELEPHONE  SET 

PLUGS  INTO  LAMP  SOCKET 

The  development  of  a  small  wireless 
telephone  outfit,  just  announced,  that 
will  operate  on  alternating  current,  is  of 
greater  significance  than  might  appear 
at  first  thought,  because  the  vast  major- 
ity of  lighting  circuits  are  "a.c."  Such 
a  set  therefore  may  be  plugged  into  a 
lamp  socket,  needing  no  other  source  of 
power.  In  the  outfit,  as  prepared  for  the 
market,  all  the  equipment  is  mounted  on 
a  20  by  14-in.  panel,  and  on  a  small  base- 
board, weighing  complete  less  than  SO 
lb.  The  telephonic  transmitting  range  i> 
10  to  20  miles,  two  or  four  oscillator  bulbs 
being  used  with  two  rectifier  bulbs.  The 


Complete  Radio-Telephone  and  Telegraph  Set  Which 
Uses  Alternating  Current,  and  for  Operation  is  Pli^ged 
into  a  Lamp  Socket:  Transmitting  Equipment  at  the 
Left  and  Receiving  at  the  Right 


change  from  transmitting  to  receiving  is 
made  with  a  push  button  and -relay.  The 
telegraphic  range  is  as  much  as  100  miles. 
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ENORMOUS  DRY  DOCK  DEDICATED  IN  THE  HAWAIIAN  ISLANDS 

SINCE  the  completion  of  a  mammoth  concrete  dry  dock  at  Pearl  Harbor,  Island  of  Oahu,  the  Hawaiian  group 
has  become  the  chief  rendezvous  of  the  Pacific  fleet.  When  the  great  structure  was  dedicated  recently,  ■ 
Jioliday  was  declared  on  the  island,  and  most  of  the  populatio*  of  Honolulu,  six  miles  away,  journeyed  to  the 
Site  to  witness  the  ceremonies,  which  included  an  address  by  Secretary  of  the  Navy  Josephus  Daniels. 
Mrs.  Daniels  had  the  honor  of  pressing  a  button  which  opened  the  flooding  valves.  As  the  water  rushed  into 
the  huge  basin,  a  mighty  cheer  went  up  from  the  throng  which  lined  its  sides.  The  dock  is  one  of  the  largest 
in  the  world,  and  is  commodious  enough  to  care  for  the  biggest  dreadnaught  afloat.  It  is  1,001  ft.  long, 
114  ft.  wide  at  the  bottom,  «ad  184  ft.  across  at  the  top.   The  Navy  Department  had  charge  of  its  construction. 


AIRPLANE  SERVES 
AS  HEARSE 
IN  FIRST  AERIAL  FUNERAL 

Following  close  upon  the  sug- 
gestion made  in  Popular  Me- 
chanics Magazine  for  October 
comes  the  announcement  that  an 
airplane  ha.s  now  been  used  as 
a  hearse,  and  exactly  as  de- 
scribed. The  occasion  was  the 
funeral  of  a  child  in  Toronto, 
Canada.  The  little  cofTin  was 
placed  in  the  observer's  cockpit 
of  a  biplace  machine.  Rising 
from  the  scene  of  the  service,  the 
plane  quickly  reached  the  place 
of  interment,  three  miles  away, 
while  parents  and  friends  fol- 
lowed more  slowly  on  the 
ground.  This  is  believed  to  have 
been  the  first  funeral  of  its  kind 
in  America,  and  probably  on 
cither  side  of  the  Atlantic.  With 
the  precedent  established  others 
may  be  expected  to  follow. 


The.  First  of  Its    Kind    in    America,    and    Probably    in  the 
World,  Was  This  Airplane  Funeral.  Recently 
Conducted  in  Toronto,  Canada 
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PONTOON  EQUIPMENT  CHANGES 
AIRPLANE  TO  SEAPLANE 

Combinations  of  wheels  and  floats  to 
permit  airplane  landings  on  either  land  or 

i 


"f-n  7 


In  Less  Than  an  Hour  This  Airplane  was  Stripped  of  Its  Undercarriage 
and  Fitted  with  the  New  Pontoon  Equipment  for  Flight  over 
the  Water.    Speed  is  Not  Materially  Affected 

water  have  usually  been  found  more  cum- 
bersome than  useful.  As  a  successful 
compromise  solution  of  the  problem, 
however,  a  Canadian  boat  maker  is  now 
producing  interchangeable  pontoon  equip- 
ment for  the  well-known  Canadian  train- 
ing plane.  To  effect  the  transformation 
from  landplanc  to  seaplane  the  landing 
gear  is  removed  and  the  pontoons  bolted 
to  the  regular  undercarriage  fittings.  At 
the  hangar,  the  operation  is  easily  per- 
formed in  an  hour.  The  auxiliary  equip- 
nient  is  expected  to  find  much  favor  in 
the  forest-lake  regions,  where  landing 
fields  are  few. 


MEASURE  POWER  OF  LIGHTNING 
WITH  IMPROVED  APPARATUS 

That  the  dilt'ercnce  of  potential  result- 
ing in  a  ligluning  discharge  may  reach 

 the  tremendous  figure  of 

1,000.000,000  volts,  and 
that  this  charge  is  dis- 
tributed over  a  sphere 
some  2.0(X)  to  2,600  ft.  in 
diameter,  is  the  conclu- 
sion derived  from  studies 
made  with  recently  im- 
proved instruments  in  an 
Mnglish  university.  It  is 
computed  that  a  single 
discharge  may  dissipate 
as  much  as  l.ODi)  kw.  of 
energy.  The  new  in- 
struments include  means 
for  making  a  ^  h  o  t  o  - 
graphic  record  of  elec- 
trometer readings,  thus 
visualizing  potential 
changes  whose  duration 
is  less  than  one-tenth  of 
a  second.  The  results  of 
the  studies  have  encour- 
aged a  theory  holding 
that  processes  like  those  which  prevail  in 
thunderstorms  on  earth  are  responsible 
for  the  emission  of  certaiil  radiations 
from  the  sun. 


CThe  slate  waste  of  north  Wales  is  to 
be  utilized  by  a  company  of  recent  in- 
corporation by  turning  it  into  asphalt, 
bricks,  abrasive  soap,  glass,  and  linoleum. 


CHANCE  TO  LEARN  OPERATIONS 
OF  SIGNAL  CORPS  OFFERED 

Radio  operators  and  telephone  and 
telegraph  men  are  in  such  great  demand 
just  now  in  the  V.  S.  Signal  Corps  that 
an  interesting  opportunity  is  created  for 
those  inclined  toward  a  technical  career, 
with  a  taste  for  army  life.  Grainmar- 
school  graduates  with  an  aptitude  for 
electrical  subjects,  who  ^^uccecd  in  meet- 
ing the  other  requirements,  will  be  trained 
in  the  work  of  the  corps,  the  supply  of 
experienced  men  having  proved  inade- 
quate. 


POPULAR  IDEA  OF  COAL  MINING  CORRECTED 


The  popular  conception  of  coal  min- 
ing as  being  confined  to  the  ends  of  nar- 
row tunnels  is  corrected  by  an  artist's 
recent  study  of  a  large  English  mine. 
It  is  shown  that  the  actual  mining  is 
done  on  a  broad  front  of  coal  and  rock, 
the  tunnels  bemg  merely  communication 
highways.  The  terrific  pressure  of  the 
heavy  limestone  stratum  above  is  util- 


ized to  oj)en  up  the  coal  seams  and  aid 
the  work  of  flaking  off  the  coal.  To  keep 
this  pressure  within  bounds,  "packs"  of 
stone  are  built.  12  ft.  wide  and  24  ft. 
apart.  When  the  roof  props  are  taken 
away,  the  huge  mass  of  rock  slowly  comes 
to  rest  on  the  packs,  and  the  miners 
hurry  to  load  the  coal  before  it  is  crushed 
by  the  tremendous  weight  upon  it. 
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rmom  t»<  •»t«««i,  ijonoo    comuoHT  it  r>«t  nw  tmh  munfi 

Artist't  Study  of  a  Coal  Mine  That  Rectifiea  a  Popular  Misconception  of  Mining  Methods:  It  is  Shown  That 
the  Coal  is  Mined  on  a  Broad  Front,  Instead  of  at  the  Ends  of  Tunnels,  and  That  the 
Weight  of  Limestone  Above  is  Used  to  Crush  Out  the  Coal 
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REMARKABLE  VIOLINS  MADE 
FROM  UNUSUAL  WOODS 


PROCESS  IMPARTS  HARDWOOD 
SURFACE  TO  SOFT  WOODS 


Materials  of  strange  description  con-  A  surface  treatment  for  soft  woods  has 
tribute  interest  to  the  productions  of  an     been  developed  that  not  only  imitates  the 

appearance  of  hard  wood 
but  toughens  it,  and  en- 
ables it  to  take  a  high 
polish,  causing  the  treat- 
ed surface  to  exhibit  the 
actual  properties  of  the 
denser  substance.  It  is 
evident  that  the  body  of 
the  treated  board,  bcin? 
still  soft,  can  be  worked 
much  more  easily  than  a 
homogeneous  piece  of 
]  ^]  Ft^^lf^^^  hard  wood.  To  impart 
(  UJ  J^^^^  hardwood    finish,  a 

v.— great    number    of  cuts. 

about   a  twelfth    of  an 
inch  deep,  are  made  in 
the  direction  of  the  fitxr 
and  in  arrangement  like 
the  surface  pores  of  the 
hard  wood.    Into  this  mutilated  surface 
is  then  rubbed  a  paste  composetl  of  an  oil. 
a  mineral  substance,  and  a  coloring  ma- 
terial.  This  paste  hardens  in  the  artificial 
pores,  forming  a  "mosaic"  which  has  th« 
properties  describe<l. 

GREENHOUSE-GLAZING  DEVICE 

RESEMBLES  GREASE  GUN 

Plastic  glazing  compounds  are  so  gen- 
erally used  for  waterproofing  greenhouse 

  roofs,   instead  of 

putty,  that  devices 
for  applying  these 
preparations  are 
natural  develop- 
ments. Perhaps 
one  of  the  most 
ingenious  is  a  con- 
trivance which  re- 
sembles a  grease 
gun.   and    is  de- 
signed to  be  manipulated  with  one  hand. 
It  is  str:if)ped  to  the  forearm  and  oper- 
ated by  pressing  a  lever  on  the  cvlind-rical 
container.    This  forces  a  stream  of  ce- 
ment from  a  spout,    rnncling  the  latter 
around  a  sash  quickly  seals  a  pane  of 
glass  in  place.     Glazing  compounds  are 
declare<l  to  be  more  <lurable  than  putty. 


These  Remarkable,  C  rved  Violin  Peg  Boxes  were  Fashioned  with  an  Old 
Pocketknife  by  a  Ma  i  Whcse  Hobby  Is  to  Make  the  Instruments  from 
Unusual  Materials,  Including  Wood  Taken  from  Antique  Furni;ure,  and 
the  Heart  of  a  Partially  Petrified  Log 

eccentric  Ohio  violin  maker  whose  in- 
struments are  noted  for  their  ornate  carv- 
ings. Extremely  simple  tools  are  used  by 
the  workman,  an  old  pocketknife  with 
nicked  and  rusted  blades  being  one  of  his 
favorite  implements.  In  spite  of  this,  the 
instruments  have  an  excellent  appearance 
and  good  tonal  qualities.  Wood  taken 
from  the  heart  of  a  partly  petrified  log, 
dug  up  in  an  eastern  state,  forms  the  back 
of  one  of  the  extraordinary  violins.  The 
log  is  declared  to  have  been  buried  dur- 
ing the  glacial  period,  and  of  course  was 
centuries  old  when  inicarlhed.  Another 
unusual  instrument  has  a  hack  made  from 
one  of  the  drawers  of  a  bureau  brought 
to  this  country  from  England  shortly 
after  the  historic  voyage  of  the  "May- 
flower." Other  pieces  of  antique  furniture 
have  furnished  material  for  his  violins. 


CHRONOMETER  WINS  CONTEST 

BY  RECORD  PRECISION 

A  chronometer  which  showed  a  varia- 
tion from  day  to  day  of  only  six  one- 
hundredths  of  a  second  won  the  world's 
record  at  the  Geneva  (.Switzerland)  Con- 
servatory's latest  annual  contest.  The 
method  of  scoring  is  by  points,  300  being 
allowed  for  daily  precision.  300  for  immu- 
nity to  temperature  changes,  300  for  re- 
sistance to  the  effects  of  changing  posi- 
tion, and  100  for  quick  return  to  preci- 
sion after  such  changes.  In  the  contest 
111  watch  chronometers  were  entered,  and 
five  ship's  chronometers. 


CThe  performance  of  a  freight  stelime." 
in  carrying  l.'^,316  tons  of  coal  from  To- 
ledo, Ohio,  to  Gary.  Ind..  a  few  week? 
ago,  is  hailed  as  establishing  a  new  rec- 
ord in  coal  cargoes  on  the  Great  Lakes. 
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WHIRLING  POWER  PLANTS  LIFT  NEW  HELICOPTER 


This  Front  View  of  the  Revolution- 
try  Vertical. Rising  Airplane  Shows 
the  Compress«d-Air    Motors  Which 
Race  around  the  Circular  Tracks 


Before  a  well-known 
aeronautical  society  wn< 
rcctntly  demonstrated  t  h  f 
tnodcl  of  a  new  hclicoi)tcr. 
or  vertical-rising  airjilanc. 
which  em  bodies  several 
noteworthy  departures  in 
dcsif^n.  Speakinp  broadly, 
the  machine  is  built  on  the 
lines  of  a  conventional  air- 
plane. From  the  extremi- 
ties of  both  winpjs,  however, 
rise  vertical  shafts  on 
which  revolve  the  fanlike 


PHOTM  OOnKQMf ,  RlnTOMt  VltV  CO 


Loo'king  Down  on  the  Strange 
Airplane  from  the  Rear.  One  Sees 
the  Bcltsand  PulleysThat  Trans, 
mit  Power  from  the  Compressed- 
Air  Motors  to  the  Stabilizing  Air 
Screw  in  the  Tail  and  to  the  Pro- 
peller in  Front  of  the  Fuselage 


lifting  surfaces,  or  air  screws.  A  hori- 
zontal beam  is  fixed  to  the  base  of  each 
of  the  two  shafts.  Attached  to  each  ex- 
tremity of  these  two  beams  is  a  motor 
which  drives  a  traction  wheel  around  a 
circular  track.  Each  air  screw  revolves 
as  the  motors  urge  the  wheels  in  whirl- 
ing flight  around  the  track.  Thus  the 
lifting  screws  are  revolved  with  a  power 
that  could  never  be  developed  were  they 
mountrd  directly  on  the  engine  crank- 
shafts. In  addition  to  turning  the  two 
major  lifting  surfaces,  the  whirling  power 
plants  transmit  their  power  through  l)clts 
and  pulleys  to  a  stabilizing  air  screw  in 
the  tail,  and  to  a  tractor  propeller  on  the 
fuselage  for  forward  motion. 

The  demonstration  of  this  odd  machine 
has  reawakened  interest  in  the  whole 
problem  of  vertical-rising  airplanes.  The 
.advantages  of  such  a  craft,  if  ever  suc- 
cessfully realized,  will  admittedly  be  tre- 
n  tndous.  It  will  be  able  to  rise  from 
and  land  on  the  most  circumscribed 
areas.    It  will  be  able  to  drift  with  the 


wind.  an<l  in  time  of  war  will  hover  mo- 
tionless over  an  enemy  target  while 
bombs  arc  dropped  by  it  with  deadly  ac- 
curacy. 


FINLAND  PLANS  SHIP  CANAL 
BETWEEN  LAKE  AND  GULF 

l^nland's  new  government  is  planning 
to  make  Lake  Ladoga,  situated  between 
that  country  and  Russi.i.  accessible  to 
large  seagoing  vessel>.  'i'his  will  be  ac- 
complished liy  the  construction  of  a  canal 
which  will  connect  the  lake  with  the 
<lulf  of  I'inland.  The  waterway  will  make 
it  possible  l<»r  ships  plying  the  Hallic 
and  North  Seas  to  take  their  cargoes  into 
the  heart  of  the  country  without  trans- 
ferring the  goo«ls  to  railroads  on  tlu- 
coast.  Craft  of  l.(IO()  tons  and  more  will 
be  accommodated  by  the  canal.  Lahc 
Ladoga  has  an  area  of  7,(MK)  square  miles. 
It  is  open  for  navigation  about  180  days 
out  of  each  year,  being  covered  with  ice 


during  the  remainder  of  the  time. 
Hipukir  Mtauuuc*jtaturt!i  u/t.t  j/i  movtng  puturts  issued  by  Paramount  Magnrim, 
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WARSHIP  DESTROYS  ICEBERGS 
WITH  FOUR-INCH  GUNS 


Icebergs  were  cleared  from  the  path  of 
the  Hritish  warship  "Renown"  by  the  ves- 
sel's guns  during  the  recent  voyage  which 


FROM  THI  MHrnf.  tO"00«,  eO»T»lO»iI  »T  THt  "»*  »0««  «»t«»J>  COtiCWl* 

Demolishing  Icebergs  with  Pour-Inch  Shells:  In  thi 
Background  Is  the  "  Renown,"  Which  Brought 
the  Prince  of  Wales  to  America 


brouglit  the  Prince  of  Wales  to  the  shores 
of  Xewfoundland  on  his  first  visit  to 
America.  \'ollcys  of  4-in.  shells  were  fired 
at  the  larger  floating  mountains  of  ice. 
reducing  them  in  a  few  minutes  to  frag- 
ments incapable  of  damaging  the  craft. 
Numerous  bergs  were  sighted  on  the  trip, 
the  boat  passing  within  300  yd.  of  two  at 
night.  Tlicsc  were  revealed  by  the  ship's 
Searchlights,  and  easily  avoided. 


NAVY'S  LARGEST  SUBMARINE 
BREAKS  SPEED  RECORD 

.*^peedy  'enough  to  cruise  with  a  fleet 
of  warships,  and  also  suitable  for  inde- 
pendent o|)eration.  the  "A.\-l/'  the  larg- 
est and  swiftest  submarine  in  the  Ameri- 
can navy,  recently  completed  its  trials 
oflF  the  coast  of  Massachusetts  in  a  very 
satisfactory  manner.  Running  on  the 
surface,  the  boat  made  24.08  miles  an 


hour,  establishing  a  new  world's  record 
for  submarines  propelled  by  a  certain 
type  of  oil-burning  engine.  Submerged, 
the  vessel  attained  a  speed  of  14.56  miles 
an  hour.  The  most  powerful  motors  of 
their  kind  ever  installed  in  an  under- 
water craft  drive  the  ".\A-1."  These  art- 
capable  of  developing  4,400  hp.,  coiisider- 
ably  more  than  the  previous  maximum. 
3,600  hp.,  used  in  Britisrti  and  German 
sul)marines.  The  vessel  is  about  270  ft. 
long,  and  has  a  surface  displacement  oi 
1,150  tons.  It  is  equipped  with  the  latest 
safety  devices  and  is  heavily  armed.  Two 
other  boats  of  the  same  type  have  been 
launched,  and  will  be  given  trials  in  the 
near  future. 


MOUNTED  POLICEMAN  PURSUES 
QUARRY  DOWN  CELLAR  STEPS 

The  volunteer  policemen  who  latch" 
guarded  the  streets  of  Ijoston  often  dis- 
I)layed  an  enthusiasm  which  proved  as 
effective  as  it  was  refreshing.  An  ex- 
ample is  offered  in  the  act  of  a  mounted 
patrolman  who  rode  his  horse  into  a 
l)asement  butcher  shop.  He  had  given 
chase  to  a  hoodlum  who  dodged  and 
doubled  in  an  attempt  to  "shake"  his 
pursuer.  The  officer  urged  his  horse 
close  on  the  heels  of  his  quarry,  how- 
ever, and  at  last  forced  him  down  a 
flight  of  cellar  steps  into  the  shop.  Down 
the  steps  went  oflicer  and  horse,  to  make 
an  easy  capture  before  the  astonished 
customers.  The  fugitive  was  equally  taken 
aback  bv  such  ruthless  disregard  for  the 
])roprietics. 


Down  the  Steps  and  into  the  Butcher  Shop  Rode  the 
Mounted  Policeman  When  a  Hoodlum  Tried  That 
Avenue  of  Escape  during  the  Recent  Riots  in  Boatoa 
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Capable  of  Traveling  at  the  Rate  of  40  Miles  an  Hour.  This  Motorboat  Is  Not  Simply  a  Speed  Craft-    It  is 
Equipped  with  Sleeping  Quarters  for  Six  Persons,  a  Kitchen,  and  a  Toilet 


SPEEDY  MOTORBOAT  EQUIPPED 

WITH  CRUISING  COMFORTS 

It  is  not  uncommon  that  motorboats 
built  especially  for  racinfj  excee<l  a 
speed  of  40  miles  an  hour,  but  the  attain- 
ment of  that  velocity  by  a  gasoline-pro- 
pelled cruiser,  dcsijjncfl  for  comfort  on 
long  voyages  as  well  as  fast  traveling,  is 
a  noteworthy  achievement.  Such  an  ac- 
complishment is  credited  to  a  craft  of  the 
latter  classification  which  was  tested  re- 
cently near  Detroit.  The  boat  is  36  ft. 
long  and  has  a  beam  measurement  of  9  ft. 
It  is  equipped  with  a  12-cyl.  aviation- 
type  motor,  capable  of  developing  400  hp., 
and  has  a  double  hull  which  is  described 
as  nonsinkable.  Sleeping  accommoda- 
tions for  six  persons  are  provi<lefl  in  a 
luxuriously  upholstered  cabin  forward 
and  a  sheltered  cockpit  aft.  while  there 
are  also  a  kitchen,  a  storeroom,  and  a 
todet  on  board..  During  a  trial  the  craft 
covered  35  miles  in  52  minutes,  which  is 
at  the  rate  of  40.38  miles  an  hour.  On 
another  occasion  a  speed  of  yKA5  miles  an 
hour  was  maintained  for  15  miles. 


NEW  GASOLINE  POWER  PLANT 
QUALIFIED  FOR  AERIAL  USE 

^  Peculiarly  fitted  for  air-craft  proi)ulsion 
•s  a  strange  new  gasoline  engine  designed 
f>y  an  American  inventor.  In  shape  and 
size  much  like  a  nail  keg.  it  requires  re- 
markably little  space,  hence  develops 
"tile  head  resistance.  In  spite  of  the 
f65  hp.  claimed  as  its  rating,  its  weight 
's  small  (1.44  lb.  per  hp.).  Freedom  from 
vibration  also  recommends  it  for  aerial 

Popular  Mechanics  ftatures  will  appear  in  moving  pictures  issued  by  Paramount  Magazine. 


use.  Little  can  be  learned  about  the 
workings  of  the  odd  power  plant,  as  it 
is  not  to  be  produced  in  quantity  until 
ne.xt  year,  but  with  regard  to  this  last 
point  the  inventor  explain^  that  20  power 


Out  of  the  DfiyBCery  That  Surrounds  This  New  Gas<  line 
Engine.  Designed  by  an  American  Inventor.  Comes 
the  Information  That  It  Works  without  a  Crankshaft 


impulses  are  imparted  for  every  revolu- 
tion, spaced  at  regular  intervals  of  18". 
It  is  also  revealed  that  the  engine  has  no 
crankshaft. 


Cin  its  investigation  of  grade-crossing 
accidents  the  railroad  administration  has 
found  that  the  average  passenger  train 
obstructs  a  crossing  less  than  seven  sec- 
onds. 
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LINCOLN'S  PROFILE  EMBOSSED 
ON  TIN  FROM  OLD  HOME 

A  sheet  of  t  i  n 
stripped  from  the 
roof  of  Abraham 
Lincoln's  old 
home  in  Spring- 
field, III.,  bears 
a  remarkable  pro- 
file of  the  famous 
president, 
embossed  with  a 
hammer  and 
punch  by  a  work- 
man who  assisted 
in  rcmovinp^  the 
original  coverint^  of  sheet  metal,  when 
the  residence  was  repaired  not  long  ago. 
A  frame  was  fashioned  of  the  same  ma- 


terial for  the  likeness.  The  house  was 
occupied  by  the  great  emancipator  at  the 
time  of  his  election  to  the  highest  na- 
tional office,  and  is  preserved  because  of 
its  historical  value. 


TELEPHONE  LINES  IN  INDIA 
NOW  RUN  LONG  DISTANCES 

Long-distance  telephone  lines  in  India 
have  recently  been  greatly  extended.  A 
6()U-mile  line  from  Simla  to  Peshawar  i* 
finished,  but  needs  modern  equipment  to 
be  of  commercial  value.  From  Simla  to 
Lahore  a  line  over  300  miles  long  is  now 
in  regular  service,  as  is  a  line  west  from 
Calcutta  into  the  Chota  Nagpur  coal 
fields.  .\n  80-milc  Bombay-Poona  line 
is  in  official  use,  though  not  yet  ready  for 
public  service. 


SHARK  SEINES  AID  MARINE  -  LEATHER  PRODUCTION 


Faced  with  an  alarming  scarcity  of 
hides,  the  world  for  some  time  has  turned 
to  the  sea  for  a  sujiply.  with  the  result 
that  a  new  industry  is  developing  at  vari- 
ous points  on  our  coasts.  Recently  im- 
mense seines  have  been  devised  and  used 
for  the  capture  of  sharks  and  other  fish 
whose  skins  can  be  converted  into  leather. 
One  of  the  nets  tiiat  has  proved  very  suc- 
cessful in  this  unusual  fishing  is  6(K)  ft. 
long  and  18  ft.  deep,  with  a  4-in.  mesh  of 
heavy  twine.  It  is  operated  from  small 
boats,  and  as  many  as  200  sharks  have 
been  taken  with  it  in  a  single  tlay. 

Fxperiments  conducted  under  govern- 
ment supervision  have  disclosed  the  fact 
that  tanned  shark  skins  arc  suitable  for 


shoe  uppers  and  other  articles.  Five  hun- 
dred fish  skins  arc  treated  weekly  at  one 
tannery  devoted  to  the  production  of  ma- 
rine leather,  and  plans  have  been  made  for 
greatly  increasing  this  output  during  the 
next  year.  Fach  hide  contains  from  10 
to  4!)  sq,  ft.  of  exceptionally  strong  leather, 
and  is  sold  at  a  price  depending  upon  the 
quality.  X'aluable  by-products  are  ob- 
tained from  the  flayed  bodies  of  the  fish, 
including  fertilizer,  glue,  oil,  and  musical- 
instrument  strings.  The  skins  of  ccrtam 
whales,  porpoises,  rays,  and  devilfish  also 
can  be  utilized.  Formerly  these  inhabi- 
tants of  the  sea  were  regarded  as  worth- 
less. Xow  they  are  expected  to  become 
important  factors  in  the  leather  marker. 


Seining  Sharks:     At  the  Left  One  of  the  Monsters  has  been  Hoisted  into  a  Boat  and  is  beinc  Discntaogled 
from  the  Net.    A  Hammerhead  Shark,  Presh  from  the  Sea,  it  Shown  at  the  Right 
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A  Dangerous  Specimen  ;  One  Blow  from  the  Powerful  Tail  of  This 
Hu^c  TiKcr  Shark  would  Break  the  Crane,  and  Possibly  C.ipsize  ihc 
Boat.  Therefore.  Great  Care  rr.ust  be  Exerciseil  in  Hoistinu  the 
Enormous  Fish  Aboanl.    Until  the  Discovery  That  It»  Skin  could 

be  Utilixed.  This  Shark  was  Hated  and  Feared  ^ 




PoptUar  Mechanics  features  will  appear  in  moving  pictures  issued  by  Paramount  Magazina, 
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PATENTED  CONCRETE  HIGHWAY 
BUILT  IN  THREE  STRIPS 

Conservation  of  material  and  laljor  is 
possible  in  the  construction  of  concrete 


Three-Part  Road  in  Use:  Vehicles  c«n  Pass  One  Another  without  Leiving 
the  Strips,  Which  Rcouire  Les<i  Material  and  Labor  to-Build  Than  an 
Ordinary  Concrete  Highway.    An  Intersection  Plan  is  Shown  in  the  Insert. 
This  Method  of  Construction  was  Devised  by  a  Sauthcrn  Inventor 

highways  hiiilt  according?  to  plans  re- 
cently invented  and  patented  by  a  resi- 
dent of  Jacksonville,  r'la.  Instead  of  the 
usual  single  wide  strip  of  smooth  surface, 
there  arc  three  strips  in  the  new  roa<l. 
A  center  strip.  5  ft.  wide,  is  flanked  by 
two  strips,  2  ft.  6  in.  wi<le.  with  inter- 
vening ground  si>ace.  The  three  strips 
are  bound  together  at  regular  intervals 
by  buried  reinforced  concrete.  At  neces- 
sary points,  drainage  pits  are  built  un- 
derneath the  surface  of  the  road.  Water 
that  collects  in  these  is  carried  away  by 
8-in.  tile.  Two  vehicles  can  pass  without 
difficulty  on  the  strips. 


ODD  FORMS  OF  ARMY  TRACTOR 

RECOMMENDED  BY  OFFICERS 

.Among  the  new  forms  of  army  equip- 
ment   whose    development    is  declared 

 necessary  by  a  board  of 

officers  appointed  to 
study  the  question,  arc 
three  types  of  tractor 
di>tinctly  novel  and 
quite  out  of  the  ordi- 
nary. One  is  a  small 
endless  -  tread  machine 
without  power,  to  serve 
as  a  wagon  draw  n  by 
two  men,  the  tongue  act- 
ing as  a  lever  to  turn 
the  wheels  with  a 
^  ratchet  wiion  necessarv. 
.\nothcr.  a  little  larger 
and  engitie  -driven, 
would  be  operated  by  a 
man  on  ff>ot.  and  use«l 
for  carrying  heavy  m  a  - 
chine  guns,  ammunition, 
and  men.  aTid  for  laying 
wire.  i  h  v  third  woiiM 
l)ractically  replace  the 
horses  of  individual 
mounts,  earn.' in  g  two 
men.  It  would  be  low.  about  40  in.  wide, 
the  flexible  tread  being  8  ft.  long  and  6 
in.  wide,  and  with  an  engine  operable 
under  all  po>>ible  difficulties. 


ALARM  BELL  GIVES  WARNING 
WHEN  CAR  IS  STOLEN 

Driving  a  stolen  automobile  is  ma<le 
a  noisy,  and  therefore  dangerous,  opera- 
tion by  a  novel  device  which  has  been 
l»laced  on  sale,  in  Kngland.  Inclosed  in 
a  box  intended  to  be  fastened  under- 
neath a  car  is  a  bell  and  a  ringing 
mechanism,  designed  to  sound  a  lou<l 
alarm  when  the  machine  is  moved,  and 
t»)  continue  to  do  so  until  the  vehicle 
comes  to  a  stop,  A  strong  lock  protects 
the  contents  of  the  box.  It  is  necessary 
to  oiien  the  latter  to  set  the  contrivance 
or  to  render  it  inoperative. 


NEW   DOUBLE-SIZE   FLAX  SEED 
YIELDS  LIMPID-WHITE  OIL 

Inspired  by  the  pleas  of  French  artists 
for  an  oil  that  would  not  dull  their 
|>ictures.  a  noted  .\merican  horticulturist 
has  succeeded  in  cultivating  a  new  flax 

of   unusual  qual-  

itv.  The  seeds  of  u  i.  k  k\  k  k  £^ 
the  developed  »  »  f  1^  ^  ^  ^ 
plant   are  almost 

twice  the  size  of  those  of  the  ordinary- 
variety,  are  a  limpid  white  in  color,  and 
yield  about  12  per  cent  more  oil.  The 
cxj)erimcnter  started  with  a  few  seeds  of 
light-brown  East  Indian  flax,  which  for 
several  years  reverted  to  the  dark  shade: 
but  from  this  unj)romising  source  was 
finally  developed  a  plant  quite  as  produc- 
tive as  the  old.  and  with  the  other  ad- 
vantages. Some  $33,000,000  worth  of  flax 
>eed  is  produced  every  year  in  .-Vmerica. 


C  \  London  factory  owner  believes  him- 
self the  first  to  use  an  airplane  engine 
as  an  ordinary  power  unit.  Only  a  small 
part  of  the  rated  horsepower  is  used. 
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FIGHT  FIRE  IN  BIG  COAL  PILE  WITH  PORTABLE  CONVEYORS 

\X7HEN  a  16.000-ton  storage  pile  of  coal  in  a  Maine  coast  yard  caught  fire  a  short  time  ago.  all  the  sea 
water  the  fire  boats  could  throw  on  it  with  twin  nozzles  failed  to  extinguish  it.  The  salt  water  made 
the  installation  of  coal-handling  machinery  useless.  la  the  emergency,  resort  was  made  to  some  small  portable 
belt  conveyors.  A  SO-ft.  conveyor  was  hung  from  an  adjacent  trestle,  with  its  lower  end  near  the  coal  pile, 
and  a  60-ft.  conveyor,  mounted  on  adjustable  trucks,  was  used  as  an  extension.  With  this  improvised  equip- 
ment, and  as  many  as  16  men  shoveling,  the  coal  was  quickly  removed,  and  the  fire,  deprived  of  sustenance, 
soon  became  confined  to  a  relatively  small  area,  and  reduced  to  a  point  where  extinguishing  it  was  a  compar- 
atively simple  matter.    The  ingenious  expedient  thus  saved  time,  machinery,  and  coal. 


GRASSHOPPER  TRAP  CRUSHES 
PESTS  BETWEEN  ROLLERS 

Mechanical  assistance  is  now  avail- 
able for  the  farmer  in  his  strup^sjle  to 
eliminate  the  destructive  g^rasshopper,  as 
a  Wisconsin  inventor  has 
patented  a  device  for 
trapping  and  killing  the 
pests.  The  front  of  the 
contrivance,  which  is  in- 
tended to  be  pushed 
across  a  field,  presents  a 
highly  polished  metal 
screen,  slightly  inclined 
backward  in  a  rigid  frame.  Grasshopper^ 
jumping  against  this  obstacle  arc  unable 
to  obtain  a  footing  on  it  and  slide  into 
a  trough  below.  At  the  bottom  of  the 
trough  a  narrow  opening  admits  the  in- 
sects to  a  chamber  lighted  from  above  by 
a  screened  aperture.  Crawling  toward 
the  light  on  cleats  provided  to  facilitate 
that  feat,  the  pests  reach  two  moving  roll- 
ers, actuated  by  a  geared  traction  wheel 


at  the  rear  of  the  device,  between  which 
they  are  crushed,  and  then  dropped  into 
a  removable  drawer  underneath  the  roll- 
ers. The  resulting  mass  may  be  fed  to 
poultry.  The  device  is  made  in  sections, 
and  several  sections  can   be  bolted  to- 


Grasshopper  Trap: 
The  Traction  Wheel 
Actuates  Rollers 
Which  Crush  the  In- 
sects, At  the  Right 
can  be  Seen  the 
Polished  MetalScreen 


gether  at  their  ends,  .^ny  suitable  motive 
power  may  be  employed.  Enormous 
losses  are  caused  by  the  insects,  which 
appear  in  vast  numbers  in  some  states. 


Popular  Mechanics  fitaturts  will  appear  in  moving  pictures  issued  by  Paramount  Magazine. 
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CONNECTED  ELECTRIC  SYSTEMS 
COVER  VAST  TERRITORY 

Cooperation  between  neighboring  elec- 
tric-service companies,  which  in  its  con- 
crete meaning  involves  many  technical 
problems,  has  been  carried  to  an  extreme 
in  the  West.  Final  connections  have  just 
been  made  which  establish  a  composite 
hydroelectric  system  covering  five  great 
states — Oregon,  California,  Nevada,  Ari- 
zona, an<l  New  Mexico.  While  other 
groups  of  service  companies  are  larger 
in  the  number  of  units  supplied,  none, 
it  is  declared,  covers  so  vast  a  territory. 
Some  12  generating  concerns  are  parties 
to  the  interconnection,  which  comes  as 
an  outgrowth  of  conservation  measures 
adopted  during  the  war. 


ROAD-GRADING  MACHINE  HAS 
BIG  WHEEL  FOR  SCRAPER 

A  road-grading  machine  whose  scraping 
member  is  a  big  stecl-rimmcd  wheel  on 
a  vertical  axle,  instead  of  the  usual  sta- 
tionary blade,  has  been  developed  by  a 
Kansas  inventor.  The  scraper  wheel,  the 
standard  size  of  which  is  12  ft.,  is  slung 
beneath  a  four-wheele<l  carriage  which  is 
drawn  by  a  tractor,  llandwheels  at  the 
rear  adjust  the  scraper  wheel  to  any  de- 
sired angle  with  the  road.  The  12-ft. 
wheel  moves  dirt  ll'^  ^t-  across  the  grade. 
The  atlvantage  of  the  wheel  form  of 
scraper  is  that  no  "waves"  or  ridges  are 
formed  in  the  soft  surface  of  a  new  road, 
the  rotating  blade  leaving  a  smooth  and 
uniform  path.  It  is  also  asserted  that  the 
new  system  is  more  rapid  and  requires 
less  power  than  the  old. 


Road  Grader  with  Rotary  Scraper:    The  Big  Horirontal  Wheel  Hanijing  below  the  Bed  of  the  Machine 
Revolves  as  It  is  Drawn  along  the  Road  by  the  Tractor.  Making  a  Smooth,  Uniform 
Grade.    The  Handwheels  Regulate  Angle  and  Depth 
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EXPLOSION  DAMAGES  HOUSE 
BUT  SPARES  WINDOWS 


Inexplicable  results  were  produced  by 
a  gas  explosion  which  occurred  recently 
in  the  home  of  a  minister  in  a  Michigan 


Residence  Damaged  by  a  Gas  Explosion:  Though  a 
Cable  End  was  Blown  from  the  Building.  No 
Windows  were  Broken  by  the  Blast 

city.  A  gable  end  was  blown  from  one 
fide  of  the  dwelling,  and  dropped  to  the 
{rround  beside  the  house,  where  it  re- 
mained in  an  upright  position.  Strangely, 
a  window  in  the  gable  end  was  not  broken, 
nor  were  other  panes  in  the  building  dam- 
rgcd.  The  blast  is  believed  to  have  been 
caused  by  a  spark  from  an  electric-light 
switch,  though  this  theory  is  not  generally 
accepted. 


C Sprinkling  whitewash  on  the  surface  of 
a  carload  of  coal  is  the  Chinese  method 
of  discouraging  theft.  The  vigilant  eye 
of  the  watchman  easily  detects  the  slight- 
est disturbance  of  the  contents. 


TO  THE  POLE 
VIA  AIRPLANE 


tlovard  ^bert 


THE  airplane  will  unveil  the  mysteries 
of  the  Arctic,  and  N'ilhjalmur  Stef- 
aiisson,  explorer,  will  blaze  the  way  to 
the  frozen  North,  likely  in  a  specially  pre- 
pared flying  machine  which  his  f^ood 
friend  Orville  Wrij^ht  of  Dayton,  Ohio, 
will  set  about  to  design. 

"The  pole  can  be  reached  by  the  air- 
plane route.  I  feel  confident,"  said  Stcf- 
ansson,  following  a  special  trip  made  to 
Dayton  not  long  ago  for  the  purpose  of 
conferring  with  the  inventor. 

This  visit,  by  the  way.  was  a  long  time 
coming.  The  explorer  and  the  inventor 
had  never  met  personally.  After  leaving, 
in  May.  1913.  to  make  arctic  researches 
for  the  Canadian  government,  nothing 
had  been  heard  from  Stcfansson  when  the 
winter  of  1914  arrived,  .\ppeal  was  made 
by  Canadian  officials  to  Orville  W  right, 
then  living  in  semiretiremcnt  at  his  home 
in  Dayton,  for  help  by  building  an  air- 
f)lane  that  might  penetrate  the  polar  re- 
gions and  cither  bring  back  the  intrepid 
adventurer  or  discover  where  lay  his 
grave  in  that  northern  land. 

Orville  Wright  consiclercd  the  propo- 
sition, but  at  that  time  could  see  no  way 
in  which  a  polar  expedition  by  air  could 
he  successfully  carricfl  out.  He  kept  the 
thought  in  mind,  however,  but  later, 
when  Stefansson  turned  up  safe  and 
sound,  the  matter  was  dropped. 

Now  this  appeal  of  long  ago  will  bear 
fruit.  The  explorer  has  become  seriously 
interested  in  aviation  as  a  means  of 
reaching  the  polar  circle,  and  scientists 
have  made  up  their  minds  that  such  a 
thing  is  not  only  possible  but  practical. 
Hence  the  next  great  arctic  adventure 
in  the  cause  of  science  will  be  made  with 
an  airplane. 

"The  aerial  journey  to  the  Arctic  is  a 
thing  to  be  still  worked  out."  said  Stef- 
ansson.   "The  airplane,  of  course,  which 


we  shall  use  in  such  a  venture,  must  be 
of  the  seaplane  type,  able  to  rise  from 
the  water  safely  and  speedily:  descend, 
when  necessary,  either  upon  the  ice- 
bound lands  of  the  polar  zone,  or  in  what- 
ever bodies  of  wajer  we  may  sight  and 
have  need  to  rest  upon.  To  rise  from 
the  water,  an  airplane  must  have  great 
s])ecd  and  unobstructed  surface.  The 
northern  lakes  and  watercourses  are  in- 
variably filled  with  floating  ice.  and  the 
pontoons  of  the  ordinary  seaplane,  un- 
protected against  an  encounter  with  the 
ice,  would  be  smashed  and  renderetl  use- 
less. Perhaps,  after  all,  the  chief  use  the 
airplane  would  have  in  such  an  expedi- 
tion would  be  as  an  auxiliar>'  to  the  ex- 
ploring party.  It  may  be  that  a  seaplane 
can  be  sufficiently  protected  to  permit  it 
to  safely  encounter  ice  floes,  for  instance 
by  providing  the  machine  with  a  sharp 
cutter  which  would  break  the  force  of  a 
collision  between  the  machine  and  the  ice 
pack. 

"Experiences  with  planes  in  crossing 
the  Atlantic  have  been  of  miusual  service 
to  the  world  of  science.  Exploration  and 
aviation  must  go  hand  in  hand  in  the  fu- 
ture. The  one  is  largely  dcpcnd<?nt  upon 
the  other,  and  if  the  airplane  fails,  not 
much  additional  light  can  be  thrown  upon 
unexplored  regions." 

In  his  earlier  work  in  the  Arctic,  Stef- 
ansson has  depended  largely  upon  the  use 
of  dogs.  "The  St.  Bernard,  crossed  with 
the  Eskimo  dog.  makes  the  finest  animal 
in  the  world  for  sledge  work  in  the 
north,"  he  says.  "\  pure-bred  St.  Ber- 
nard is  not  so  good  because  his  feet  are 
tender,  and  they  are  apt  to  chafe  on  a 
hard  run.  Eskimo  dogs  are  not  so  good 
because  they  do  not  have  the  inherent 
courage  which  is  necessary.  A  mixture 
of  the  two  breeds  produces  the  ideal 
animal  for  our  kind  of  rough  work. 
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"An  Eskimo  dog  is  a  quitter  when  not 
properly  fed,  or  from  the  moment  he  be- 
gins to  tire.  If  his  dinner  is  late  on  a 
long,  hard  run,  he  is  apt  to  lie  down,  and 
all  the  coaxing  and  beating  in  the  world 
will  not  budge  him  into  action.  It  is 
not  pleasant  to  whip  dogs.  A  St.  Ber- 
nard, however,  has  a  wonderful  spirit, 
much  like  that  of  a  man  who  has  a  knowl- 
edge that  a  certain  work  has  to  be  done 
and  who  will  apply  himself,  despite  his 
weariness,  even  to  the  going  for  days 
without  ))roper  food  and  rest." 

The  trip  to  the  north  pole  by  airplane, 
even  with  an  experienced  pilot  and 
mechanicians,  would  be  hazardous 
enough,  Wright  and  Stcfansson  agreed  at 
their  meeting.  The  cold,  cutting  winds 
of  the  Arctic  would  probably  soon  force 
even  an  extraordinary  airplane  to  come 
down,  because  engine  trouble  would  be 
encountered  with  the  first  stiff  gale.  To 


provide  against  this,  the  first  thing  the 
inventor  will  have  to  do  is  to  devise  pro- 
tection for  a  superengine. 

The  wings  and  frame  of  the  proposed 
arctic  airplane  would  have  to  be  made 
of  unusually  tough  fiber,  to  enable  the 
machine  as  a  flying  body  to  withstand  the 
stubborn  winds  and  storms  of  that  pan 
of  the  world,  and  the  protection  of  the 
pilots  would,  of  course,  be  no  small  mat- 
ter to  be  considered.  Pilot  cages  would 
have  to  be  built  and  electric  warmers  in- 
stalled, to  keep  pilots  and  navigators,  and 
other  members  of  the  party,  fairly  com- 
fortable after  the  first  jump  into  the 
frozen  North. 

The  airplane  itself,  scientific  men 
agree,  would  have  to  be.  above  all  things 
a  supermachine.  particularly  designed 
and  built,  light  enough  to  fly,  but  heav> 
enough  to  defy  the  extraordinary  clitnatic 
conditions. 


MOTOR  AND  SPINDLE  ON  ARM 
OF  NEW  RADIAL  DRILL 

Several  features  distinguish  a  new  elec- 
tric radial  drill  from  the  ordinar>'  type  of 
this  device.  One  is  the  arrangement  of 
the  drill  spindle  and  the  driving  motor. 


which  arc  mounted  at  opposite  ends  of 
a  swinging  horizontal  arm,  sliding 
through  a  clamp  on  top  of  an  upright 
column,  and  are  connected  by  a  flat  belt. 
The  latter  can  be  adjusted  by  varying  the 
position  of  the  motor,  for  which  provision 
is  made.  Different  speeds  are  obtained  by 
the  use  of  graduated  pulleys.  Work  can 
be  placed  on  the  base  of  the  machine,  on 
a  table  which  is  adjustable  as  to  height, 
or  on  temporary  stands  at  any  point  near 
the  drill.  A  push-button  switch  controls 
the  motor. 


HOT-WIRE  TELEPHONE  IS  USED 
BY  ARMY  AS  RANGE  FINDER 

Using  the  principle  of  the  hot-wire 
telephone  receiver,  discovered  some  years 
ago,  a  British  army  officer  designed  a 
range-finding  microphone  which  proved 
of  great  service  in  war  work,  and  is  now 
to  be  developed  for  possible  commercial 
use.  The  apparatus  is  simple,  consisting 
merely  of  fine  wires  supported  in  the 
neck  of  a  bottle  and  heated  by  electric 
current.  Distant  gun  discharges  produce 
air  fluctuations  which  momentarily  cool 
the  wires,  their  contraction  giving  rise  to 
characteristic  sound  waves.  The  range 
is  found  by  triangulation  between  two 
of  the  microphones. 


New  Type  of  Electric  Radial  Drill:  The  Driving 
Motor  and  Drill  Spindle  are  Mounted  at  the 
Ends  of  a  Swinging  Horizontal  Arm 


CA  hotel  for  dogs  and  cats  was  opened 
a  short  time  ago  in  London  to  care  for 
the  pets  of  persons  leaving  the  city  tem- 
porarily. 
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TWO  LIBERTY  MOTORS  JOINED 
TO  MAKE  24-CYLINDER  MODEL 

The  sensational  development  of  the 
Liberty  airplane  motor  continues  despite 
the  end  of  hostilities.  The  War  Depart- 
ment has  now  combined  two  of  the  stand- 
ard 12-cylinder  models  to  make  a  24-cyl- 
iiuler  unit  of  673  hp.  The  combination 
was  effected  quite  simply  by  the  use  of 
connecting  rods  of  special  design,  and  ^ 
two  regular  crank-case  upper  halves,  one 
being  somewhat  altered.  The  monster 
engine  is  not  a  freak;  tests  at  o!ie  of  the 
aviation  fields  show  a  gasoline  consump- 
tion per  horsepower  only  slightly  greater 
than  that  of  the  "12."  It  was  found,  too. 
that  the  "24**  weighs  1.97  lb.  per  horsepow- 
er as  against  2.11  for  the  smaller  engine. 


BOYCOTT  OF  GERMAN  GOODS 
URGED  WITH  DOORMAT 

German-made  goods  will  not  find  a 
ready  sale  in  this  country  if  the  views 


There  Is  Little  Encouragement  for  German  Manu- 
facturers in  This  Mat,  Which  Lies  in  Front 
of  a  Penntylvanian's  Door 


of  a  Pcnnsylvanian.  as  expressed  on  a 
doormat,  arc  shared  by  all  Americans. 
Painted  on  the  shoe  cleaner  is  this  terse 
admonition:  "If  You  Buy  Cerman-Made 
Goods,  Don't  Wipe  Your  Feet  on  This 
Mat." 


UMPIRE'S  CHAIR  FILLS  EVERY 

NEED  AT  TOURNAMENT 

Ordinarily  unnoticed,  a  humble  um- 
pire's chair  created  a  sensation  all  its  own 
at  the  recent  national  lawn-tennis  tourna- 
ment. The  "chair"  was  really  a  cabinet 
raised  five  feet  from  the  earth  by  stout 
wooden  legs.  On  top  sat  the  umpire; 
within  were  compartments  and  drawers 
containing  every  article  of  possible  use  in 
the  play.  One  "pigeonhole"  contained 
rackets;  others  held  balls,  sweaters,  and 


towels.  The  designer  pointed  with  par- 
ticular pride  to  the  drawer  containing  his 


Players  ip  the  Recent  National  Lawn-Tennis  Tour, 
namcnt  were   Delighted  with  This  Umpire's  Chair, 
Which  Contained  Emergency  Equipment  for  Every 
Imaginable  Use 


emergency  kit,  comprising  scissors,  safety 
pins,  aromatic  spirits  of  ammonia,  a<lhc- 
sive  tape,  sawdust,  shoe  laces,  resin,  chew- 
ing gum,  a  hammer.  Sliced  lemons,  and  a 
number  of  other  things. 

FRENCH  BICYCLE  STEERED 
LIKE  AUTOMOBILE 

The  simple  "bone  shaker"  of  50  years 
ago,  proud  of  its  wooden  frame  and 
wheels,  would  never  recognize  as  its  de- 
scendant a  luxurious  bicycle  which  has 
lately  appeared  in  France,  Discarding  all 
conventional  notions,  the  manufacturer^ 
have  seated  the  rider  in  a  comfortable 
"reclining  chair."  placing  before  him,  r  s 
in  an  autoniol)ile.  the  steering  column 
with  warning  horn  and  h;in<l  brake.  The 
strange  vehicle  is  peculiarly  fitted  for 
travel  over  smooth  city  boulevards. 


Lounging  in  the  Padded,  High-Backed  Seat,  the  Rider 
of  This  French  Bicycle  Pedals  along  the  City 
Boulevard  in  Absolute  Comfort 


Popular  Mechanics  features  will  appear  in  moving  pictures  issued  by  Paramount  Magaxint, 
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SQUEEGEE  MACHINE  REMOVES 

WATER  FROM  FLOORS 

Ada^tinp  the  window-washing  squeegee 
to  lloor  cleaning  is  accomplished  in  a 
novel  machine  for  removing 
excess    water    from  (loors 
that  have  been  mopped  or 
scrubbed.    Rubber  blades 
are    fastened    in    a  V- 
shapc<l    frame    which  is 
carried    by    a  three- 
wlieeled  ii:ind  truck.  Tlie 
end  of  a  rul»ber 
hose,  connected 
with   a   p  u  m  p, 
•ars  lightly  on 
the  floor  sur- 
face   at  the 


Wat«r  Collected  by    W  the  Rubber  Blades  of  This 
Floor   Squeegee  is  ^  Transfencii  lo  j  Tank  on  Ihc 
Machine   by  a  Chain-Driven  Suction  Pump 

angle  of  the  frame.  Chains  from  the  rear 
wheels  of  the  truck  drive  the  pump, 
which  sucks  the  water  collected  by  the 
scraping  blades  to  a  tank  that  is  an  in- 
tegral part  of  the  device. 


AIRMAN  SPIRALS  TO  FLOOR 
OF  YOSEMITE  VALLEY 

A  spectacular  flight  to  the  floor  of 
Yosemite  \'alley  was  recently  made  by 
an  army  airman  detailed  to  the  Cali- 
fornia  fire  patrol.     Leaving  San  Fran- 


cisco at  6  a.  m.  in  a  heavy  fog,  he  flew 
the  180  miles  to  Yosemite  in  just  l(Xi 
minutes.  .Arriving  above  the  spot  selected 
for  the  attempt,  the  canon  being  here 
roughly  a  mile  high  and  a  quarter  of  a 
mile'wide,  the  airman  started  his  descent 
at  11,()00  ft.,  banked  his  machine  on  pass- 
ing the  lips  of  the  canon,  and  spiralcd 
thence  to  the  floor.  Even  here  failure 
was  close  at  hand,  however,  as  telegraph 
wires,  trees,  and  a  large  crowd  of  spec- 
•  tators  made  landing  a  delicate  task.  The 
airman  was  received  by  park  ofiicials  and 
presented  with  a  gold  medal  for  his 
achievement. 


BOARD  FLOOR  ON  RIVER  BED 
STOPS  CHANNEL  EROSION 

Flooring  a  river  channel  with  boards 
is  rather  an  unusual  method  of  stopping 
erosion,  but  it  has  proved  successful  in 
the  Little  River  tlrainage  district  of 
Cape  Girardeau  County,  Mo.  The 
velocity  of  the  current  in  a  narrow  chan- 
nel at  the  east  end  of  the  system  was 
so  great  that  the  banks  and  bed  of  the 
stream  were  rapidly  being  washed  away. 
Along  the  otifcnding  section  he.avy 
wires  were  stretched  across  the  river, 
a  short  distance  apart,  and  secured  to 
anchors  buried  in  the  banks.  The  floor- 
ing, or  mattress,  was  built  of  12  to  16-ft, 
boards,  lapped  to  50-ft.  lengths.  Sec- 
tions. si.\  Ijoards  wide,  were  placed  on 
the  wires,  and  the  whole  laced  firnvly  to- 
gether to  a  width  of  40  ft.  The  upstream 
entl.  weighted  with  rocks,  was  anchored 
with  heavy  cables,  and  as  the  big  mat 
submerged,  the  wires  tightened,  and  the 
current  flowed  over  its  new  bed.  The 
whole  3()0.ft.  length  of  the  mattress  was 
riprappcd  to  pr«)tect  the  banks. 


liie  Mattrfcss  of  Boards.  Laid  to  Form  a  Floor  oti  the  River  Bed.  in  Seen  at  the  Left  as  It  Is  Beginning  to 
be  Submerged;  at  the  Right  All  of  the  Completed  "Floor"  Is  Visible.  Showing  the  Manner  of  Construction 


WHAT  MAKES  THE  FILM  GO  'ROUND 


By  LLOYD  D.  LEWIS 


pr\*ERY  month  there  are  enough  mov- 
ing-picture  films  sent  to  theaters  to 
reach,  if  pasted  in  a  single  strand,  half- 
way around  the  world.  And  this  is  most 
certainly  ati  absurdly  low  estimate  of  the 
output  of  the  laboi-atories  that  grind  night 
and  day,  spinning  out  the  material  for 
the  greatest  system  of  amusement  that 
the  world  has  ever  known.  It  is  the  esti- 
mate that  the  leaders  of  the  husine';^. 
laconic,  hard-thinking  business  men,  put 
upon  their  industry.  All  admit  that  it 
represents  only  the  minimum  of  the  reg- 
ularly established  concerns.  Scores  of 
independent  concerns  in  out-of-the-way 
corners  are  printing  pictures  on  which 
no  figures  are  obtainable. 

Vague  as  is  the  figure.  65.000.000  ft.,  it 
will  suffice  to  give  an  idea  of  how  enor- 
mous, mechanically,  the  moving-picture 
business  has  become.  In  point  of  capital- 
ization now  the  fifth  industry  in  .America, 
it  is  one  of  the  most  interesting  scien- 
tifically. And  certainly  the  most  romantic 
and  popular  so  far  as  its  players  are  con- 
cerned, it  is  "behind  the  screen"  one  of 
the  most  intricate  technically. 


For  one's  interest,  it  must  be  admitted, 
is  in  Charlie  Chaplin's  feet,  and  Mar>' 
Pick  ford's  curls,  and  Bill  Hart's  six- 
shooter,  not  in  the  men  who  toil  in  the 
dark  rooms  handling  thousands  of  feet 
of  film  an  hour,  and  yet.  today,  the  prin- 
cipal cause  of  the  tremendous  popularity 
of  the  picture  show  is  the  mechanical 
perfection  of  the  comi)letcd  films. 

W  hen  a  director  has  finished  "shoot- 
ing" the  hero  and  heroine,  the  work  has 
oidy  begun.  Months  must  elapse  before 
the  ]niblic  sees  the  picture.  Days  must 
be  given  to  the  development  of  the  nega- 
tive, weeks  to  the  printing  of  copies,  and 
still  more  weeks  to  the  coloring  and  ar- 
rangement of  the  film  before  it  is  ready 
for  the  public. 

Usually  l.=:i».0O0  to  200.000  ft.  are  run 
through  the  cameras  to  get  a  six-reel,  or 
6.000-ft..  picture.  The  director  stations 
three,  four,  or  five  cameras  to  take  the 
same  scene.  lie  has  one  camera  close 
beside  the  struggling  villain  and  hero,  an- 
other grinding  from  an  elevation,  still 
another  at  this  angle,  one  more  at  that 
angle.    When  all  of  these  negatives  arc 


Popular  Mechanics  feaiures  will  appear  in  moving  pictures  issued  by  Paramount  Magazine. 
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his  finished  picture  a 
thin^  of  f^reater  varich. 

"Close-ups,"  as  the 
large  views  of  acior; 
faces  are  called,  itz 
made  a  few  feet  ano 
even  inches  from  the 
face  itself;  enlarging  i- 
seldom  resorted  to  a? 
the  result  is  less  etTecti\r 
than  a  picture  obtaine! 
by  the  short-focu> 
process.  It  is  interesting 
to  observe  in  passing  thii 
the  tears  that  show  in 
"close-ups"  of  weepin; 
actresses — those  manci- 
ously  realistic  tears- 
are  usually  drops  ot 
glycerin  which  are  place! 
on  the  eyelids  before  the 
camera  begins  clickine 
and.  large  and  lustrou- 
developed,  he  selects  the  best  for  hi>  pic-  roll  down  the  cheeks  slowly  enough  to 
ture.  The  rest  arc  thrown  away.  Or  he  suit  the  photographic  process, 
may.  and  usually  does,  combine  a  few  feet  When  the  stor>'  has  been  recorded  by 
of  this  film,  with  a  few  of  that,  and  make     the  camera,  the  sections  of  the  negative 


In  the  Assembling  Room  the  Short  Lengths  of  Film.  Representing  the  Various  Scenes  of  the  Complete  Pil«». 
are  Patched  Together  by  Girls.  .Who  Work  According  to  the  Instructions  of  the  Director.  InsertiDK 
"Leaders"  and  Cutting  Out  Overlapped  Scenes.    The  Insert  Shows  One  of  the  Operators  Cuttini  tht 

Film  before  Cementing  It 


Girls  in  the  Inspection  Department  Examining  Negatives  after  Develop, 
ment.  to  Make  Sure  That  No  Mechanical  Defects  Are  Present  When 
They  L«ave  the  Laboratory  to  be  Sent  to  the  Printing  Plant 
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Automatic  Film-Printing  Machines:  The  Rieht-Hand  Reel  on  Top  of  Each  Machine  Containi  the  Negative, 
the  Left-Hand  Reel  the  Positive  Stock.    The  Exposure  Period  is  Set  with  a  Dial  on  the  Front,  which 
is  Adjusted  to  Suit  the  Particular  Printing  Qualities  or  Requirements  of  Each  Piece  of  Negative 


'  that  are  to  be  used  in  the  completed 
picture  are  shipped  to  the  printing  lab- 
t>ratories,  many  of  the  California  compa- 
nies sendinpf  their  negatives  to  a  labora- 
tory in  Chicago,  whose  central  location 
makes  it  a  natural  distribution  point. 

Along  with  the  film  sent  to  the  printing 
establishment  goes  a  descriptive  text  from 
the  director,  giving  instructions  as  to 
which  scenes  are  to  be  given,  and  also 
sections  of  film  bearing  the  subtitles, 
or  "leaders."  which  have  been  drawn  and 
painted  by  artists  and  then  photographed 
at  the  studios. 

Huge  insurance,  often  running  as  high 
as  $20(W)  or  $250,000  apiece,  is  placed 
upon  these  original  films,  known  as  "mas- 
ter negatives."  It  is  extremely  impor- 
tant that  no  accident  or  even  atmos- 
pheric change  affect  this  negative,  for 
if  it  is  harmed,  the  whole  costly  process 
of  photographing  must  be  gone  through 
again. 

The  printing  factor>'  is  a  sealed  and 
carefully  tested  building.  Its  interior  is 
kept  at  a  uniform  temperature,  about 
78*,  summer  and  winter.  Even  the  heat 
radiating  from  the  bodies  of  the  employes 
is  considered  and  taken  into  account  in 
regulating  the  artificial  heating  of  the 
room,  for  the  gelatinous  nature  of  the 
raw  film  requires  the  most  exact  care, 
or  it  will  melt  or  harden  and  render  a  film 
useless  for  exhibition.    Similarly,  every 


ounce  of  air  that  enters  the  building  is 
washed  by  running  water,  for  a  speck  of 
dust  might  otherwise  alight  on  a  precious 
negative,  ruin  the  facial  expression  of 
the  starring  actress,  and  cost  the  picture 
its  "punch." 

After  expert  cutters  have  assembled 
the  pieces  of  the  master  negative  accord- 
ing to  the  directions,  and  inserted  the 
subtitles  at  the  exact  points  scheduled, 
the  film  is  sent  to  the  printing  room, 
where  copies  of  it  are  made.  It  is  the 
copies,  never  the  original  negative,  that 
one  sees  in  picture  houses.  The  master 
negative  is  too  precious  to  be  intrusted 
to  the  handlitig  of  an  indififerent  opera- 
tor. 

Of  the  average  film,  50  to  75  prints 
are  made,  but  in  the  case  of  one  of  the 
most  popular  cinema  comedians,  as  many 
as  250  to  275  i)rints  have  sometimes  been 
required.  When  rcpeaterl  inspection  has 
assured  the  lal>oratory  superintendent 
that  the  negative  is  according  to  direc- 
tions, he  has  it  carefully  washed  and 
cleaned  and  then  sent  to  the  printing 
room,  with  detailed  instructions  how 
long  to  expose  each  picture;  when  to 
change  the  time  ^  catch  the  sunlight 
scenes;  when,  to  catch  the  midnight-ride 
scenes,  and  when,  to  show  the  hero  feel- 
ing his  way  through  the  blackened  cave. 

At  the  printer's  left  hand  is  a  reel  of 
"positive    stock,"   which   appears  milky 
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white  in  the  red  lif^ht  of  the  room.  This 
positive  has  been  perforated  on  a  neigh- 
boring machine  shortly  before.  The 
printer  'starts  the  positive  entering  his 
machine  at  one  slit,  the  master  negative 
at    another.      Electricity    draws  them 


la  the  Drying  Room,  the  Developed.  Fixed,  and  Washed  Prints  are 
Wound  on  Great  Drums  and  Rotated  Until  the  Films  are  Perfectly  Dry 


through,  turning  tiny  sprockets  in  the 
machine's  interior.  Passing  before  a 
strong  light  within  the  machine,  the  posi- 
tive has  every  image  of  the  negative 
photographed  upon  it.  It  emerges  and  is 
reeled  up  and  carried  off  to  the  develop- 
ing room,  while  the  negative  is  reeled  back 
onto  its  stand  at  the  i)rintcr's  right  hand 
and  is  ready  to  be  used  on  the  next  reel 
of  positive. 

It  is  especially  important  that  static 
electricity  be  absent  from  this  printing 
room,  for  its  presence  will  cause  fine,  ir- 
regular lines  to  appear  in  the  film,  which 
may  sometimes  totally  ruin  it. 

Passing  from  the  printing  room,  the 
positive  is  unreeled  and  wound  about  a 
rack,  so  that  it  does  not  overlap  or  touch 
in  any  of  its  sections.  Cut  into  lengths 
of  about  4()0  ft.,  it  is  moved  automatically 
down  through  vats  containing  the  devel- 
oping fluids.  These  liquids  arc  kept  in 
constant  circulation,  and  at  a  constant 
temperature.  Emerging  from  the  first 
vat,  expert  workmen  lift  the  positive  out, 
and  place  it  in  open  baths,  permitting  it 
to  remain  for  a  certain  period,  the  time  of 
which  la  exactly  told  by  electric  lights 
that  flash  on  when  the  rack  enters  and 
off  when  the  time  is  up.  At  certain  times 
the  developer  and  washes  drain  away. 


Their  usefulness  has  been  chemically  fore- 
told, and  at  the  exact  moment  when  they 
would  become  dangerous  to  the  best  ap- 
pearance of  the  film,  they  run  off  and 
fresh  fluids  fill  the  containers.  AW  through 
the  various  fixing  baths  this  mechanical 
precision  is  maintained. 
The  water  enters  the 
plant  through  five  filters, 
each  of  which  is  guar- 
anteed to  take  out  all 
impurities.  The  char- 
acter of  the  water  is 
chemically  tested,  and  it 
is  treated  to  remove  its 
hardness,  which  causes 
air  bubbles  to  spring  up 
in  the  film.  It  would  be 
an  object  lesson  to  any 
amateur  photographer 
to  observe  the  painstak- 
ing care  with  which  the 
washing  processes  are 
executed  in  moving-pic- 
ture work.  Hundreds  of 
times,  it  seems,  the  racks 
are  agitated  in  fresh 
water,  over  and  over 
again,  until  all  hypo  and 
silver  salts  are  removed. 
When  the  time  is  up, 
set  up  before  strong  red 


the  racks  are 
lights  and  experts  go  over  the  positives 
to  detect,  if  possible,  the  slightest  irregu- 
larity in  photography  or  printing.  When 
pronounced  perfect,  the  film  is  sent,  by 
dumb-waiters,  to  the  floor  above,  known 
as  the  drying  room.  There  it  is  placed 
on  a  specially  constructed  stand  and 
reeled  onto  huge  wheels,  which  whirl 
rapidly  in  a  light,  cven-temperatured 
room  until  the  last  atom  of  moisture  is 
removed  from  it.  Each  of  these  great 
lath  drums  will  dry  4.000  ft.,  or  four  reels, 
of  film  an  hour.  A  perforating  machine 
will  prepare  some  28,000  ft.  per  hour.  A 
printing  machine  cannot  be  so  easily 
timed,  since  some  scenes  require  much 
longer  time  than  others,  and  a  series  of 
interior  scenes  demand  longer  exposure 
than  a  sequence  of,  for  instance,  snow 
pictures. 

When  the  film  is  to  be  tinted  or  toned, 
it  goes  to  the  color  room  before  it  ascends 
to  the  drying  room.  Experts,  long 
schooled  in  the  art,  are  the  only  workmen 
who  are  intrusted  with  the  tinting  and 
toning  processes.  In  the  tinting  work 
the  whole  picture  is  stained,  while  in  the 
toning  certain  parts  are  touched  to  dif- 
ferentiate them  from  the  rest  of  the 
scene.    When  the  negative  leaves  this 
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color  room  and  poes  onto  the  dryinp 
drums,  night  scenes  are  blue,  sepia  in- 
teriors amber,  purp  black-and-white  sun- 
lifjht  scenes  gray. 

At  the  moment  the  film  is  thoroufjhly 
dry,  it  is  reeled  off  into  a  compact  roll 
aj^in,  a  specialist  stand- 
ing at  its  side,  scrutiniz- 
ing each  foot  of  it  to  de- 
tect any  errors  that 
might  have  escaped 
other  inspectors.  If  poor 
photography  is  evident, 
that  section  is  clipped 
out  and  an  order  sent 
through  for  a  "repeat." 
The  printing  machine 
sends  that  part  of  the 
master  negative  through 
again,  the  strip  comes 
down  the  line,  and,  if 
perfect,  is  simply  glued 
into  the  positive  at  the 
proper  point. 

In  these  laboratories, 
corps  of  chemists  are 
working  constantly  on 
new  hypos  and  develop- 
ers, seeking  to  find  solu- 
tions that  will  give  novel  effects  to  the 
films.  Stereoscopic  pictures  are  certain 
to  be  develo|)ed  in  the  near  future,  but 


beyond  that  event,  the  principal  artistic 
progress  of  moving  pictures  will  be  made 
in  new  chemical  treatments  and  solutions 
which  will  heitjhtcn  the  pictorial  value 
of  the  scenes.  That  these  experiments  are 
productive  of  interesting  and  valuable  re- 


Automatic  Perforating!  Machines  Make  the  Holes  along  the  Edges  cf  the 
Unexposed  Film  Stock,  to  Fit  the  Sprockets  of  the  Camera  and  the  Pro- 
jecting Machines  in  the  Theaters.    Only  Nonactinic  Light  is  Allowed  to 
Enter  This  Room.    The  Film,  When  Purchased,  Has  No  Perforations 

suits  has  already  been  demonstrated  on 
the  icrcen,  where  each  innovation  makes 
its  debut  as  soon  as  it  is  perfected. 


HARVESTER  FOR  CLOVER  SEED 
PICKS  RIPE  HEADS  ONLY 

.\  large  harvesting  machine  for  clover 
seed  that  picks  only  the  ripe  heads,  leav- 
ing the  green  plants  for  later  gathering, 
has  been  invented  by  an  Indiana  farmer. 
A  revolving  brush  knocks  the  hulls  out 
of  the  ripe  heads  by  striking  them  against 
a  table,  which  also  helps  to  remove  the 
dust.  The  suction  of  a  fan  picks  up  the 
hulls,  and  after  the  seeds  have  been  ex- 
tracted in  a  separating  drum,  a  blast  of 


;itr  driven  u])  through  a  screen  blows  out 
the  remaining  dust.  The  harvester  may 
be  operated  repeatedly  over  the  same 
field,  as  the  seed  continues  to  ripen.  It 
is  drawn  by  a  team  of  horses  or  a  small 
tractor,  requiring  comparatively  little 
power  for  so  large  a  machine. 


CA  British  highway  engineer  has  com- 
l)uted  that  8.^,720  pairs  of  old  shoes  arc 
necessary  for  every  mile  of  dustless  road 
made  of  a  patented  slag,  rock,  asphalt, 
and  scrap-leather  composition. 


Lett,  Front  View,  and  Right.  Back  View  of  Clover-Seed  Harvester  Which  Takes  Only  the  Ripe  Heads. 
Leaving  the  Oreen  Standing  for  Another  Day:  The  Seeds  are  Knocked  Off  by  a  Brush  and  Picked  Up  by  Suction 
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HUGE    STATUE    IN    CITY  PARK 

WELCOMES  VISITING  FLEET 

A  heroic  statue  of  the  traditional  "Un- 
cle Sam"  formed  part  of  the  decorative 

  scheme  which 

helped  to  en- 
liven  Los 
Angeles  at 
the  time  of 
its  recent 
welcome  t  o 
the  new  Pa- 
c  i  f  i  c  fleet. 
W  i  t  h  arms 
crooked  i  n 
characteristic 

sailor  fashion. 
Uncle  Sam 
smiled  down, 
from  his 
height  of  25 
ft.,   on  thou- 

  sands  of 

sight  -  seeing 
officers  and  sailors  from  every  state  in  the 
Union.  The  statue  was  given  a  position 
of  prominence,  being  placed  at  the  en- 
trance to  Pershing  Park  in  the  heart  of 
the  business  district.  Comparison  with 
the  figures  at  the  base  reveals  its  size. 


OBTAIN   IMPORTANT  TRINKETS 
IN  MOUND-BUILDER'S  TOMB 

• 

Digging  into  the  tomb  of  a  mound- 
builder  chief  near  Newark.  Ohio,  scien- 
tists recently  discovered  ancient  trinkets 
which  they  declare  establish  the  fact  that 
the  stone-age  inhabitants  of  the  locality 
belonged  to  the  same  tribe  whose  earth 
monuments  are  found  in  other  parts  of 
the  state,  notably  Ross  County,  where 
similar  research  work  has  disclosed  sur- 
prising evidence  of  prehistoric  culture. 
The  scpulcher  is  located  near  the  Aim 
quarries  from  which  aborigines  obtained 
material  for  arrowheads  and  other  im- 
plements. It  is  made  of  small  stone>. 
and  buried  in  a  circular  mound  of  earth, 
about  13  ft.  high.  The  chief's  skeleton 
indicated  that  he  was  a  man  nearly  6  ft; 
tall,  and  over  average  weight.  Under- 
neath the  bones  was  found  what  is  con- 
sidered the  most  important  article  taker, 
from  the  excavation,  a  copper  gorget,  be- 
lieved to  have  been  a  token  of  authority 
or  rank.  Other  objects  of  interest  were 
copper  earrings,  an  armlet  of  the  same 
material,  and  heads  made  from  sea  shelU. 
which  evidently  had  been  worn  as  a  neck- 
lace. Every  part  of  the  tomb  was  care- 
fully examined  by  the  researchers. 
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This  Picture  was  Taken  in  the  Few  Minutes  between  the  Airplane's  Descent  on  and  Ascent  from  the  Roof. 
This,  the  First  Performance  of  Its  Kind  in  the  World's  History,  v/as  Done  with  No  Previous  Planning  or 
Preparation.    The  Air  Being  Quiet,  the  Airman  Was  Able  to  Bring  His  Plane  Down  Squarely  on  the  Peak 
of  the  Sloping  Roof.    The  Take-OfF  Was  No  Less  Haxardous.  Yet  Equally  Successful 


AIRMAN  LANDS  AND  TAKES  OFF 

FROM  BUILDING  ROOF 

A  Frenchman  was  the  first  to  land  an 
airplane  on  a  roof;  but  America  claims 
the  first  airman  to  both  land  and  take  off 
from  such  a  limited  surface.  The  per- 
formance was  altogether  unpremeditated, 
being  resolved  upon  while  the  airman  was 
flying  above  a  quartermaster  building  in 
Newark,  X.  J,  Spiraling  down,  he  straight- 
ened out  just  above  the  roof  which  slopes 
gently  on  both  sides  of  the  peak.  He 
gauged  his  position  nicely  and  was  able  to 
plant  one  landing  wheel  on  cither  side  of 
the  rooftree.  When  his  plane  had  rolled 
to  a  stop,  the  airman  had  it  pushed  back- 
ward to  the  farther  end  of  the  roof.  Here 
it  was  held  by  a  number  of  spectators 
until  the  signal  to  "let  go"  was  given, 
when  the  plane  dashed  down  the  rooftree 
and  took  to  the  air  just  a  few  feet  from 
the  other  end. 


ROARING  TORCH  OF  OIL  GAS 

BLAZES  HIGH  IN  AIR 

A  terrifying  torch  of  natural  gas.  its 
roaring  flame  leaping  300  to  400  ft.  into 
the  air,  was  the  phenomenon  that  fol- 
lowed a  recent  drilling  in  the  California 
oil  fields.  The  gas  was  ignited,  presum- 
ably, by  a  spark  when  some  flint  bowlder, 
ejected  by  the  enormous  pressure,  came 
into  contact  with  the  steel  casing.  As 
a  night  spectacle  the  huge  blaze,  light- 
ing the  fields  as  bright  as  day,  attracted 
great  numbers  of  visitors,  including  an 
army  of  birds  and  insects.    The  method 


of  extinguishing  such  fires  is  to  blow 
them  out  with  steam,  and  pipes  from  20 
boilers  had  to  be  run  to  this  one,  the 
men  working  behind  shields  to  protect 
them  from  the  intense  heat.  The  derrick 
and  drill  pipe,  of  course,  were  destroyed 
in  the  first  burst  of  flame. 


Burning  Gas  Well  with  Flame  800  to  400  Feet  High: 
The  Wreckage  of  the  Derrick  and  Drill  Lies  at  the 
Foot,  the  Square  Objects   Being   Shields  for  the 
Workmen 
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DRIVEWAYS  TO  THREE  FLOORS 
OF  NiSW  HOTEL  GARAGE 

Driveways  on  different  levels  make  it 
possible  to  drive  automobiles  into  en- 
trances to  all  floors  of  a  modern  thrcc- 


Built  on  the  Side  of  a  Hill,  with  One  pnd  Partly  Buried  in  the  Earth 

Belongs 


%  vii  iiic-  ui    m  mil,  wiin    wiic    ^nu  i 

This  Three-Story  Garase  Has  Driveways  Leadins  to  All  Floors. 
In  the  Background  Is  .the  Hotel  to  Which  ft 


storj'  hotel  garage  recently  completed  in 
an  eastern  city.  The  bnilding  is  located 
on  the  sitle  of  a  steep  hill,  with  one  end 
partly  buried  in  the  earth.  Little  labor 
was  required  to  make  the  driveways,  which 
are  like  huge  steps  in  the  slope,  each  one 
at  the  height  of  a  floor.  The  lowest  has 
a  slight  downgrade  toward  the  garage, 
the  second  is  nearly  level,  while  the 
third  has  a  barely  noticeable  upgrade. 
Three  hundred  cars  can  be  housed  in  the 
structure. 


GERMAN  BATTERY  IN  BELGIUM 

HAS  INTERESTING  POINTS 

.'\rtillcry  installed  by  the  German  forces 
along  the  coast  of  Belgium  is  being 
studied  with  considerable  interest  by  mil- 
itary students.  The  most 
powerful  battery,  one  of 
the  North  Ostend  group, 
consists  of  four  15-in. 
guns,  each  over  56  ft. 
long.  The  big  guns 
pivot  on  ball  bearings, 
and  are  aimed  horizon- 
tally by  a  rack  and  pinion 
driven  by  a  chain  from 
an  electric  motor  hung 
below  the  carriage  in  a 
steel  cradle.  .\  great 
sliding  nut  on  a  huge  in- 
clined screw  elevates  the 
barrel,  this  too  being  op- 
erated by  a  motor  hung 
from  the  opposite  side  of 
the  carriage,  and  work- 
ing througli  a  two-speed 
change  gear  shifted  by  a  hand  lever.  Both 
motors  drive  through  clutches,  giving 
fairly  accurate  ranging,  which  is  com- 
pleted to  precision  by  handwheels. 


C7Mie  notorious  Moroccan  bandit.  Rai- 
>uli.  is  taking  photographs  of  his  battle 
scenes,  in  modern  style;  and  now  he  is 
looking  for  a  motion-iiicture  photogra- 
])hcr  to  record  the  movements  of  his  up- 
rising. So  far  the  adventurous  camera 
men  have  not  crowded  the  opportunity, 
remembering  that  many  enter  the  Raisuli 
stronghold.  i)ut  few  emerge. 


ARMY  TRUCKS  BREAK  BRIDGES 
ALONG  WESTERN  HIGHWAY 

W  ithin  a  4(M)-mile  length  of  the  Lin- 
coln Highway  through  Wyoming,  the 
long  train  of  army  trucks  now  on  its  way 
across  the  continent  broke  through  a 
total  of  47  different  bridges.  One  of  the 
objects  of  the  trip  was  to  demonstrate 
that  some  of  the  country's  highway  pro- 
visions are  inadequate  to  the  severe  de- 
mands of  military  work.  The  broken 
bridges  were  promptly  reconstructed  by 
the  engineers  who  accomjianied  the  train 
for  that  purpose.  Their  collapse  was  no 
reflection  on  their  design,  for  they  were 
amply  strong  for  tourist  traffic. 


SHIPLIKE  LUMBER  RAFT  TOWED  LONG  DISTANCE 


.\  gigantic  shiplike  raft,  containing 
thnusand>  of  feet  of  sawed  lumber,  re- 
cently wa>;  towed  from  Hommelvik.  on 
the  coast  of  Xorway.  to  Harwich.  Eng- 
land, with  the  loss  of  only  a  few  timbers 
en  route,  in  spite  of  rough  weather.  The 
trip  of  over  l.(HH)  miles  was  made  in 
tight  days  behind  a  l«200-hp.  tug.  Two 
electric  cranes  and  a  large  force  of  men 
were  kc|»t  busy  two  weeks  disassembling 


the  great  mass  of  wood,  which  was  360 
ft.  long.  Ai)  ft.  across,  and  18  ft.  thick. 
Comparatively  few  pieces  were  water- 
soaked,  and  none  was  actually  damaged 
by  the  long  voyage. 

Constructing  the  raft  was  no  small 
task.  The  first  step  was  the  building  of 
shipways  on  the  beach  at  Hommelvik. 
Heavy  crossbeams  were  lai<l  between  the 
ways  and  parallel  with  them  on  blocks 
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Broadside  View  of 
the  Great  Lumber 
Raft  as  It  Appeared 
Just  before  Starting 
on  Its  Long  Voyage 
from  Hommelvik, 
Norway,  to  Har- 
wich, England 

that  held  the 
timbers  level 
with  the  latter. 
To  the  beams 
a  double  floor 
of  planks  was 
nailed,  and 
around  the 
floor  was  erect- 
ed a  6-ft.  wall 
of  ])oards,  brought  to  an  acute  anjjle  at 
one  end  to  form  a  prow,  and  fashioned 
to  resemble  the  stern  of  a  versel  at  the 


In  This  Picture  can  be  Seen  the  Pointed  Prow  of  the  Raft,  and 
the  Cabin.    The  Latter  Is  Located  Forward  of  the  Foremast, 
and  will  Accommodate  a  Crew  of  Eight  Men 


1  irii.ly  Bound  To- 
gether with  Bolls 
and  Cables,  This 
Ship-Like  C  o  lie  c- 
tion  of  Timbers  was 
Towed  1.000  Miles 
with  the  Loss  of 
Only  a  Few  Boards 

hiunchcil.  Six 
feel  more  were 
a  d  d  c  d  to  the 
thickness  of  the 
load  at  a 
wharf. 

Bolts  run- 
n  i  n  p:  through 
the  raft  from 
the  ends  and 
centers  of  the  crossbeams,  and  through 
similar  timbers  laid  across  the  top  of  the 
raft,  held  the  boards  together.  .Springs 
were  placed  under  the 
nuts  on  the  bolts  to  al- 
low for  expansion.  Over 
the  upper  crossbeams 
more  lumber  was  laid,  to 
form  a  convex  surface. 
This  portion  of  the  raft, 
whicli  might  be  called 
the  d  c  c  k  c  a  r  g  o  .  w  a  s 
fastened  to  the  upper 
cr«.»ssbeanis  with  steel 
cables  and  center  bolts. 
Xe.ir  the  bow  end  of 


Building  the  Raft:  Above  arc 
Shown  the  Ways,  with  the  Par- 
tially Completed  Floor  upon 
Them.  At  the  Right,  the  Sides 
Are  in  Place,  and  the  Hull  is 
being  Filled  with  Timbers.  Soon 
After  the  Latter  Picture  was 
Taken,  the  Raft  was  Launched 

other.  Lumber  was  laid 
in  the  crude  hull,  with 
ends  overlapping,  to  a 
height  of  6  ft.,  before  the 
half-completed  raft  wa> 
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the  raft  a  cabin  was  built,  projecting 
about  3  ft.,  and  capable  of  accommo- 
dating eight  men.  A  rudder  was  placed 
in  a  steel  frame  at  the  stern,  and  steering 
gear  was  installed  in  front  of  the  cabin. 


TONS  OF  DISCARDED  SHELLS 
ON  WAY  TO  FOUNDRY 

A  carload  of  big-gun  shells  is  no  un- 
usual consignment  for  a   foundry  now 
that   constructive   value  is 
more    important    than  de- 
structive.    The   shells  that 
carry  charges  arc  first  un- 
loadoil  and  stripped  of  their 
cf)pper    and    brass,  while 
those  that  never  were  as- 
seinltled  are  simply  dumped 
into  the  car  and  sent  on 
their  way  to  relieve  (he 
<lL'man(l   for  new  steel 
and   iron.    The  lifting 
magnet  is  a  particularly 
convenient     means  of 
unloading  this  kind  of 
scrap  and  is  commonly  used. 


Carload  of  Discarded  Shelli  being  Unloaded  with  a 
Lifting  Magnet  at  a  Foundry  Where  They  were  Sent 
to  be  Metamorphosed  into  Machines  and  Implements 


ADULT  DAY  SCHOOL  EXTENDS 
WORK  OF  EVENING  CLASSES 

In  establishing  evening  classes  for  for- 
eigners, and  other  adults  anxious  to  fit 
themselves  for  .American  life,  city  au- 
thorities have  commonly  made  no  pro- 
vision for  the  large  number  of  workers 
who  la!)«ir  at  night.  In  Chicago,  how- 
ever, the  Board  of  Education  has  seen 
the  need  and  now  provides  free  instruc- 
tion at  the  Haven  school,  located  near 
the  loop,  both  morning  and  afternoon. 
Foreigners  may  here  learn  to  speak,  read, 
and  write  the  Knglish  language,  or  may 
prt-parc  themselves  for  application  for 
citizenship  papers. 


ORE  SHIP'S  GAS-FILLED  HOLD 
SCENE  OF  HEROIC  RESCUE 

Tucked  into  the  stern  of  a  huge  ore 
freighter,  lately  tied  to  a  Philadelphia 
dock,  is  a  deep  water-ballast  tank  that 
was  recently  the  scene  of  a  near-tragedy. 
Lantern  over  his  arm,  the  chief  engineer 
had  climbed  down  the  ladder  and  set  foot 
in  the  stale  water  covering  the  bottom. 
The  mate,  peering  down  from  above,  saw 
the  "chief"  totter  and  fall,  and  the  lan- 
tern snuflfed  out  by  the  water.  Realizing 
at  once  the  presence  of  poison  gas,  he 
shouted  an  alarm.  .Sailors  and  dock  work- 
ers scurried  vainly  after  gas  masks;  but 
two  young  assistant  engineers,  loyal  to 
their  chief,  clambered  immediately  into 
the  black  pit — and  were  themselves  over- 
come. Fortified  by  a  stream  of  com- 
pressed air  from  the  air  hose,  two  more 
rescuers  descended.  As  they  struggled  in 
the  darkness  they  fell  also,  but  not  until 
the  three  engineers  had  been  lifted  to 
the  deck. 


WALLS  OF  OLD  ADOBE  CHURCH 
PROPPED  BY  BUTTRESSES 

Destroyed  in  168()  and  rebuilt  in  1710, 
San  Miguel  chapel  in  old  Santa  Fe.  N.  M., 
is  one  of  the  most  ancient  ecclesiastical 
structures  in  America.  The  infirmities  of 
age  are  now  creeping  upon  it,  however, 
the  disintegration  of  the  adobe  brick  caus- 
ing the  walls  to  bulge.  Church  authori- 
ties are  naturally  unwilling  to  see  harm 
come  to  the  old  structure,  so  have  caused 
the  erection  of  heavy  stone  buttresses  to 
hold  the  walls  in  place,  for  a  time  at  least. 
The  modern  concrete  work  contrasts  de- 
cidedly with  the  old  adobe  construction. 


Left,  the  Construction  of  Stone  Reinforcements  afminst 
the  Chapel  Wall;  Right,  a  Completed  Buttress 
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Pitted  into  This  Modern  Gypsjr  Van,  with  an  Econo.-ny  of  Space  Seldom  Seen  outside  Shipboard.  Are  an 
Oil  Cooking  Range,  a  Folding  Bed,  a  Refrigerator.  Cupboards,  Curtained  Windows,  and  a  Dozen  Little 
Household  Luxuries.    The  Comforts  of  This  Snug  Traveling  Home  are  to  be  Enjoyed  by  a  Husband  and 
Wife  Who  will  Tour  the  United  States  in  an  Effort  to  Recover  the  Husband's  Health 


COMFORTABLE  HOME  BUILT 
ON  AUTOMOBILE  CHASSIS 

Gypsies  have  wandered  throupjh  the 
countries  of  Europe  for  the  last  5tX) 
years,  but  it  has  remained  for  an  Ameri- 
can shoemaker  and  his  wife  to  do  the 
thing  in  unprecedented  style.  Ordered  to 
live  in  the  open  air  after  an  attack  of 
"flu."  the  shoemaker  decided  to  tour  the 
United  States.  By  means  of  a  publicity 
scheme,  he  secured  the  cooperation  of  the 
local  chamber  of  commerce,  hired  a  car- 
penter, bought  an  automobile  chassis, 
and  built  his  unusual  home.  It  boasts 
only  one  room,  it  is  true,  but  therein  are 
concentrated  comforts  and  conveniences 
sometimes  lacking  in  a  five-room  apart- 
ment. It  is  lighted  by  electricity,  heated 
by  electric  radiators,  equipped  with  an  oil 
cookstove,  a  refrigerator,  a  folding  bed, 
a  table,  chairs,  and  a  day  couch. 


ANTI-AIRCRAFT  PROJECTILE 
EXPANDS  TO  LARGE  AREA 

Somewhat  reminiscent  of  the  old-time 
"chain  shot,"  familiar  to  those  who  look 
at  the  pictures  in  the  back  of  the  dic- 
tionary, is  a  strictly  modern  form  of  anti- 
aircraft projectile  designed  by  a  Cincin- 
nati automobile  man.  Of  the  conven- 
tional outside  shape,  the  new  projectile  is 
split  longitudinally  into  four  parts,  fas- 
tened together  by  long  chains  carried  in- 
side the  casing.  Rapidly  rotated  by  the 
rifling  of  the  gun,  the  novel  missile  flies 
apart  by  centrifugal  force  on  leaving  the 
muzzle,  and  becomes  a  huge  ring,  cover- 
ing an  area  a  hundred  times  the  size  of 
the  gun  caliber.    An  alternative  arrange- 


ment is  to  release  the  fastenings  by  a 
time  fuse,  set  for  the  range  of  the  target. 
The  design  was  inspired  by  the  demon- 


Successive  Positions  Assumed  by  the  Split  Projectile 
After  It  Leaves  the  Gun:  The  Insert  Gives  Cross 
and  Longitudinal  Sections  of  the  Missile 

strated  inefTectiveness  of  ordinary  pro- 
jectiles against  air  craft. 


CThe  use  of  rushes  for  reinforcing  con- 
crete is  said  to  be  particularly  valuable 
in  the  construction  of  thin-walled  struc- 
tures such  as  ships. 
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MECHANICAL  HAND  OPERATED 
BY  MOVING  SHOULDER 


SNOWBALLS  FORMED  BY  WIND 
IN  SOUTHERN  MAINE 


With  many  former  fighting  men  minus  Eccentric  nature  romped  in  southern 
arms,  appliances  for  the  remedy  of  such  Maine  last  spring  and  strewed  the  coun- 
loss  are  receiving  considerable  attention,     try    with    some    remarkable  playthings. 

  countless    snowballs  of 

varied  size,  formed  with- 
out  the   aid   of  human 
hands.     A  heavy  snow- 
storm  was  followed  by 
sunshine  and  a  high 
w  i  n  d  .     The  latter, 
coming  in  gusts,  picked 
up    small    quantities  of 
the  partly  melted  snow 
and    blew    them  across 
the  fields.    As  the  coUcr- 
tions  of  flakes  traveled, 
they  became  more  or  le>^ 
ball-shaped  and  increased 
in  size  by  gathering  snow 
from    their    paths,  and 
came  to  a   stop  only 
when    their   weight  be- 
came too  great  for  the  wind  to  move.  In 
one  case  a  ball  was  rolled  36  ft.  before  it 
stopped.    The  diameters  of  the  sphere* 
ranged  from  2  in.  to  2  ft.    Larger  balU 
were  formed  on  slopes,  where  the  incline 
assisted  the  wind. 


and  numerous  new  devices  of  this  kind 
are  being  placed  on  the  market.  Among 
these  is  a  contrivance  manufactured  by 
a  Canadian  firm  to  serve  as  a  hand.  It 
consists  of  two  hooklike  jaws,  held  to- 
gether by  a  spring,  and  designed  to  be 
opened  by  pulling  a  cable  attached  to 
a  lever  on  one  of  the  members.  The 
hand  is  screwed  to  the  end  of  an  artifi- 
cial arm,  and  the  cable  attached  to  a  har- 
ness which  passes  over  the  opposite  shoul- 
der. A  slight  forward  movement  of  the 
latter  opens  the  jaws,  and  objects  in- 
.serted  between  them  are  held  firmly  by 
the  spring. 


BIG  CALIFORNIA  MOVIE  PLANT 
TO  SERVE  MANY  PRODUCERS 

One  of  the  southern  California  film- 
producing  centers  is  to  have  a  huge  new- 
studio  and  plant,  designed  to  serve  as 
many  as  30  movie-making  concerns  at 
one  time.  The  buildings  will  cover  about 
half  of  a  40-acre  field  now  used  for  fly- 
ing, the  total  cost  being  estimated  at 
$1,500,000.  One  stage  will  be  100  by  4S() 
ft.,  divided  into  eight  parts;  two,  100  by 
360  ft.,  will  take  six  companies  each,  and 
two.  100  by  3.^0  ft.,  will  serve  five  more 
apiece.  Factory  floor  space  of  8(),000  sq. 
ft.,  containing  all  necessary  departments, 
will  connect  with  the  stages  by  a  30-ft. 
runway.  1.000  ft.  long,  with  electric  trucks 
to  transport  the  materials.  Kach  tenant 
company  will  have  its  own  administra- 
tion building. 


OLD  LIMOUSINE  BODY  SERVES 
AS  CASHIER'S  OFFICE 

Its  passenger-carrying  life  over,  an  old 
limousine  body  is  serving  in  a  western 
city  as  an  office  for  the  cashier  of  an  auto- 
mobile filling  station.  A  shelf  has  been 
built  over  the  front  seat,  behind  which 
the  money  handler  sits,  and  on  this  i^ 
placed  a  cash  register.    The  body  is  siip- 


This  Old  Limousine  Body  Makes  a  Convenient  Office 
for  the  Cashier  of  an  Automobile  Filling 
Station  in  a  Western  City 

ported  by  a  concrete  foundation,  and 
made  more  attractive  by  flower  boxes  and 
a  latticework  fence. 
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HARDWARE  STOCK  REPRODUCES  STATE  SEALS 


Reproductions  of  State  Seals,  Built  Up  of  Stand 
Pieces  in  th«  Alabama  Seal.  829  (or  Flo-ida 
Pocketknives  and  Scissors,  Drawing  In 


Hardware  stock  lends  it- 
self to  the  assembly  of  as- 
tonishing imapes,  as  the 
window  displays  of  retail 
stores  not  infrc(|ucntly 
testify.  An  ambitious  effort 
of  this  kintl  was  recently 
revealed  in  the  construction 
of  a  number  of  state  seals  wiih 
standard  material.  That  con 
siderable  labor  was  involved,  not 
to  mention  unusual  patience,  is 
shown  by  the  fact  that  the  seal 
of  Tennessee  took  1,358  pieces; 
the  Alabama  seal  required  1.055 
pieces,  ;;nd  those  of  I'lorida  and 


It  Required  a  Totalof 
1.358  Pieces  of  Hard. 
ware-Store  Stock  to 
Make  the  Seal  of  the 
State  of  Tennessee, 
Besides  Much  Pa- 
tience and  Labor 


ard  Hardware  Stock,  of  Which  There  Are  1.065 
and  285  for  Georgia  :  Hinges,  Tools.  Razors, 
alruments.  and  Other  .Articles  were  Used 


(ieorjiia,  829  and  285  re- 
s])ec lively.  Taking  the 
lca>t  of  these  as  an  e.x- 
aniple.  the  seal  ring  wis 
made  of  fancy  h  i  n  g  e  s  , 
pliers,  wrenches,  aluminum 
letters,  house  numbers,  and 
irndc-marks.  The  columns 
consistcfl  of  scissors  anrl 
pocketknives  ;  ihc  base,  of  mani- 
cure in.>iruiueuis ;  the  cornice 
and  arch,  of  razors  and  knives; 
the  sun.  of  a  protractor  and  sack- 
ing needles,  and  the  soldier,  of 
sand  and  emery  papers  and  rub- 
ber packing. 


COTTON-HARVESTING  MACHINE 
USES  VACUUM  SYSTEM 

Economically  important  in  the  highest 
degree,  and  of  special  interest  in  the 
South,  if  practical,  is  a  cotton-harvesting 

machine   that  recently   

passed  preliminary 
tests  satisfactorily,  A 
vacuum  system  is  em- 
ployed, this  comprising 
an  air-suction  pump, 
connected  through  two 
tanks  to  a  long  mani- 
fold on  which  several 
lengths  of  hose  are  at- 
tached. All  the  part>; 
are  mounted  on  a  truck, 
which  is  propelled  by 
the  gasoline  engine 
used  for  actuating  the 
pump.  Each  hose  ter- 
minates in  a  nozzle  de- 
signed to  admit  cotton, 
but  to  exclude  foreign 
material,  such  as  leaves 


and  sticks.  Cotton  is  sucked  out  of  the 
bolls  and  carried  through  the  hose  and 
manifold  to  the  tanks,  where  it  is  dumped 
into  sacks.  When  a  sack  is  filled,  it  is 
replaced  with  an  empty  one.  .As  many 
rows  of  cotton  plants  as  there  are  hose 


Cotton  Harvester  in  Operation:   Fiber  is  Removed  from  the  Bolls  by 
Suction,  and  Carried  through  a  Hose  and  the  Manifold  to  the  Vacuum 
Tanks,  Where  It  is  Discharged  into  Sacks.    The  Machine  can  be  Used  for 
Spraying  the  Plants  with  Insecticide? 
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can  be  stripped  of  their  fiber  simultane- 
ously. By  disconnecting  the  manifold 
from  the  tanks  and  attaching  it  to  the 
exhaust  pipe  of  the  pump,  the  harvester 
is  converted  into  a  blower  lor  applying 
powdered  insecticide. 


LIGHTED  SIGNS  TAKE  PLACE 
OF  TRAFFIC  POLICEMEN 

Small  towns  on  busy  highways  fre- 
quently have  to  cope  with  traffic  as  dense 

as  that  of  big 
cities.  I'or  regu- 
lation after  dark, 
a  light  on  a  post, 
nicknamed  a  "  si- 
lent policeman." 
generally  does 
duty  at  each 
crossing.  A  Ken- 
tucky village  has 
improved  this  sys- 
tem by  installing 
neat  iron  sign- 
posts on  concrete 
bases  in  the  mid- 
dle of  the  cross- 
ings, a  sign  fac- 
ing each  street.  Above  the  sign  is  a  pow- 
erful electric  light  with  a  metal  cap  that 
serves  as  both  a  protection  and  a  reflector, 
so  that  the  nocturnal  motorist  has  no  ex- 
cuse for  not  "keeping  to  the  right." 


CANDLE'S  SENSITIVE  FLAME 

IS  VENTILATING  GUIDE 

As  is  well  known,  the  supply  of  oxygen 
in  a  closed  room  may  become  inailequate 
for  the  needs  of  the  human  organism 
without  the  condition  being  realized.  It 
is  for  this  reason  that  an  air-testing  de- 
vice has  been  developed  by  an  inventor 
who  has  given  considerable  stiuly  to  ven- 

  tilating  problems. 

To  a  1 1  purposes 
the  contrivance  is 
a  warning  signal 
that  attracts  at- 
t  e  n  t  i  o  n  to  the 
need  of  replenish- 
it)g  the  air  supply 
in  a  room.  I.ssen- 
t  i  a  1 1 y  it  is  a 
h  o  u  s  e  d  candle 
that  burns  with  a 
low  -  temj)erature 
tiame.  The  latter 
grows  feeble  or  extinguishes  itself  when 
the  surrounding  air  becomes  <leficient  in 


oxygen  content.  So  sensitively  is  the 
flame  adjusted  that  it  is  noticeably  af- 
fected when  several  persoas  enter.'  and 
remain  for  some  time  in,  a  closed  room 
where  it  is  burning.  In  a  home  or  of- 
fice an  occasional  brief  test  of  the  atmos- 
phere is  all  that  is  necessary.  It  is 
claimed  that  if  the  candle  burns  with  a 
bright,  unfluctuating  flame  for  three 
minutes,  it  indicates  that  the  air  is  noi 
vitiated.  Should  the  flame  be  a  feeble 
one.  however,  or  extinguish  itself,  the 
room  is  shown  to  be  in  need  of  ventila- 
tion. 


NEW  GAS-MEASURING  DEVICE 
FOR  CALIBRATING  METERS 

A  recent  improvement  in  the  apparatus 
used  for  measuring  gas.  in  the  calibration 

.   of    meters    and  similar 

work,  consists  of  a  de- 
vice not  only  simpler  but 
much  smaller  and  lighter 
than  the  old  so-called 
"cubic-foot  bottle."  The 
new  cubic-foot  standard, 
which  operates  something 
like  a  miniature  gas 
holder,  is  only  25  in.  high 
over  all,  and  when  made 
I  -i  I  of  aluminum,  is  quite 
light.  Either  water  or  oil 
may  be  used  as  the  sealing 
liquid,  and  the 
whole  equipment, 
liquid  and  all.  may 
be  carried  fr»>m 
place  to  place  by- 
one  man — an  im- 
possibility with  the 
old  apparatus.  The 
paleniefl  device  is  that  at  the  right,  and 
has  been  released  to  the  public. 


HARBOR  DEVELOPMENT  FOR 
TERMINUS  OF  SUEZ  CANAL 

The  belief  that  Suez,  southern  terminus 
of  the  Suez  Canal,  will  some  day  become 
one  of  the  largest  oil  depots  in  the  Orient 
seems  borne  out  by  the  recent  grant  of 
several  million  dollars  for  a  more  com- 
modious harbor.  The  old  harbor  was  in- 
adequate: the  new  will  comprise  a  wide 
channel  about  a  mile  and  a  half  long, 
protected  by  two  great  breakwaters  ex- 
tending into  the  Gulf  of  Suez.  Within 
the  breakwaters  will  be  established  a  fill- 
ing station  to  supply  the  constantly  in- 
creasing number  of  oil-burning  vessels. 
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Future  Officers  and  Crews  of  the  United  States  Merchant  Martae:  These  Men  Are  Students  in  One  of  the 
SchooU  Conducted  by  the  Shipping  Board,  arid  Are  Ready  for  a  Practice  Cruise  on  the  Training  Ship  "Brookdale" 


MERCHANT-MARINE  STUDENTS 
MAN  TRAINING  SHIPS 

Practical  experience  is  one  of  the 
teachers  employed  hy  the  Federal  mer- 
chant-niarine  training  schools  to  trans- 
form men  without  knowledge  of  hoats 
:vnd  the  sea  into  competent  sailors. 
Students  are  placed  on  training  ships,  and 
learn  their  lessons  while  actually  per- 
forming the  duties  of  crews  on  these  ves- 
sels. Twenty-five  thousand  recruits  have 
heen  taught  hy  this  method  since  the  es- 
tablishment of  the  schools  early  in  1918. 
Classroom  instruction,  given  on  shore, 
supplements  the  practice  cruises. 


ARMISTICE-DAY  BATTLE  LINE 
MARKED  BY  CRUDE  MONUMENT 

A  squat  stone  monument  which  rises 
four  feet  from  the  soil  of  France  near 
Stcnay  will  some  day  hold  more  interest 
for  .\merican  tourists  than  the  Arc  de 
Triomphe.  or  a  dozen  others.  For  this 
\vas  crectc<l  by  engineers  of  the  Fifth 
Army  Corps,  A.  E.  F.,  to  mark  the  high 
^vater  of  America's  triumphant  advance 
against  the  embattled  Germans,  reached 
^'ov.  11,  1918.  There's  not  another  monu- 
nicnt  like  it  in  the  world.  Trench  mor- 
tars and  helmets  deck  the  top,  bristling 


bayonets  and  more  helmets  adorn  the 
sides.  On  one  side  is  the  pentagonal 
insigne  of  the  Fifth  Corps,  worked  out  in 


The  Two  Staff  Officers  are  Standing  Proudly  by  the 
Odd  Monument  That  Marks  the  Battle  Line  of  the 
Fifth  Army  Corps,  A.  E.  P.,  on  Armistice  Day 

colored  stone.  The  monument  rests  on 
an  enduring  base  of  concrete. 


CBy  dividing  the  box  body  of  his  mo- 
tor truck  into  three  sections,  with  re- 
movable partitions,  a  Nebraska  merchant 
is  saving  considerable  time  and  expense 
in  delivery.  Such  commodities  as  coal, 
brick,  and  tile  arc  so  loaded  that  the  last 
delivery  is  put  in  first,  and  the  first  last. 


PffiuJar  MeclumUs  featurts  will  appear  in  moving pichms  issued  by  Paramount  Masaxxne, 
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AIRPLANE  BUILT  IN  DEFIANCE 
OF  CONVENTIONAL  DESIGN 

Aeronautical  cnffineers  will  have  to  g^o 
to  school  all  over  a^ain  if  success  attends 
the  trials  of  an  odd  airplane  recently 


In  Side  and  Three. Quarter  View  is  Shown  the  Revolutionary  Structure  of 
the  New  Airplane.    The  Larger  Wings  Extend  Longitudinally 
Rather  Than  Transversely 

completed.  Thus,  while  the  winprs  of  the 
conventional  airplane  extend  from  the 
fuselage  at  right  anfjles,  the  main  winpjs 
of  this  stranjje  machine  are  built  above 
and  parallel  with  the  fuselapc.  Iluj^e  lon- 
gitudinal fins,  propellers  driven  from 
within  the  fuselage,  landing  wheels  at  both 
rear  and  front,  all  serve  to  heighten  the 
bizarre  effect.  The  "ship"  is  reported 
unofficially  to  have  been  seen  in  flight 
above  its  hangar. 


WORLD-WIDE  PICTURE  SHOWS 
TO  COMBAT  IGNORANCE 

Conditions  of  ignorance,  which  are  so 
largely  responsible  for  the  spread  of  Bol- 
shevism and  the  ravages  of  disease  in  all 
qu.irtcrs  of  the  world,  are 
to  he  combated  by  the 
distribution  and  display 
of  motion  pictures  on  a 
tremendous  scale.  The 
b  n  r  c  a  u  handling  the 
I>lan,  which  has  the  co- 
oi)crative  support  of  our 
guvenuncnt  and  'many 
otiicrs.  already  has  ac- 
cumulated a  grand  total 
of  2l.(HK),(KK)  ft.  of  film, 
all  of  an  instructive  or 
inspirational  nature. 
Those  who  will  exhibit 
these  pictures  free  are 
able  to  borrow  t  h  e  ni 
without  charge.  One 
large  commercial-film 
concern  has  i)laced  its  76 
exchanges,  in  all  parts  of 
I  lie  world,  at  the  bureau's 
tlispfisal,  and  the  pictures 
will  be  shown  in  motor- 
truck theaters  in  regions 
dilVicull  of  access,  as  well 
as  in  the  factories  and 
halls  of  civilized  industry,  for  the  benefit 
of  all  classes  of  workers. 


^HARVARD  FRESHMEN  REQUIRED 
TO  PLAY  OUTDOOR  GAMES 

Vanished,  at  Harvard  University,  is  the 
old  attitude  which  divided  the  student 
body  into  two  camps,  composed  of  those 
who  went  in  for  development  above  the 
collar,  and  those  who  favored  develop- 
ment below  the  collar.  For  it  is  now 
ruled  that  every  freshman  shall  ])artici- 
pate  in  some  outdoor  game  for  at  least 
three  hours  each  week.  .After  examina- 
tion by  a  school  physician,  the  student 
is  given  a  limited  choice  which  will  carry 
him  to  the  baseball  diamond,  to  the  foot- 
ball gridiron,  to  the  wrestling  mat,  or 
some  other  arena  of  endeavor. 


HANDLE  AND  FLAP  FASTENER 
ON  PAPER  ENVELOPE 

A  self-sealing  paper  envelope  which 
has  a  handle  as  an  integral  part  was  pat- 

e  n  t  e  d  recently.  

and  has  made  its 
appearance  in  re- 
tail stores,  where 
it  is  used  for  small 
purchases.  The 
handle  is  formed 
by  the  material 
surrounding  a  cir- 
cular hole,  large 
enough  to  admit 
a  finger,  at  the 
flap  fold,  and  a 
semicircular  cut 
in  the  flap,  about 

in.  from  the  edge  of  the  hole.  When 
the  flap  is  folded  over,  the  handle  is  avail- 
able for  use.  A  tab  cut  in  the  mouth  of 
the  envelope  is  shaped  to  serve  as  a  lock 
when  passed  through  the  opening  in  the 
flap. 
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COl  IHIMIT,  Vii0«««O0»  «  «notM*000 

HOT-MUD  TORRENTS  SMOTHER  JAVANESE  VILLAGES 
RUSHING  and  tumbling  out  of  this  steaming  crater,  three  rivers  of  boiling  mad  recently  inundated  the 
*  countryside  about  Mt.  Kloet,  one  of  S8  volcanoes  on  the  island  of  Java.  Following  the  horrible  flood, 
which  crawled  over  smiling  plantations  of  coffee  and  rubber,  over  little  villages,  and  even  into  the  city  of 
Blitar,  came  a  devastating  rain  of  cinders  and  stones.  Two  days  later  the  eruption  had  quieted  sufficiently  to 
permit  this  exploring  party  to  reach  the  side  of  the  crater,  where  this  photograph  was  taken.  On  its  return 
the  party  reported  that  7,000  bodies  had  already  been  counted  among  the  chaos. 


MARINE  FORESTS  BURN  DOWN  TO  LAKE  SURFACE 


Workers  on  the  Panama  Canal  whose 
duties  carry  them  along  the  shore.s  of 
Gatun  Lake  often  report 
strange  fires  which  sweep 
the  inundated  jungle.  Ig- 
niting from  some  un- 
known source,  possibly 
by  spontaneous  combu>- 
tion,  the  dead  trees  and 
creepers  will  fiare  up,  and 
as  the  flames  are  carried 
along  the  water  by  xhc 
wind,  will  become  the 
center  of  a  considerable 
blaze.  As  the  trees  are 
valueless,  no  one  stirs  to 
extinguish  the  flames 
which  consume  the  vege- 
tation down  lo  the  wa- 
ter's edge  and  leave  pro- 
truding only  the  charred 


stumps  to  mark  the  former  forest.  The 
result  is  the  very  picture  of  desolation. 


Only  These  Blackened  Slumps  Remain  above  the  Surface  after  the  Forest 
Fires  Which  Sometimes  Burn  on  Gatun  Lake.    The  White  Trees 
in  the  Background  were  Not  Touched  by  the  Blaze 
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MONUMENT  IN  TRAINING  CAMP 
ERECTED  BY  SOLDIERS 

Rough  stones  gathered  from  near-by 
hills  were  used  hy  soldier  stonemasons 
in   the  erection  of  a  ninniinient 

at  Camp  ^BA.  Kan., 
in  memory  of  ^^^^H  "^^''^  ^'^^^ 
were  trained  ^RB^|  there  for  the 
world  war.  gK^S^k  ^  me- 
morial is  in  fflfl^^H  ^^^^  form  of 
a  square,  fiS^^H  slight  1  y 
tapered  SSSr^^  shaft,  60  ft. 
high,  mount  ^H|^^H  ^"  <^  htisc 
3  0  ft.  on  ^Bmf^B  each  of  its 
four  sides.  ^MI^^^B  i'^^'*  ^'^^ 
masonry  is  a  m^^^S^^  bronze  tab- 
let bearing  B^w^^H  ^  suitable  in- 
scription. It  j^^S^^^B  wrcquircd 
nearly  four  flBKy^B  |  months  to 
complete    ■j^vLr^^H  I  t h c  mo n u - 


The  Stonei  Used  in  This  Monument,  at  Camp  Funston, 
Kansas,  were  Gathered  from  Near-By  Hills 
and  Put  in  Place  by  Soldiers 


mcnt,  which  *was  dedicated  by  the  com- 
inantling  oflicer  of  the  camp. 


QUEER  STUDY  IN  PHYSIOGNOMY 

RESULT  OF  TWO  NEGATIVES 

Freak  i)hotographs  of  every  conceiv- 
al-lc  sort  have  gone  the  rounds;  but  a 
New  Jersey  amateur  the  other  day  pro- 
duced an  effect  that  revives  the  flagging 
interest.  Attempting  a  portrait  with 
half  the  subject's    face  in   shadow,  he 


compromised  a  poor  situation  by  mak- 
ing two  exposures,  hoping  one  mi^ht 
prove  usable.  By  reversing  one  negative 
on  the  other,  he  printed  a  pass- 
able likeness.  When  one  of  the  plates 
!)ecame  slightly  twisted  on  its  axis,  how- 
ever, the  result  was  a  "phiz"  startlingly 
brutal  and  predatory;  and  twisting  it  the 
other  way  developed  a  set  of  features 
of  quite  the  opposite  type,  thus  reveal- 
irig  an  unsuspected  mechanical  factgr  in 
facial  composition. 

NEW  YORK-TORONTO  AIR  RACE 
TRIUMPH  FOR  LIBERTY  PLANE 

The  biggest  and  most  spectacular  com- 
petition in  the  history  of  aviation  was  the 
New  York-Toronto  round-trip  handicap. 
Twenty-eight  of  the  American.  Canadian. 
English,  I'rench,  Italian,  and  German  air- 
planes entered  were  able  to  complete  the 
round  trip  of  1.042  miles  despite  blinding; 
storms  that  taxed  engines  to  the  utmost 
and  even  ripped  fabric  from  many  wings. 
The  obligatory  stops  at  Albany.  Syracuse, 
and  Buffalo  furnished  welcome  breathing 
spells  for  tired  pilots  and  observers. 

Unfortunately  the  rules  of  the  race  were 
quite  unusual,  causing  much  misunder- 
standing among  the  uninformed.  Thus, 
while  Major  Schroeder,  in  a  Vought  ma- 
chine, was  "efficiency"  winner  because  his 
biplane  performed  most  nearly  according 
to  specification,  eight  other  entrants  flew 
the  circuit  in  faster  time.  Army  regula- 
tions, which  prohibit  service  fliers  from 
accepting  cash  rewards,  further  compli- 
cated the  result,  causing  the  efficiency 
prize  of  $10,000  to  go  to  a  civilian  who 
finished  twenty-second  in  a  Curtiss  biplane. 
W  hen  they  study  the  flying  time  con- 
sumed by  the  various  contestants,  how- 
ever, army  authorities  are  proud  to  find 
that  seven  of  the  ten  planes  finishing  the 
course  in  fastest  time  were  American 
"DH-4's,"  powered  by  the  distinctively 
American  Liberty  engine. 
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At  Uie  X.eit  Is  an  Ornamental  Lamp>Poat.  Completely  Covered  by  the  Spray  Protector  Used  Wh.ic  Spraying 
Park  Trees.    The  Spraying  Machine  it  Seen  at  the  Right,  with  Its  Gasoline  I  nginc 
and  Pump  Just  Visible  inaide  the  Wagon 

USE  ENGINE  AND  COMPRESSOR 
FOR  SPRAYING  PARK  TREES 


A  rather  elaborate  equipment  is  used 
by  one  of  Chicago's  park  boards  for 
spraying  the  shade  trees  of  the  boule- 
vards and  parks,  as  a  protection  against 
insects.  In  the  spraying  wagon  is  an 
air  compressor  driven  by  a  gasoline  en- 
gine, and  a  constant  pressure  is  auto- 
matically maintained  in  the  tank  contain- 
ing the  liquid.  The  air  pressure  is  ap- 
plied in  such  a  way  that  the  spray  is 
atomized,  and  its  extremely  fine  particles 
penetrate  to  all  parts  of  the  foliage  with- 
out waste.  liecause  of  the  corrosive  ef- 
fect of  the  liquid  used,  it  is  necessar>'  to 
cover  all  lamp-posts  within  range  of  the 
spray,  anfl  wrappings  for  them  arc  car- 
ried on  the  wagon.  The  wheels  are  shod 
with  broad  steel  tires  to  avoid  injury  to 
the  pavement. 


of  cheap  coal.  Now  that  mining  costs 
are  increasing,  interest  has  been  revived 
in  the  plan  for  harnessing  the  falls.  Cur- 
rent probably  will  be  used  by  the  famous 
Rand  gold  mines,  located  some  600  miles 
from  the  site  of  the  proposed  plant.  It 
is  estimated  that  at  least  20  per  cent  of 
the  power  generated  at  the  falls  will  be 
lost  during  transmission  this  distance.  A 
survey  of  the  falls  has  been  made. 


HYDROELECTRIC  POWER  PLANT 
AT  VICTORIA  FALLS 

The  world's  greatest  cataract  soon  will 
be  generating  electrical  energ>-.  accord- 
ing to  a  recent,  supposedly  authoritative, 
announcement,  which  declares  that  work 
w  the  long-deferred  project  for  erecting 
a  hydroelectric  power  plant  at  Victoria 
Palls,  on  the  Zambezi  River,  South 
Africa,  will  begin  in  the  near  future. 
T^he  scheme  has  been  under  considera- 
tion .since  13  years  ago,  when  a  company 
formed  for  that  purpose  was  granted  per- 
niission  to  build  a  plant  capable  of  pro- 
ducing 250.000  hp.  at  the  falls.  For  vari- 
ous reasons  construction  was  postponed. 
Chief  among  these  was  the  abundance 


TRACTOR  WHEEL'S  IRON  PADS 
PREVENT  ROAD  DAMAGE 

A  tractor  wheel  designed  to  give  maxi- 
mum traction  with  minimum  road  dam- 
age, first  built  by  Italian  engineers,  has 

now  been  in-    . 

troduccd  to  the 
American  market. 
Essentially  the 
traction  element 
consists  of  a 
number,  usually 
12,  of  flat  steel 
pads,  held  against 
the  wheel  rim  by 
individual  coil 
springs  hung 

from   the   h  u  b,   

Each    of  the 

pads  is  fitted  with  a  wedge-shaped  flange 
which  enters  the  rim  between  rollers, 
so  that  there  is  a  roller  in  each  space 
between  adjacent  pads.  The  rollers  trans- 
mit the  driving  power  to  the  pads,  which 
are  free  to  follow  the  inequalities  of  the 
road  surface  as  they  rock  back  and  forth 
on  the  arc  of  the  wheel  periphery.  Trac- 
tors so  equipped  have  hauled  as  much 
as  80  tons  withontwtroad  damage. 


Popular  Mechanics  features  will  appear  in  moving  pictures  issued  by  Paramou  laguxine. 
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JETTIES  PROTECT  OLD  LIGHT- 
HOUSE FROM  THE  SEA 

Fortifications  to  protect  the  famous 
old  Barncgat  lighthouse  on  the  New  Jer- 
sey coast  ifrom  the  onslaughts  of  the  sea 
are  being  constructed  in  the  form  of 
jetties,  expected  to  prevent  the  washing 
away  of  the  sand  on  which  the  lofty 
structure  stands.  Eleventh-hour  steps 
were  taken  to  save  the  tower  after  the 
waves  had  undermined  the  retaining  wall 
which  surrounds  the  government  reserva- 
tion on  which  it  is  located,  and  threatened 
to  eat  their  way  under  the  foundations 
of  the  building. 

A  temporary  breakwater  of  sandbags 
was  built,  awaiting  the  arrival  of  material 
for  the  jetties.    One  of  the  latter  will 


blocks  will  be  used,  with  a  mattress  of 
brush  between  each  course.  The  piers 
will  be  4  ft.  across  at  the  top,  22  ft. 
through  at  the  base,  and  will  stand  4  ft. 
above  the  surface  of  the  water  at  high 
tide. 

First  erected  in  1838,  the  Barnegat 
lighthouse  is  one  of  the  best-known  signal 
shafts  on  the  Atlantic  coast.  It  was  re- 
built in  1858  in  its  present  form,  but  is 
still  equipped  with  an  old-style  oil  lamp. 


A  Section  of  the  Kctaining  Wall  Under- 
mined by  the  Waves:  The  Lighthouse 
Keeper  and  His  Daughter  are  Pictured 


4h 


Barnegat  Lighthouse:  Concrete  Jetties  are  being  Constructed  to  Shield 
the  Great  Tower  from  the  Sea,  which  is  Threatening  to  Sweep  the  Sand 
from  under  Its  Foundation.    The  Keeper's  Residence  is  Shown  beside  the 
Lofty  Beacon.   An  Oil-Burning  Lamp  Provides  Light 


extend  200  ft.  into  the  water  from  one 
angle  of  the  retaining  wall,  while  an- 
other. 75  ft.  long,  will  parallel  the  first.  2.5i)0  tons,  and  when  filled,  about  9.0(X» 
extending  from  another  angle.    Concrete  tons.    They  were  built  in  a  large  temp9- 


IMPROVE  VALPARAISO  HARBOR 
WITH  CONCRETE  WORKS 

Shortage  of  labor  and  materials  during 
the  war  so  impeded  the  contractors  en- 
gaged in  adding  extensive  improvements 

  to  the  harbor  at  X'alpa- 

raiso,  Chile,  that  three 
more  years  will  be  re- 
quired  to  finish  the 
work,  though  the  origi- 
nal plans  provided  for 
its  completion  before 
1920.  In  spite  of  the 
difficulties  encountered, 
much  has  been  accom- 
plished and  the  facilities 
of  the  port  already  have 
been  greatly  increased. 

Concrete  is  being  used 
for  practically  everything 
connected  with  the  proj- 
ect. This  includes  a 
breakwater,  943  ft.  long: 
a  quay  w-all.  2,066  ft. 
long;  a  mooring  jettv. 
820  ft.  long  and  328  ft. 
wide;  a  wharf  for  coal 
and  other  materials,  6.'»6 
ft.  long  and  98  ft.  wide, 
and  many  other  large 
structures. 

A  novel  method  was 
used  in  constructing  the 
deep-water  portion  of  thi- 
enormous  breakwater 
Sand  and  quarr>'  rubbish 
were  used  to  build  a 
mounds  to  within 
about  16  ft.  of  the  surface 
of  the  water.  Reinforced- 
concrete  boxes,  65  ft. 
long.  20  ft.  wide,  and  4<) 
ft.  deep,  were  floated 
over  this  foundation  and 
sunk,  after  which  they  were  filled  with 
concrete.     Unfilled,   the   boxes  weighed 


b 


Google 


POPULAR  MECHANICS 


703 


ran-  dry  dock  of  sheet  steel  and  concrete. 
A  similar  method  was  employed  in  con- 
stnictinp  the  jetty. 

Proof  that  the  various  structures  will 
withstand  the  action  of  the  waves  was  ob- 
tained during  a  recent  storm,  which, 
though  extremely  violent  and  disastrous 
to  shipping,  did  no  damage  to  the  works 
then  completed. 

BLIND  AND  ARMLESS  SOLDIER 

OPERATES  TYPEWRITER 

Physically  wrecked  by  their  experiences 
on  the  battle  field,  many  veterans  of  the 
world  war  have  been  supplied  with  sub- 
stitutes for  lost  limbs,  and  trained  to  em- 
ploy them  with  marvelous  dexterity.  A 
British  soldier  who  was  deprived  of  his 
arms  and  eyesight  by  the  explosion  of  a 
defective  bomb  is  an  example.  Aided  by 
artificial  arms  and  hands,  and  a  simple 
attachment  for  one  of  the  latter,  he  oper- 
ates a  special  typewriter  with  remarkable 
speed  and  accuracy.  The  attachment 
consists  of  a  ruliber-tipped  metal  bar, 
bracketed  to  an  adjustable  band  which  is 
used  to  fasten  the  device  to  an  artificial 


hand.  Large  square  keys  distinguish  the 
typewriter  from  an  ordinary  writing  ma- 


Device  with  Which  mn  ArmleBt  Blind  Soldier  Operate! 
a  Typewriter:  The  Machine  ii  Equipped 
with  Large  Square  Keyi 


chine.  The  handicapped  learned  his  new 
accomplishment  in  an  army  hospital. 

C  Plans  are  being  made  /or  harnessing 
the  Parana  River,  a  large  South  American 
stream.  A  survey  of  Iguassu  Falls  is  be- 
ing made  by  the  government  of  Argen- 
tina, with  the  idea  of  building  a  hydro- 
electric power  plant  at  that  point. 


OLDEST  NEW  WORLD  CITY  CELEBRATES  FOUNDING 


Four  centuries  ago 
the  city  of  Panama 
came  into  existence  as 
the  first  settlement  of 
Europeans  on  the 
western  hemisphere, 
then  known  as  the 
Xew   World,  and  rc- 


Cathedral   Ruina  in  the  Ancient  City  of  Panama:   In  the  Vicinity  of  This 
Hiitoric  BuildinR  the  First  European  Settlement  in  the  New  World 
was  Founded  Soon  after  the  Discovery  of  America 


Parade   Passing  the  New 

Railroad  Station  in  the  Mod- 
ern City  nf  Panama  during 
the  Four-Huntiredth  Anni- 
versary Celebration  Held  a 
Short  Time  Ago 

founding  with  ri|)pro- 
priatc  ceremonies.  Ad- 
dre'<>cs  wctl-  dcliv- 
CTcd  in  tile  old  city, 
five  miles  from  the 
present  municipality, 
and  parades  were 
citv.     The  historv  of 


ccntly  its  present-day  citizens  celebrated     held  in  the  new 

the   four-hundredth    anniversary    of   its     Panama  includes  interesting  events,  chief 
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anionp  them  bein^  the  construction  of 
the  great  canal  of  the  same  name  and 
the  destruction  of  the  city  by  the  buc- 
caneer, Henry  Morgan,  in  1671.  The  old 
city  has  fallen  into  decay. 


FIRE  STARTED  BY  LIGHTNING 
DESTROYS  TANK  OF  OIL 


Fifty-five  thousand  barrels  of  oil  went 
up  in  dense  clouds  of  smoke  at  Dawes, 
\V.  \'a.,  recently,  after  lightning  struck 


Blazing  Oil  in  a  Large  Steel  Tank,  at  Dawes,  West 

Virginia:    The  Conflagration  was  Started 
by  a   Bolt  of  Lightning 


a  large  steel  oil  tank,  setting  fire  to  its 
highly  intlammable  contents.  which 
burned  fiercely  for  24  hours  before  they 
were  entirely  consumed.  It  is  estimated 
that  the  loss  was  nt-arly  $3(10.000.  The 
costly  and  si)ectacular  conflagration  was 
viewed  at  close  range  by  many. 


€F  Postage  stamps  recently  issued  by  l^ru- 
guay  bear  portraits  of  President  Wilson, 
President  Poincairc.  and  the  rulers  of 
other  countries  which  fought  against 
Germany  in  the  world  war,  including  I'.ng- 
land,  Italy,  and  Belgium. 


AMERICA'S  MERCHANT  MARINE 

QUADRUPLED  DURING  WAR 

War's  effect  on  the  merchant  marine 
of  the  United  States  is  told  graphically 
in  statistics  revealed  in  the  latest  edition 
of  '  Lloyd's  Register  of  Shippjng."  the 
first  uncensored  issue  since  the  bt^gin- 
ning  of  the  war.  .\  comparison  of  the 
amount  of  seagoing  steam  tonnage  flying 
the  flags  of  various  countries  before  hos- 
tilities began  and  at  the  present  time- 
shows  that,  in  1^)14.  .\merican  steamers 
had  a  total  gross  tonnage  of  2,027.000. 
while  the  figure  for  1919  is  9,773.000  gross 
tons.  'I  bis means  that  the  United  States 
now  owns  more  than  four  times  the- 
amount  of  tonnage  in  its  possession  be- 
fore war  began,  an  increase  of  7,746.01)0 
tons,  or  382  per  cent,  in  five  years.  This 
country  now  takes  second  place,  formerly 
held  by  tiermany.  in  steamship  tonnage, 
the  t'nited  •  Kingdom  leading  with 
16.345.000  gross  tons,  in  spite  of  a  war 
loss  of  2,.^47.O00  tons.  Japan  has  added 
617,0(X)  gross  tons,  or  over  36  per  cent, 
to  its  merchant  marine,  and  the  flcels 
of  I'rance,  Holland,  and  the  Brit- 
ish dominions  also  show  some  increase, 
but  the  fact  that  the  world's  shipping 
came  out  of  the  war  with  a  gain  of 
2.493.000  gross  tons  since  1914  is  obviously 
and  entirely  due  to  the  unprecedented 
shipl)uilding  activities  of  this  country. 


SWEET  POTATOES  AND  MALT 

PRODUCE  GOOD  SIRUP 

An  extremely  simple  process  produces 
a  good  grade  of  sirup  from  sweet  po- 
tatoes and  malt,  the  latter  an  important 
item  in  the  manufacture  of  alcoholic 
beverages  in  pre-prohibition  days,  accord- 
ing to  government  chemists.  The  sweet 
potatoes  are  boiled  until  soft  and  then 
mashed.  When  the  temperature  of  this 
mass  is  140'^  F.,  a  quantity  of  ground  malt, 
equal  to  3'  ->  per  cent  of  the  weight  of  the 
uncooked  potatoes,  is  added,  and  the  mix- 
ture is  allowed  to  stand  for  a  few  min- 
utes. Heat  is  then  applied,  and  the  sub- 
stance is  stirred  constantly  until  it  reaches 
a  tem|)erature  of  1.^0''  V..  when  it  is  re- 
moved from  the  fire  and  allowed  to  stand 
for  an  hour.  During  this  time  it  is 
stirred  occasionally.  Juice  is  extracted 
from  the  pulp  by  placing  it  in  cloth  bags 
.md  applying  pressure.  By  boiling  this 
juice,  sirup  is  obtained.  No  special  ap- 
paratus is  necessary  for  the  production  of 
the  sirup,  ordinary  kitchen  utensils  being 
suitable.    Its  cost  is  extremely  low. 
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*   Sterilizing  a  Tobacco-Plant  Bed  with  a  Steam  Road  Roller:  In  the  Foregroiuid  la  One  of  the  Beds,  Tightly 
Covered.    The  Machine  Cooks  the  Soil  with  Steam  Carried  to  the  Bed  through  a  Hose 


UTILIZE  STEAM  ROAD  ROLLER 
TO  STERILIZE  SOIL 

Great  care  must  be  exercised  by  to- 
bacco-plant growers  in  the  preparation 
of  beds  for  producing  the  sets.  The  de- 
struction of  weed  seeds  and  insect  larvic 
is  highly  important,  as  the  plants  are 
easily  handicapped  during  their  early 
stages  of  development.  It  has  been  a 
common  custom  to  build  fires  on  the 
betls  for  this  purpose.  Recently  steam 
has  been  liscd.  An  eastern  grower  uses 
a  steam  road  roller,  transferring  hot 
vapor  from  the  boiler  of  the  machine  to 
the  beds  with  a  hose.  Tight  covers  are 
placed  over  the  beds  while  the  steriliza- 
tion is  in  progress,  and  a  temperature  of 
212°  F.  is  maintained  for  two  hours. 


WILD  FOWL  DIE  FROM  DIET 
OF  STRAY  SHOT 

Thousands  of  wild  ducks  and  other 
waterfowl  die  each  year  from  lead  poison- 
ing, incurred  by  eating  stray  shot  picked 
out  of  the  mud  about  popular  shooting 
grounds.  Many  ducks  recover  from  the 
malady,  it  is  true,  but  even  these  are  per- 
manently injured.  Females  mated  with 
affected  males  lay  many  infertile  eggs, 
mingled  with  others  which  produce  puny 
young.  The  aflfection  is,  of  course,  a  re- 
sult of  the  fowls'  habit  of  swallowing 
small,  hard  objects  to  furnish  grit  for  the 
gizzard.  Here  the  little  lead  pellets  are 
ground  away,  to  pass  into  the  intestines, 
where  they  produce  progressive  paralysis 
and,  usually,  death. 


FLOOR-MOPPING  CONVENIENCE 
IS  TANK  ON  WHEELS 

New  labor-saving  devices  appear  on  the 
market  almost  daily,  and  but  few  lines 


Wheeled  Tank  for  Floor  Mopping:  It  is  Equipped 
with  a  Wringer,  a  Compartment  for  Soap  or 
Washing  Powder,  and  a  Drain  Valve 


its  wicldcr  have  been  noticed,  with  the 
result  that  another  convenience  is  now 
for  sale.  It  is  a  metal  tank  for  suds, 
mounted  on  three  rubber-tired  wheels, 
and  equipped  with  a  wringer,  a  receptacle 
for  soaj)  or  washing  powder,  and  a  drain 
valve.  Being  painted  in  white  and  black, 
the  truck  is  far  from  unsightly. 


i\jpuktr  Mechanics  features  will  appear  in  moving  pictures  issued  by  Paramount  Magaxint. 
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SIMPLE  TWO-WHEEL  TRACTOR 

REPLACES  FOUR-HORSE  TEAM 

A  tractor  that  can  be  relied  upon  to  do 
the  work  of  a  good  four-horse  team,  use- 
ful from  planting  time  through  all  the 


turer  has  adopted  the  two-wheel  model. 
Driven  by  a  6  to  12-hp.,  four-cylinder  en- 
gine, the  machine  develops  a  drawbar  puU 
of  1,000  lb.,  and,  when  used  with  a  16-in. 
plow,  can  handle  a  small  disk  and  smooth- 
ing harrow,  or  similar  attachment,  at  the 
same  lime.  A  heavier  model,  designed  to 
pull  three  or  four  plows,  has  an  18  to  30- 
lip.  rnij^inc  .'iiid  four  wlicels.  It  has  50-in. 
(Irivcwhcels  with  12-in.  face,  and  trrivels 
at  two  specils,  2.3  and  2.8  miles  an  hour, 
wilii  one  speed  reverse.  It  exerts  3,(XX) 
lu  4,<)iK)  lb.  of  drawbar  pull. 


Heavier  Fotir-Wheel  Tractor 
oi  the  Same  General  Type  as 
the  Light  Model  at  the  Right, 
Giving  3,000  to  4,000.Pound 

Drav/bar  PuU 

operations  of  rlisking, 
harrowinj;,  cultivating, 
and  h:irvcsting,  fits  most 
conveniently  into  gen- 
eral farm  work.  For 
such  a  machine  a  large 
Wisconsin  m  a  n  u  f  a  c- 


Two-Whcel  Tractor  That  Takes  the  Place  of  a  Four-Horse  Team  for 
General  Farm  Work,  and  Is  tJseful  from  Planting  to  Harvesting.  It 
Develops  Up  to  18  Horsepower  and  a  1,000-Pound  Drawbar  Pull 


NEW  SPARE-TIRE  CARRIERS 

ATTACH  WITHOUT  TOOLS 

Spare-tire  carriers  which  can  be  at- 
tached without  tools  are  a  lately  intro- 
duced automobile  accessory.  One  consists 


tire-fitting  forms,  to  each  one  of  which 
are  bolted  two  hooks.  In  applying  this 
carrier,  one  of  the  forms  is  placed  on  top 
of  the  already  attached  spare  tire,  with 
the  hooks  protruding,  and  the  other  is 
hung  below  it  by  means  of  the  hooks. 


Two  Forms  of  Tire  Carrier  for  Extra  Spare  Tires: 
In  Both,  the  Sparc  Already  Attached  Sup- 
ports the  Carrier  for  the  Extras 


of  two  metal  forms,  shaped  to  fit  over 
the  tread  of  a  casing,  that  are  joined  by 
.strips  of  metal.  When  one  of  the  forms 
is  placed  on  top  of  the  extra  tire  carried 
in  the  regular  iron  at  the  rear  of  a  car, 
the  other  becomes  a  cradle  for  an  addi- 
tional tire.    Another  device  includes  two 


NEW  FOODS  BEING  EVOLVED 
BY  AMERICAN  CHEMISTS 

The  menu  card  prepared  by  science  is 
constantly  growing  longer,  an<l  the  next 
generation  no  doubt  will  discuss  delica- 
cies wholly  unknown  to  the  present. 
Among  the  curious  things  that  American 
chemists  are  now  experimenting  with  are 
edible  oils  from  such  sources  as  tomato 
seeds  and  cocklcburs.  A  new  product 
that  promises  great  usefulness  is  an  ice- 
creamlike paste  prepared  by  condensing 
buttermilk,  l^rcad  made  with  this  sub- 
stance browns  beautifully  at  low  heat 
because  of  the  sugar  of  milk  it  contains, 
which  also  gives  it  a  pleasing  flavor  and 
a  substantial  quality.  Beans  and  peas 
that  have  sprouted,  as  well  as  grains  in 
the  same  condition,  are  found  to  make 
excellent  food — a  fact  long  known  to  the 
Chinese,  who  use  them,  flavored  with 
meat,  to  make  stews. 
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THE  PARROT 
AND  COCKATOO 

INDUSTRY 
OF  CALIFORNIA 

By  JOHN  EDWIN  HOGG 

DEFORE  the  war,  the 
I  niled  States  im- 
jmrtcd  parrots  and  other 
birds  of  the  family  to  the 
value  of  approximately 
$1.(K)0,000  each  year. 
Most  of  the  cockatoos 
came  from  Australia, 
while  parrots  and  parra- 
kcets  were  brought  by 
thousands  from  .'\trica, 
Mexico.  South  and  Cen- 
tral America,  and  also 
of    Pines,    near  Cuba. 


The  "Jungle"  Cage  in  the  Parrot  Brooders  Is  an  Imitation  of  a  Bit  of 
.  Tropical  Wilderness,  Whose  Temperature  is  Maintained  at  110  and 
the  Humidity  Kept  High  by  Sprays  of  Water  on  the  Sand  Floor 


from  the  Isle 
A  few  were 
shipped  from  Borneo  and  Java.  Natu- 
rally the  war  shortage  of  shipping  termi- 
nated these  shipments,  and  old  birds  with 
vocabularies  of  from  75  to 
100  words  became  almost 
priceless.  Few  were  to  be 
had  at  any  price. 

About  the  time  the  scarc- 
ity of  feathered  talkers 
reached  its  height,  some 
one  recallc<l  that  parrots  in 
captivity  had  been  known 
to  lay  an  occasional  egg. 
The  dealers  began  to  open 
their  eyes.  Then  they  ()ro- 
ccedcd  to  develop  a  brand- 
new  .American  industry, 
which  bitls  fair  to  do  away 
with  the  importation  of 
birds  of  the  parrot  family, 
by  raising  them  in  captivity, 
ostriches,  or  barnyard  stock. 
About  the  only  requirement  for  raising 


Baby  Sulphur-Crested  Cockatoo, 
Asserted  to  be  the  First  One 
Successfully  Hatched  and 
Raised  in  America 


like 


Parrots  and  Cockatoos  Hatched  in  the  "Jungle"  Cage  are  Transferred 
Later  to  the  "Acclimatization"  Cages,  and  in  from  Three  to  Six  Weeks 
the  Feathered  Pets  become  Accustomed  to  the  Temperate  Zone 


parrots  and  cockatoos  in  certain  sections 
of  the  United  States  is  to  know  some- 
thing of  their  habits  and  to  create  artifi- 
cially coiulitions  similar  to  their  native 
environment.  An  abundance  of  fresh 
fruit  is  essential  as  well  as 
a  climate  with  high  tem- 
peratures and  with  shade. 
Southern  California  offers 
more  nearly  these  condi- 
tions than  any  other  por- 
tion of  the  United  States, 
except  for  its  hot  days  and 
cold  nights.  Accordingly 
the  parrot  brooders  are 
sun-heated  in  the  daytime, 
and  electrically  heated  at 
night. 

The  first  attempts  to  pro- 
duce a  domestic  supply  of 
parrots  and  cockatoos  were 
made  with  incubators.  This 
was  unsuccessful.  The  eggs  hatched,  but 
the  baby  birds  perished  for  lack  of 
mother's  care  in  feeding  them,  all  young 
birds  of  the  parrot  fam- 
ily being  fed  from  the 
parent  bird's  crop,  like 
doves  or  pigeons.  Ef- 
forts were  made  to  feed 
the  incubator-hatched 
birds  by  hand,  but  to 
raise  a  single  parrot  by 
this  method  almost  re- 
quired the  services  of  a 
special  nurse.  Setting 
parrots  and  cockatoos 
were  then  tried,  and  with 
greater  success.  The 
nesting  room  is  virtually 
an  artificial  jungle  in 
which  the  temperature  is 
kept  at  1  Uy  F.  Humidity 
is  maintained  by  numer- 
ous tiny  spray  pipes  that 
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discharge  on- 
to the  sand 
floor  upon 
which  the 
birds  make 
their  nests. 

O  b  viously 
birds  reared 
under  such 
conditions 

cannot  be 
Iran  ferred  to 
a  cage  and 
shipped  to  a 
purchaser 
without  dying 
or  at  least 
suffering  se- 
rious injury 
to  their 
health.  Ac- 
cording- 
ly  they  are 
moved  to  the 
a  c  c  I  i  m  a  t  - 
ing  room.  This  is  another  greenhousclike 
structure,  and  there  the  temperature  is 
gradually  reduced.  In  from  three  to  six 
weeks  the  little  feathered  pets  become 
.iccustomed  to  climatic  conditions  similar 
to  those  of  the  average  family  piazza. 
They  are  then  ready  for  shipment- 

.Several  aviaries  arc  now  in  operation 
where  all  the  well-known  varieties  of  talk- 
iiig  parrots  are  being  domestically  reared, 


Baby  Parrots  Learning  to  Climb 
Trees  and  Bushes,  in  a  Special 
Cage  Room  to  Which  They  are 
Transferred  from  the  Brooders 


large    m  a  - 

caws,  cocka- 
toos, and  par- 
rakeets. 

As  with  ev- 
erything else, 
the  market- 
price  of  par- 
rot s  is  de- 
pendent upon 
quality.  Their 
value  i  n  - 
creases  with 
their  vocabu- 
lary, and  their 
ability  to 
whistle  a  n  d 
do  tricks. 
Similar- 
ly  a  parrot 
that  speaks 
Spanish  or 
French  com- 
mands a  high- 
er price  from 


Cockatoo's  Nest,  a  Shallow  Pit 
in  the  Sand,  Lined  with  Stickt. 
and  Located  under  the  Thickest 
Foliage  That  can  be  Found 


a  prospective  purchaser  of  either  national- 
ity. The  bird  producers  have  not  been 
slow  in  recognizing  this,  so  in  connection 
with  nearly  every  aviary  there  is  a 
school  with  a  competent  trainer.  Here 
parrots  and  cockatoos  are  taught  to  talk, 
sing,  and  whistle  and  go  through  all  man- 
ner of  antics  to  increase  their  value. 

Considering  the  progress  made  in  less 
than  two  years,  most  of  the  aviarists  are 
of  the  opinion  that  very 
soon  the  nation's  entire 
supply  of  such  birds  wiM 
be  domestically  produced, 
and  inijiortation  will  be 
eliminated. 


Though  Electrically  Heated  at  Night,  the  Sun  Warms  the  Parrot  Brood- 
crs  during  the  Day,  and  to  That  End  They  are  Built  Like  Greenhouses. 
The  Square  Boxes  on  the  Lawn  Are  Feeding  Cages  for  the  Young  Birds 

and  at  a  considerable  saving  over  the  ex- 
pense of  importing  the  same  birds  even 
if  such  importations  had  been  possible. 
Not  only  have  these  aviaries  succeeded 
in  pro<lucing  parrots,  but  they  have  been 
equaJly  successful  in  the  raising  of  the 


MEDICAL-CORPS 
HISTORY 
IN  PHOTOGRAPHS 

Thanks  to  the  .skill  and 
darin'g  of  the  army  pho- 
tographer,   the  Medical 
Corps    of    the  Unite<! 
."States    Army    will  not 
soon  forget  the  grim  les- 
sons learned  in  the  re- 
cent war.  .Approximately 
10,000  still  pictures  and 
more  than   14  miles  of 
motion-j)icture  film  have  been  collecteil 
and  systematically  filed  as  a  pictorial  rec- 
ord of  all  Medical  Corps  activity  oversea*. 
Some   photographs  depict   actual  battle 
conditions.     The   field,  evacuation,  and 
base-hospital  scenes  are  instructive. 
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too 


LATEST  STYLE  OF  PENMANSHIP 
REVIVAL  OF  ANCIENT  ART 

In  the  interest  of  legiliility,  practically 
lost  sight  of  in  the  handwriting  of  the 
times,  a  style  of  penmanship  new  at  least 
to  this  generation  is  be- 
ing introduced  in  the 
schools  of  Great  Britain, 
and  promises  to  invade 
America.  It  is  virtually 
a  reprodnction  of  the 
"print-writing"  common 
in  the  15th  century.  Its 
characters,  formed  with 
a  stub  or  lettercrs'  pen, 
are  almost  typelike  in 
form,  except  that  they 
are  made  at  a  slight 
angle  and  with  no  at- 
tempt at  ornament.  The 
main  line  of  each  letter 
is  made  heavy,  and  the 
letters  are  formed  close 
together,  but  without 


MOTOR-TRUCK  ATTACHMENT 

FOR  MAKING  ROADS 

Motor  trucks  can  be  converted  into 
road-making  machines  at  little  expense 
by  a  recently  patented  attachment,  de- 


w 

connecting    lines.  Ob- 
servers   state    that  the 
school  children  are  tak- 
ing kindly  to  the  easy  and 
of  the  new  writing,  and  that  it  seems  des- 
tined to  succeed  all  the  inefticient  sys- 
tem >  now  employed. 


A  Light  Automobile  Made  into  a  Soad-Making  Machine:  The  Change  wat 
Brought  About  by  Converting  the  Car  into  a  Truck;  Then  Attaching 
a  Device  with  Suspended  Scraper  and  Levers  for  Adjusting  It 


positive  style 


WAR   RECORD   OF  FRATERNITY 

PRESERVED  ON  HELMET 

Instead  of  the  conventional  service  flag, 
the  members  of  a  college  fraternity  use 

a  c  a  p  t  u  red 
German  hel- 
met, properly 
e  m  b  e  1  - 
lished,  as  a 
memorial  to 
the  men  of 
the  organiza- 
t  i  o  n  who 
served  in  the 
armed  forces 
of  the  coun- 
try during  the 
war.  The  em- 
blem   of  the 

 ,    order,  f  a  s  h  - 

ioned  in  gold. 

is  fastened  at  the  center  of  the  crown  of 
the  steel  hat.  Surrounding  this  are  the 
names  of  three  members  who  died  in 
service,  engraved  on  raised  gold  scrolls, 
while  on  the  sides  of  the  crown  are 
carved  the  names  of  living  ex-service 
men. 


signed  especially  for  the  lighter  types  of 
gasoline-driven  vehicles.  A  scraper  is  sus- 
pended underneath  a  truck,  when  the  de- 
vice is  used,  on  a  frame  which  is  con- 
nected with  levers  pivoted  on  a  standard 
mounted  on  the  floor  above.  By  moving 
the  levers,  the  scraper  is  adjusted  to  sev- 
eral positions  for  grading  and  leveling,  or 
raised  to  clear  the  ground.  Two  men  are 
required  to  operate  the  machine,  one  for 
driving  and  the  other  for  manipulating 
the  levers. 


ICELAND,  LAND  OF  WONDERS, 

BEARS  MISLEADING  NAME 

Even  among  well-informed  people,  the 
impression  prevails  that  Iceland  is  a 
bleak,  sterile,  and  forbidding  land — a  con- 
ception for  which  the  name,  doubtless,  is 
wholly  responsible.  Attention  focused 
on  the  big  north-Atlantic  island  by  its 
recent  acquisition  of  full  sovereignty  has 
succeeded  in  partly  dispelling  its  unde- 
served rei)utation.  Its  scenic  charm  is 
extraordinary,  presenting  all  the  wonders 
of  glaciers  and  geysers,  volcanoes  and 
waterfalls,  salmon  rivers  and  mineral 
springs,  on  an  unusual  scale.  Its  history 
demonstrates  the  success  of  its  parlia- 
mentary form  of  government,  and  reveals 
a  remarkable  literature  that  flourished  in 
the  12th  and  13th  centuries,  and  still  holds 
its  influence  over  a  population  of  85,000. 
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INFLATABLE  SWIMMING  SUIT 
DOES  NOT  HAMPER  WEARER 


Common  faults  of  pneumatic  floating 
devices  for  swimmers,  such  as  bulkiness, 
clumsy  appearance,  and  interference  with 


cOPTnoKT,  ■mmATioNiM.  ruH  Mnvict 


Pneumatic  Bathing  Suit:  How  the  Blouse  is  Inflated 
is  Shown  at  the  Left.    The  Garment  does  Not 
Hamper  the  Movements  of  a  Swimmer 

the  movements  of  the  arms  and  legs,  are 
declared  to  be  absent  from  a  new  inflat- 
able bathing  suit,  though  the  garment  is 
capable  of  supporting  its  wearer  in  the 
v.ater  indefinitely.  The  upper  portion, 
rr  blouse,  of  the  suit  is  made  of  two 
thicknesses  of  rubber-impregnated  cloth, 
the  edges  of  which  are  fa»itened  together 
t:)  form  an  air-tight  bag.  A  tube  in  the 
f.ont  of  the  blouse  permits  inflation  after 
tlie  suit  is  donned.  In  style,  the  costume 
is  similar  to  ordinary  bathing  suits. 


HOW  ITALIANS  SUNK  AUSTRIAN 
SHIPS  FINALLY  DISCLOSED 

The  remarkable  mechanism  by  which 
two  Italian  oflicers.  with  a  courage  still 
more  remarkable,  sunk  the  Austrian  flag- 
ship "Viribus  l^nitis"  an<i  the  liner 
"VVicn"  in  the  harbor  of  I'ola  has  finally 
been  disclose<l.  Major  Rosetti  of  the 
Italian  navy  had  constructed  a  floating 
torpedo  of  the  usual  shape,  the  head  of 
v.hich  was  composed  of  two  detachable 
mines  filled  with  about  350  lb.  of  "TNT" 
apiece.  These  mines  could  be  attached 
to  a  ship's  skin  at  any  desired  depth,  and 
were  exploded  by  clockwork.    A  small 


compressed-air  engine  in  the  rear  drove 
the  torpedo  for  several  hours  at  slowr 
speed,  and  it  was  steered  by  the  hands 
of  the  operators,  who  lay  astride  of  it. 

The  naval  ofHcer  was  joined  by  Sur- 
geon Sub-Lieutenant  Paolucci,  who  had 
-  intended  to  swim  into  the  harbor  with 
a  mine.  For  four  months  the  men  prac- 
ticed passing  all  manner  of  obstacles  with 
the  torpedo.  They  discovered  that  in- 
jections of  ,  camphor  greatly  increased 
their  ability  to  resist  the  cold  water,  and 
clothed  themselves  in  light  water-tight 
garments  which  exposed  only  their  faces. 
At  10  o'clock  in  the  night  of  Oct.  31.  1918, 
they  started  on  their  heroic  mission.  By 
3  a.  m.  they  had  passed  the  external  bar- 
rage, the  harbor  gate,  and  two  inner 
barricades,  paddling  much  of  the  way, 
against  the  tide,  to  avoid  the  sentry's 
eye.  At  about  5:00,  Rosetti  swam  some 
120  feet  to  the  battleship,  set  the  mine  for 
6:30,  and  returned.  But  it  was  now  get- 
ting light ;  reveille  sounded,  and  the  men 
were  discovere<l.  Hastily  setting  the 
second  mine,  they  started,  submerging 
the  torpedo.  While  the  Austrians  were 
discussing  the  most  suitable  fate  for  the 
I)risoners.  the  flagship  blew  up  and  sank, 
followed  by  the  big  liner.  A  few  days 
later  the  Italian  navy  entered  Pola. 


MISSPELLED  SIGN  INCREASES 

TRADE  OF  FRENCH  CAFE 

Bidding  for  the  trade  of  F.nglish-speak- 
ing  visitors  in  the  city,  the  proprietor  of 
a  cafe  in  Le  Havre.  France,  took  some 
startling  liberties  with  the  language  of 
his  prospective  patrons  when  he  placed 
a  sign  over  his  windows  not  long  ago. 
In  spite  of  the  fact  that  the  legend  reads 
'  Lcguc  Off  Nations,"  it  was  understood, 
and  many  friends  of  the  Icague-of- 
nations  plan  became  his  customers. 


A  Frenchroan't  Spelling  of  League  of  Nations:  In 

Spite  of  the  Mistakes,  This  Sign  Attracted  English- 
Speaking   Patrons  to  a  Cafe  in  Le  Havre,  Prance 
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NO  SHIPS  TOO  LARGE  FOR  PANAMA  CANAL  SHOPS 


View  of  the  Balboa  Dry  Dock.  Looking  West:  In  It  Arc  a  Steamer,  a  Tugboat,  and  the  United  States 
Ship  "Rhode  Island."  The  United  States  Transport  "Von  Steubob."  Damaged  at  Sea  Just  Prior  to  the 
Halifax   Disaster,  was  Routed  to  the  Balboa  Dry  Dock  for  Needed   Repairs,  Which  were  Completed  in 

Record-Brt  " 


So  tremendous  and  so  active  an  engi- 
neering enterprise  as  the  Panama  Canal 
must  necessarily  have  a  great  workshop. 
The  big  shops  which  handle  the  repair 


caking  Time 

that  may  be  required.  The  mammoth 
dry  dock  is  over  1,000  ft.  long,  113  ft. 
wide  at  the  floor,  and  143  ft.  at  the  cop- 
ing, with  a  depth  at  mean  low  water  of 


COfTiaOMT.  tMDflMOOO  *  uwoooe 

The  Mammoth  Sixe  of  the  New  Balboa  Dry  Dock,  Which  Is  Over  1.000  Feet  Long,  may  be  Better  Realired 
from  This  Bird's. Eye  View,  in  Which  is  Sefn  a  Seagoing  Vessel  of  Ordinary  Size  Undergoing  Repairs. 
The  Big  Workshops  of  the  Panama  Canal  are  Seen  at  the  Right  of  the  Dry  Dock.    The  Whole  Plant  la 

Able  to  Handle  the  Largest  Ship  Afloat 

work  of  the  canal  are  situated  at  Bal-  29.3  ft.,  enabling  it  to  handle  with  ease 

boa.  on  the  Pacific  end.  and  are  peculiar  the  largest   ships  afloat.     The  dock  is 

in  that,  while  strictly  government  prop-  of  concrete  on  solid  rock,  the  gates  be- 

ertiei.  they  are  prepared  to  execute  any  ing  practically  the  same  as  those  of  the 

private  steamship  or  railroad  repair  work  canal  locks. 
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EYES  OF  AUTOMOBILE  DRIVER 
PROTECTED  BY  SHIELD 

Similar  in  principle  to  many  other  de- 
vices intended  to  prevent  the  temporary 


Attached  to  the  Top  of  the  Windshield,  a  Small 
Metal  Plate,  When  Lowered,  Shields  the  Eyes  of  an 
Automobile  Driver  from  the  Clare  of  Approachinc 
Headlights 


blinding  of  automobile  drivers  by  the 
headlights  of  approaching  cars,  a  con- 
trivance recently  invented  by  an  eastern 
dentist  is  declared  to  be  as  effective  as  it 
is  simple.  A  small  sheet  of  metal  is 
hinged  to  a  clip  that  fastens  to  the  top 
edge  of  an  ordinary  windshield  in  front 
of  the  driver's  seat.  Lowered,  the  plate 
shields  the  eyes  of  the  driver  from  glare, 
but  does  not  interfere  with  a  view  of  the 
road.  It  can  be  folded  up  for  daytime 
driving. 


CA  cooked-food  center,  from  which 
housewives  can  obtain  complete  meals 
ready  to  serve  to  the  family,  is  a  civic 
novelty  boasted  by  the  city  of  Buffalo, 
N.  Y.  The  home-demonstration  agent  of 
the  U.  S.  Department  of  Agriculture,  the 
State  College  of  Agriculture,  and  the  Buf- 
falo Home  Bureau  cooperate  in  handling 
the  work. 


ROADSIDE  CAMPING  OUTFIT  FOR  AUTO  TOURISTS 


Roadside  camping  is  rendered  com- 
fortable by  an  outfit  constructed  at  home 


board,  and  a  collapsible  frame  in  which 
the  cloth  can  be  stretched  by  turning  the 
roller.  Legs  support  the 
frame  at  the  end  oppo- 
site the  running  board. 
The  cupboards  arc 
placed  on  the  other  side 
of  the  car.  When 
opened,  the  door  of  one 
cupboard  forms  a  table. 
i''ood,  table  and  cooking 
utensils,  and  other  sup- 
plies can  be  stowed  in 
the  drawers  of  the  cup- 
boards. An  ice  box  is  in- 
cluded in  the  equipment. 


This  Picture  Shows  the  Canvas 
Bed  Extended.  Ready  for  Use, 
in  Its  Collapsible  Frame 

by  a  western  motorist 
for  u>i'  whi-n  touriiiii. 
As  most  of  the  c'<|uip- 
nicnt  is  carrit'd  00  llu' 
rttnniiig  bfiards  of  a  car. 
it  doi-s  not  uiar  iIk- 
pleasure  (»f  iravcliii};  l)y 
rrr)w<liTis;  tlu*  occupants. 
Included  in  the  conviJj- 
ii'nces  are  a  bed,  two  ctip- 
boariN.  and  ;i  talib*.  The 
bed  consists  of  a  wide 
strip  of  canvas,  fastened 
to  a  roller  on  a  running 


A  Roadside  Meal :  Here  the  Door  of  One  of  the  Running-Board  Cupboards 

is  Serving  as  a  Dining  Table  for  the  Inventor  of  the  Auto, 
mobile  Camping  Outfit  and  Hia  Family 


Google 


POPULAR  MECHANICS  ^13 


STRANGE  ICE-LINED  CAVERNS 
IN  NORTHEASTERN  IOWA 

Primitive  cold-storage  cellars  were 
provided  by  nature  for  the  aborigines 
of  northeastern  Iowa  long  before  the 
advent  of  the  white  race  in  that  i)art  of 
the  country,  and  are  still  in  existence, 
furnishing  a  puzzling  problem  for  scien- 
tists who  attempt  to  explain  their  forma- 
tion. Briefly  described,  the  refrigerated 
chambers  are  two  ice-lined  caves  of  un- 
determined size,  in  which  the  temperature 
is  near  the  freezing  point,  even  in  the 
hottest  weather.  Fresh  venison  was 
stored  in  the  cold  caverns  by  the  Indians 
in  prc-pioncer  times,  and  nowadays  pic- 
nic ()arties  freeze  ice  cream  at  their  en- 
trances, using  ice  chipped  from  the  walls. 
The  caves  never  have  been  thoroughly 
explored,  but  are  believed  to  be  e-xtensive. 


MEMORIAL  BUILDINGS  PLANNED 

FOR  WORLD-WAR  VETERANS 

Instead  of  monuments  of  no  practical 
value  as  memorials  to  local  men  who 
served  in  the  world  war,  many  communi- 
ties will  erect  buildings  of  civic  utility. 
Some  of  these  will  be  in  the  form  of 
community  houses,  in  which  there  will 
l>e  provided  facilities  for  public  recrea- 
tional and  social  afifairs.  Other  struc- 
tures will  be  used  for  hospitals,  libraries, 
schools,  auditoriums,  municipal  ofhccs, 
and  other  purposes.  A  campaign  is  in 
progress  to  encourage  the  choosing  of 
the  building  type  of  memorial. 


SWERVING  MOTOR  CAR  WRECKS 
SPAN  OF  WOODEN  BRIDGE 

Freakishly  swerving  from  one  side  to 
another  of  a  wooden  bridge  over  a  small 
stream  on  the  Pacific  coast,  an  unman- 
ageable automobile  recently  demolished 
the  supporting  trusses  of  one  span,  and 
caused  that  portion  of  the  structure  to 
collapse  entirely.  Though  tht  car  was 
twice  on  the  very  edge  of  the  flooring, 
miraculously  it  did  not  leave  the  bridge. 
Xonc  of  the  occupants  was  injured,  but 
the  machine  was  badly  tlamagcd.  When 
the  vehicle  came  to  a  stop  after  the  acci- 
dent, it  was  nearly  across  the  wrecked 
span,  and  stood  diagonally  across  the 
roadway.  How  and  why  the  automobile 
became  unmanageable  was  not  apparent. 


Span  of  a  Wooden  Bfidge  Th«t  CollapBCd  After 

Its  Supporting  Trusses  were  Tom  Off  by  an  Unman- 
•  geable    Automobile.  Which.   Though    It    Ran  So 
Wildly  Amuck,  did  Not  Plunge  Off  the  Bridge 
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ENORMOUS  DOCK  CONSTRUCTED 
IN  CITY  OF  LONDON 

London  bcc'ame  a  city  of  importance 
centuries  ago,  but  it  was  not  until  re- 
cently that   steps  were  taken   to  make 


The  Largest  Vessel  Afloat  can  be  Accommodated  in 
This  Enormous  Concrete  Dock.  Recently 
Constructed  in  London 


the  metropolis  a  real  port,  though  proper 
berths  for  large  ships  have  been  prac- 
tically the  only  deficiency.  A  huge  con- 
crete dock  has  just  been  completed  near 
the  heart  of  the  ancient  city.  i)ig  enougii 
to  accommodate  the  most  gigantic  ves- 
sel, and  within  the  near  future  any  craft, 
regardless  of  size,  will  be  able  to  dis- 
charge and  load  cargo  within  the  world's 
most  populous  municipality.  In  the  past 
the  larger  ships  have  docked  at  Tilbury, 
26  miles  down  the  Thames  River. 


PLAN  TO  RAISE  GALVESTON 
OUT  OF  FLOOD  REACH 

Still  haunted  by  memories  of  the  ter- 
rible flood  of  1900,  the  city  of  Galveston, 
Tex.,  aided  by  U.  S.  engineers,  is  plan- 
ning increased  protection  against  the 
aggressions  of  the  gulf  seas.  The  most 
amt>itious  project  is  to  raise  the  grade 
of  the  whole  city  by  a  uniform  fill  of 
eight  feet,  which  would  cost,  it  is  esti- 
mated, some  $I5.(X)0.000.  The  alternative 
plan  would  raise  only  the  business  dis- 


trict from  10  to  14^2  ^t*.  the  difTerence 
l)cing  for  drainage.  This,  it  is  thought, 
would  cost  but  $5,(K)0.000.  Complete 
surveys  are  now  under  way. 

FAMOUS  CANADA  TROUT  STREAM 

TO  BE  HYDROELECTRIFIED 

The  hydroelectric  invasion  of  Canada's 
romantic  wilds  grows  apace.  Now  the 
project  is  to  build  a  huge  turbine  plant 
on  one  of  the  world's  most  famous  trout 
waters — the  turbulent  Nipigon  River. 
This  short  stream,  whose  .source,  in  Lake 
Xipigon.  Ontario,  is  only  32  miles  from 
its  mouth,  nevertheless  is  Lake  Superior's 
largest  tributary,  and  drops  several  hun- 
dred feet  in  its  brief  course.  The  plans, 
already  under  way.  call  for  two  12,0(X)-hp., 
12.00()-volt  units  at  Cameron's  Pool,  be- 
low lakes  Maria  and  Jessie,  where  a  OS-it. 
f.ill  is  available.  A  regulating  dam  nill 
be  installed  to  make  reservoirs  of  the  two 
lakes. 


HOLLOW  KEEL  CARRIES  SHIP'S 
MOTOR  AND  PROPELLERS 

A  hollow  fin.  which  is  applied  to  the 
bottom  of  a  boat  hull  in  place  of  a  keel, 
and  contains  the  driving  motor,  shaft, 
and  propellers,  forms  the  subject  of  a 
patent  recently  assigned  to  an  eastern 
boat-building  concern.  The  propeller  may 
be  located  at  the  end  of  the  main  fin,  or 
two  or  more  auxiliary  side  fins  may  be 
fitted  with  a  propeller  apiece,  their  shafts 
driven  by  gears  or  chains  from  the  motor 
shaft.    Such  a  removable  fin  or  hollow 


Side,  Bottom.  Stern,  and  Bow  Views.  Showing  How 
the  Hollow  Fin  Containing  Motor  and 
Propellers  is  Attached 

keel,  containing  the  entire  motive  equip- 
ment of  a  boat,  may  thus  be  applied  ta 
any  hull  desired. 
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MODERN  MECHANICAL  WIZARD  IS  HIGH-SPEED  STEEL 


The  Inserted  Cutters  of 
This4£-lnch  Saw  Are  of 
High-Speed  Steel,  Nine. 
Sixteenths  Inch  Wide. 
The  Bar  being  Cut  Is 
Steel,  11  Inches  in  Diam- 
eter, and  the  Saw  Goes 
Through  an  InchaMinute 

Tools  made  of 
high  -  speed  steel 
have  such  extraor- 
dinary capacity  for 
eating  into  solid 
metal  that  their  ac- 
tion is  a  perj)etual 
novelty.  In  turning 
a  shaft  of  silicon- 
carbon  steel,  for 
example,  the  tool  is 
set  for  a  cut  of  one 
inch,  reducing  the 
diameter  two 


Here  Is  a  Turning 
Operation  on  a  Gearcd- 
Head  Lathe,  Running  at 
36  Revolutions  per  Min- 
ute. The  Tool  is  Set 
to  Cut  One  Inch  Deep, 
Reducing  the  Diameter 
Two  Inches  at  a  Cut 


A  Hydraulic-Press  Cylinder  being  Bored  from  the 
Solid  in  Three  Cuts  Seven  Feet  Deep :  The  First 
Cut  Makes  a  Hole  Five  Inches  in  Diameter,  the 
Second  Cut  Enlarges  It  to  Eight  Inches,  and  the 
Third  to  Nine  and  Five-Eighths  Inches.  A  Hog-Nosed 
Bit  of  High-Speed  Steel  on  a  Long  Bar  is  Used 
without  Lubricant,  a  Jet  of  Compressed  Air  Freeing 
the  Cutter  of  Chips.  At  10  Revolutions  Per  Minute 
the  Feed  Is  Seven  Thirty- Seconds  Inch  a  Minute 


inches,  and  ad- 
v:iiu-cs  Vs  at 
each  revolution.  A 
-l2-in.  saw  wiih  in- 
serted cullers  pen- 
cl  rales  an  11 -in. 
hard-steel  bar  an 
inch  a  minute.  A 
iiydraulic  -  press 
cylinder  is  bored  in 
three  cuts  from 
the  solid,  with  a 
hole  7  ft.  deep  and 
9"'^  in.  in  diameter. 


TRUCK  PLATFORM   ELEVATES  COAL  BASKETS 


Numerous  mechanical  arrangements 
have  been  devised  for  tiic  easy  uidoading 

of  coal   truck.*;,  but  few  

of  them  consider  particu- 
larly the  comfort  or  con- 
venience of  the  "carry- 
in"  man.  A  new  form  of 
truck  has  an  elevator 
platform  at  the  rear,  on 
which  the  carrying  bas- 
kets are  placed.  When 
the  tail  gate  is  lifted,  the 
coal,  which  rests  on  an 
inclined  false  bottom, 
slides  into  the  baskets. 
A  power  winch  then 
hoists  the  platform  to 
the  height  of  a  man's 
shoulder,  and  the  car- 
rier simply  steps  under  a 


basket  and  walks  away  wilh  it.  i'his 
saves  a  great  deal  of  muscular  effort. 


The  Platform  at  the  Rear  of  the  Truck  is  Hoisted  by  a  Power  Winch 
Until  the  Baskets  of  Coal  Are  Level  with  the  Shoulder  of  the  "Carry-In" 
Man,  Relieving   the  Strain  of  Lifting.    The  Coal  Rests  on  an  Inclined 
False  Bottom,  and  Slides  into  the  Baskets 
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^jivingf  home  employment  to  a  number 
of  discharged  soUhers.  The  set  consists 
of  an  evaporating  cabinet  with  sliding 
trays  for  the  fruit,  and  a  closed  receptacle 
for  steaming.  The  home  worker  who 
Iniys  it  is  able  to  dispose  of  tlie  product 
through  a  central  market  operated  for 
that  purpose.  A  course  of  instruction  .ic- 
companics  the  outfit. 


YANKS  THROW  PONTOON  BRIDGE 
OVER  RHINE  IN  RECORD  TIME 

It  is  recorded  that  a  German  regiment 
of  engineers  once  threw  a  pontoon  bridge 
across  the  i-Jhine  in  one  hour  and  50 
minutes — which  is  very  creditable  when 
it  is  remembered  that  thev  had  been  in 
training  for  only  40  years.  XJnfortunately, 
however,  the  2nd  Regiment  of  Engineers. 
A.  I'..  F..  later  found  at  their  disposal 
both  the  German  pontoon  equipment  and 
the  river  Rhine.  So  they  decided  to  beat 
the  German  record.  Working  at  double 
time,  the  citizen-soldiers  completed  the 
job  in  50' o  minutes.  This  world's  record 
was  established  at  Honningen,  just  a  few 
miles  north  of  Coblenz. 


These  Aerial  Photographs  of  the  River  Rhine  Show  the  Pontoon  Bridge  Thrown  Across  by  American  Amy 
Engineers  in  the  Record  Time  of  60^  Minutes.  Not  One  Mishap  or  Delay  Marred  the  Splendid  Performance. 
The  Smaller  Photograph,  Taken  a  Few  Minutes  after  the  Starting  Signal.  Shows  the  Pontoons  Drifting  into 

Position,  Beams  and  Planks  Dropping  Swiftly  into  Place 


COMPACT  FRUIT-DRYING  SET 
GIVES  HOME  EMPLOYMENT 

An  enterprising  English  concern,  in 
estaldishing  a  market  for  its  patente»l 
fruit-drying  outfit,  has  been  the  means  oi* 


The  Fruit- Evaporating  Cabinet  at  the  Left  with  Its 
Sliding  Trays  tor  the  Fruit  and  the  Steaming  Re- 
ceptacle  on  the  Stove  at  the  Right  Make  a  Compact 
Set  for  Home  Work 
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FIRST-AID  METHODS  FOR  AUTO 

EXHAUST-GAS  POISONING 

Recognizing  the  serious  and  often 
unsuspected  danger  of  carbon-monoxide 
poisoning  that  confronts  those  who  run 
automobile  engines  in  confined  spaces, 
the  U.  S.  Bureau  of  Mines  cmjjha- 
sizes  the  importance  of  prompt 
attention  to  victims  of  this  insidious 
gas.  I'Vesh  air  is  the  first  require- 
ment for  the  unconscious  patient,  and 
oxygen  should  be  administered  if  avail- 
able, but  no  delny  is  per-  - 
missible.  Approved 
methods  of  artificial 
respiration  should  imme- 
diately be  applied,  if 
natural  has  ceased,  and 
continued  for  at  least 
three  hours,  as  the  blood 
cannot  absorb  oxygen 
until  emptied  of  carbon 
monoxide.  Hot  -  water 
bottles,  or  substitutes, 
and  warm  covers  should 
be  used,  but  no  liquids 
shouhl  be  placed  in  the 
mouth  until  conscious- 
ness is  fully  restored. 
The  patient  should  be 
kept  in  a  horizontal  posi- 
tion, and  moved  only 
with  a  stretcher.  Sitting 
or  standing  may  cause  a 
relapse,  possibly  fatal.  It 
shouhl  be  remembered 
that  carbon  monoxide  is  odorless,  and 
g^ves  no  warning  of  its  presence. 


ENORMOUS  MILLING  MACHINE 
IS  FINE  PRECISION  TOOL, 

A  vertical  milling  machine  of  enormous 
size,  recently  built  in  Massachusetts  for 
die-sinking  work,  is   remarkable  for 
its  fine  feeds,  operating  to  .002  or 

.003  in.  The 
machine 
has    a  n 
over-all 
working 
surface 


Huge  Vertical  Milling  Machine.  Approximately  10  Feet  High  and  Weigh- 
ing   18,000    Pounds.  Which    Works    to  Thousandths  of  an  Inch:  The 


Tel  escopic  Screws  Supporting  the  Knee,  or  Bed,  are  Power-Operated 

110  by  20  in.,  its  table  surface  being 
96  by  20  in.  Its  approximate  height 
is  10  ft.  and  its  weight  over  18,000  lb. 
The  ktiee,  or  adjustable  bed,  is  supportetl 
by  two  large  telescopic  screws,  one  at 
each  end,  which  are  driven  in  unison  by 
power,  controlled  by  a  handwhcel  in 
front.  The  heavy  %-in.  saddle  bears  on 
the  knee  at  three  points,  center  and  ends, 
giving  great  rigidity.  The  machine  is 
driven  by  a  10-hp.  electric  motor,  mount- 
ed on  a  bracket  at  the  rear  of  the  ma- 
chine and  l)elte<l  to  the  milling  head,  and 
;JI  controls  are  so  located  that  the  opera- 
tor can  reach  them  from  the  best  position 
ft^r  watching  the  work. 


GEOLOGISTS  SAY  OCEAN'S  AGE 
IS  NEAR  NINETY  MILLION 

Thotigh  scientists  diflfer  by  a  few  mil- 
lion years  in  their  estimates  of  the  ocean's 
age,  their  figures  really  vary  not  more 
than  10  per  cent,  the  average,  as  lately 
announced,  being  rather  more  than 
50,000,000  years.  The  use  of  the  word 
"estimate"  is  apt  to  obscure  the  fact  that 
the  calculations  are  wholly  mathemati- 
cal, and  based  upon  carefully  studied 
data.  It  is  known  that  the  saline  con- 
stituents of  the  sea  are  deposits  continu- 
ously being  made  by  the  rivers,  and  that 
the  ocean,  therefore,  constantly  grows 
more  salty.  Since  tests  have  been  made 
which  give  the  figures  for  the  amount  of 
saline  material  carried  by  the  streams, 
their  annual  burden  of  salt  is  merely 
divided  into  the  amount  now  in  the  ocean. 


CHosc  pipe  intended  for  trench  use, 
made  of  rubber-impregnated  canvas  rein- 
forced with  iron  wire,  is  being  salvaged 
by  the  hundreds  of  miles  in  England.  A 
special  machine  dismembers  the  hose,  and 
the  iron  brings  about  $60  a  ton,  while 
the  canvas  goes  to  make  cellulose  after 
the  rubber  is  reclaimed. 


Google, 
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PUMP  WATER  FOR  IRRIGATION 
WITH  GASOLINE  ENGINE 

A  voyager  on  Okanagan  Lake,  in  the 
mountains  of  British  Columbia,  approach- 


Three-Plunger  Force  Pump,  Driven  by  Gatoline 
Engine,  Used  to  Supply  Water  for  Irrigating  a  Farm 
at  the  Top  of  the  High  Bank  in  the  Background 

ing  a  lonely  shore;  well  might  register 
surprise  on  fnuliiig  a  gasoline  engine 
pounding  away  unattended  at  its  task  of 
driving  a  three-plunger  force  pump.  It 
is  an  expensive  method  of  irrigating, 
but  the  only  one  available  to  the  farm- 
ers on  the  high  plateau,  150  ft.  above  the 


lake.  The  intake  is  40  ft.  out  in  the  lake, 
and  the  water  is  delivered  through  a  two- 
inch  pipe  buried  six  inches  in  the  bank. 
The  rainfall  of  the  region  is  only  10  in.  :i 
year,  but  with  the  pump  supplying  amplo 
water,  remarkable  crops  of  fruit  and  vege- 
tables are  raised,  a  single  garden  patch 
not  infrequently  yielding  peaches,  apples, 
melons,  potatoes,  and  corn. 


THROTTLE  GUSHING  OIL  WELL 

AFTER  SIX-DAY  STRUGGLE 

Impelled  by  some  unexplained  subter- 
ranean force,  a  four-months-old  oil  well 
at  Whittier,  Calif.,  without  warning  in- 
creased its  theretofore  steady  rate  ot 
flow  from  5(D  to  8,000  bbl.  daily,  not  long 
ago,  with  the  result  that  a  vast  quan- 
tity of  oil  was  lost  before  the  torrent 
could  be  throttled.  The  gushing  began 
so  suddenly  that  it  was  impossible  to 
reach  the  regulating  valve,  located  in  a 
pit  at  the  mouth  of  the  well,  before  the 
excavation  was  filled.  Oil  shot  up  70 
ft.  at  first,  but  after  the  pit  had  been 
drained  the  unimpeded  stream  niountcti 
higher  than  the  top  of  the  112-ft.  der- 
rick over  the  well.  Spray  from  the  tre- 
mendous column  was  carried  as  far  as 
10  miles  from  the  scene  by  the  wind.  Six 
days  after  the  gushing  began,  workmen 
succeeded  in  fastening  a  40-ft.  pipe  across 
the  end  of  the  well  casing,  retarding  the 
flow  of  oil  to  such  an  extent  that  soon 
afterward  the  well  was  brought  under 
complete  control. 


For  Four  Months  After  It  was  DriUed,  the  Oil  Well  Pictured  Here  Produced  500  Barrels  Daily.    Then  It 
Suddenly  Began  to  Gush.  Pouring  Out  8.000  Barrels  in  24  Hours.    Six  Days 
were  Required  to  Throttle  the  Increased  Flow 
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GREAT  CONCRETE  VESSEL  LEAVES  WAYS  AT  SOUTHERN  SHll'YAHI) 

p^XPERIMENTS  are  no  longer  necessary  to  prove  the  worth  of  the  concrete  ship.  In  repeated  trials  it 
has  vindicated  the  claims  of  its  friends  and  refuted  the  slander  of  its  enemies.  The  vessels  have  shown 
themselves  to  be  stanch  and  seaworthy,  capable  of  weathering  any  storm,  and  possessed  of  many  desirable 
qualities  not  found  in  craft  of  steel  or  wood.  Another  addition  to  the  growing  number  of  these  modem 
marine  productions  was  made  recently  when  the  hull  of  the  giant  steamship  "Latham"  was  launched  suc- 
cessfully at  Mobile,  Ala.,  for  the  Emergency  Fleet  Corporation.  This  was  the  second  concrete  ship  to  slide 
into  the  water  at  the  southern  shipyard,  the  first  having  been  launched  several  months  ago.  A  third  hull 
is  being  constructed  there,  and  is  expected  to  be  ready  to  leave  the  ways  in  the  near  future. 


AERIAL  LEAGUE  IS  PLANNING 
TRANSCONTINENTAL  DERBY 

Prizes  agpregating  more  than  $100,000 
are  to  reward  the  winners  of  the  trans- 
continental I)crl)y  planned  by  the  Aerial 
League  of  America.  I'he  ambitions  proj- 
ect, like  the  Toronto-New  York  handi- 
cap, will  test  the  efficiency  of  various 
types  of  planes,  in  addition  to  intensify- 
ing public  interest  in  aviation.  With  this 
last  end  in  view  the  promoters  have  <le- 
crecd  that  the  long  race  be  divi<led  into 
legs  of  250  miles  each,  with  a  compulsory 
stop  at  the  end  of  each  leg.  Prizes  will 
tlien  be  awarded  by  a  point  system,  con- 
testants being  graded  on  the  performance 
of  each  leg.  Rear  Admiral  K.  V..  Peary 
is  to  choose  the  committee  which  will 
establish  landing  places,  at  intervals  of 
50  miles,  along  the  Woodrow  Wilson 
transcontinent.il  ::ir\vav. 


MOTOR-CAR  ACCIDENT  SHOWN 

BY  MECHANICAL  SIGN 

Careless  pedestrians  and  reckless  auto- 
mobile drivers  were  shown  the  folly  of 
their  ways  by  means  of  a  mechanical 
signboard  during  a  recent  anti-accident 
campaign  in  Detroit.  A  miniature  motor 
tar.  fastened  to  a  moving  belt,  ran  swiftly 
across  the  face  of  the  board,  painted  to 


represent  a  street  intersection,  antl  <ni 
each  trip  knocked  down  a  figure  which 
was  supposed  to  be  a  man  standing  out- 
side the  space  outlined  as  a  safety  zoiw 
for  persons  on  foot.  .An  electric  motor 
behind  the  board  actuated  the  belt. 


SPEtDiNG  AUTOMOBILE 


DUMMY 


USE 
CROSS 
WALK 


^  RECKLESS 


Mechanical  Signboard  in  a  Detroit  Park,  Represent- 
ing a  Street  Intersection,  on  Which  a  Miniature  Auto- 
mobile Accident  is  Enacted  by  a  Tiny  Motor  Car  and 
the  Small  Figure  of  a  Man 


popttlar  Mechanics  features  will  appear  in  moving  pictum  issued  by  Paramount  Magazine. 


Go< 
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FRENCH  MEMORIAL  DIPLOMAS 
ARE  SACRIFICE  RECORDS 

France  has  officially  adopted  a  design 
for  a  memorial  diploma,  on  which  are 


■V  rOU«THr  or  (.•lL>.U»T«»TiOS 

Memorial  Diploma  being  Distributed  by  the  French 
Government  to  Schools  and  Public  Halls  for  In* 
Bcription  with  the  Names  of  Fallen  Heroes 

to  I)e  inscribed  the  names  of  those 
])atriols  from  each  community  who  made 
the  final  sacrifice  in  the  war.  and  20(),()()0 
of  the  parchments  arc  bcinp^  distributed 
to  schools,  and  city  and  county  halls.  In 
the  design,  V  ictory  writes  the  names  of 
the  heroes  within  an  arch,  guarded,  at 
the  right,  by  a  sentinel  poilu  and  sur- 
mounted by  the  watchful  figure  of  the 
lion  of  l^elfort,  while  at  the  foot  l-Vance 
mourns.  An  inscription  reads  "All  I'rance 
Stands  Up  far  the  \  ictory  of  Right," 


PICK  EGGS  WITH  TWEEZERS 

FOR  LIVING 

Ximble-fingered  girls  are  cmph)ycd  in 
the  Washington  state  fish  hatcheries  fi»r 
picking  eggs — the  eggs  of  salmou,  Thi- 
work  requiring  delicate  manipulation, 
women  and  girls  are  peculiarly  adapted 
for  it.  The  eggs  to  be  hatched  are  place<] 
in  long  troughs,  and  as  some  of  them 
turn  white,  indicating  that  they  are  n;ji 
fertile,  it  is  the  duty  of  the  feminine  em- 
ployes to  spot  these  white  eggs,  which 
they  pick  out  with  tweezers.  Formerly 
men  did  the  work,  but  when  male  labor 
sought  more  profitable  employment  dur- 
ing the  war.  women  efficiently  filled  their 
place  and  even  some  of  the  female  in- 
mates of  the  Western  Hospital  for  the 
Insane  were  used  on  this  particular  joh, 
with  benefit  to  themselves,  for  they  like 
the  work,  and  it  keeps  them  in  good 
physical  condition.  Also,  since  about 
8i),i)00  lb.  of  fresh  salmon  from  the 
hatcheries  go  to  the  hospital  each  year, 
their  employment  means  an  economy  to 
the  state.  One  of  the  women  last  year 
picked  3.500  eggs,  which  is  a  record. 


FIRE-ALARM  HAMMER  DRIVEN 

BY  ELECTRIC  MOTOR 

Intended  for  use  with  large  fire-alarm 
gongs,  a  new  striking  mechanism  is  made 


with  a  number  of  adjust 
which  permit  variations 
s  o  u  n  d,  and  use  with 
of  different  sizes.  A  small 
motor  rocks  the  spring- 
hammer  head  by  means  of 
rod  which  may  be  changed 
altering  the  relation  of 
head  and  gong,  and  thus 
ume  of  sound  produced, 
ieiit  hannncr  arm  may  also 
eiied  or  shortened  for 
gongs   of  ililTerent  dimen 


ments 
in  the 
gongs 
electric 
mounted 
a  t  h  r  o  v^' 
in  length, 
hammer 
the  vnl- 
Thc  resil- 
he  Icngth- 
use  with 
sions. 


C Claims  arc  being  file<l  in  Mexico  on 
deposits  of  oil  believed  to  be  of  great 
imjiortance,  newly  discovered  in  the  vi- 
cinity of  Mapimi.  Durango.  .Some  con- 
cessions have  been  granted,  and  arc  prac- 
tically ready  for  operation.  The  district 
is  near  a  large  mining  section,  and  has 
railroad  connection  with  Monterey. 


By  Varying  the  Length  of  the  Throw  Rod  the  Re- 
ciprocating Hammer   Arm  is  Made  to  Hit  the  Fire- 
Alarm  Cong  with  More  or  Less  Force.  Thus  Alter- 
ing the  Volume  of  Sound  Produced 


Hotorboata  with  Masts  and  Sails,  Called  "Auxiliaries,"  are  Used  to  a  Large  Extent  for  the  Transportation 
of  Freight  and  Lumber  on  the  Lakes  of  Louisiana.    The  Fleet  of  Them  Seen  Here  Is  in  Bayou 
St.  John,  in  the  Heart  of  the  City  of  New  Orleans,  Where  They  Make  Their  Headquarters 


AT  the  lowest  possible  estimate,  otie- 
^  fourth   of  the  food  the  400.000  in- 
habitants of  New  Orleans  eat  is  brought 
to  them  by  motorhoat.  and  it  requires 
2,000  of  these,  working  every  day  in  the 
year,  and  some  nights,  to  fill  the  demands 
put  upon  them.    This  is  the  largest  fleet 
of  working  motorboats  gathered  at  any 
one  point  in  the  world.   They  range  from 
cross-river    ferries   devoted   to  carrying 
fish,  vegetables,  sugar,  and 
rice  from  the  heads  of  the 
canals  on   the  west  bank 
of  the  Mississippi,  to  the 
markets   on   the  cast,  to 
larger  and  smaller  boats 
making       150-mile  runs 
south    and    west  through 
the  great   5,0()0-mile  grid- 
iron    of    canals,  bayous, 
rivers,  lakes,  and  bays  that 
make   12,000  square  miles 
of     Louisiana    a  marsh 
whose     only  connection 
with  the  outside  world  is 
by  water. 

Market,  men  and  motor- 
boat  builders  and  owners 
of  New,  Orleans  estimate 
that  the  ^  boats,  none  of 
which  is  more  than  80  ft. 
long — most  of  them  only 
about  30  .ft. — last  year  car- 
ried produce  and  mer- 
chandise worth  $17,000,000 
between  the  farms,  fisher- 
ies,   and    settlements  of 


Dispatch  Boat  on  the  Barata- 
ria  and  Lafourche  Canal.  One 
of  a  Number  Belonging  to  the 
Canal  Owners,  and  Used  to  Keep 
the  Waterways  in  Order 


southwestern  Louisiana  and  New  Or- 
leans. This  docs  not  take  into  account 
the  hundreds  of  thousands  of  dollars' 
worth  of  oysters  carried  to  Houma.  the 
second  oyster  port  in  the  world,  nor  the 
vast  quantities  of  sea  food  that  go  to  the 
packeries  on  the  gulf  coast  outside  of 
Louisiana. 

Much   mail   is  also  carried  on  these 
boats,  and,  besides,  they  furnish  trans- 
portation for  hundreds  of 

  passengers. 

The  boats  from  the 
Barataria  section,  in  1918, 
carried  to  .\cw  Orleans 
more  than  Si.SO.OOO  worth 
of  potatoes  alone,  and 
those  from  Grand  Isle, 
about  100  miles  from  the 
Louisiana  city,  brought  to 
it  60,0'H)  crates  of  cucum- 
bers, valued  at  about 
$300,000.  Cauliflower  from 
the  same  place  amounted 
to  $310,000.  and  the  celery 
from  southwestern  Louisi- 
ana added  approximatelv 
$150,000  to  the  value  of. 
the  vegetables  handled.  It 
must  i>e  remembered,  too. 
that  on  their  return  trip^ 
the  boats  carry  to  the  vil- 
lages merchandise,  cloth- 
ing, shoes,  and  other  com- 
modities worth  nearly  as 
much  as  the  produce  they 
bring  to  the  city.  Practi- 
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One  of  the  Manv  Motor  Freighters  of  New  Orleans,  on  the  Barataria  and 
Lafourche  Canal:   The  Boat  is  Making  One  of  Its  Regular  Cruises  to 
Morgan  City.  Which  Is  About  160  Miles  from  New  Orleans.    Just  at  This 
Point  the  Canal  Crosses  the  Bayou  Lafourche  at  Tide  Level 


cally  all  the  buihling  materials  which  are 
|>ut  into  the  homes  antl  business  ^truc- 
tures  of  these  vilhiges,  into  the  britlges 
which  carry  the  few  wagon  roads  across 
the  streams,  and  into  the  very  i)oais  l>y 
which  this  large  traffic  is  carried  on,  arc 
transported  the  same  way. 

This  fleet,  which  represents  an  invest- 
ment of  more  than  $l,()(K).l)0(),  and  costs 
close  to  $1(X),000  a  year  in  upkeep,  may 
be  roughly  divided  into  three  classes: 
First  the  fishing  boats,  engaged  in  catch- 
ing the  fish,  seitiing  the  shrimp,  and  long- 
ing the  oysters  of  southwest  Louisiana, 
and  in  bringing  them  to  New  Orleans; 
second,  the  motor  freighters,  which,  ordi- 
narily, ply  routes  as  regular  on  sched- 
ules as  fixed  as  those  of  ocean  liners, 
and  form  virtually  the  only  connec- 
tion of  thousands  of  families  with  the 
outside  world;  and  third,  the  large  fleet 
of  miscellaneous  craft  used  as  <lispatch 
boats  by  the  canal  companies,  as  mes- 
senger boats  for  the  sea-food  packeries; 
this  class  including  the  fleet  of  12  patrol 
boats,  maintained  by  the  Slate  Depart- 


Charcoal  and  Fire-Wood  Schooner  with  Auxiliary  Engine-  Much  of  New 
Orleans'  Fuel  is  Brought  to  the  City  by  Boats  of  This  Kind 


ment  of  Conservation, 
which,  having  control  of 
all  the  natural  resources 
of  Louisiana,  is  a  sort  of 
guardian  angel  for  the 
whole  work  fleet. 

The  fishing  boats  arc 
of  two  kinds,  those  en- 
gaged in  catching  the 
fi>h.  oysters,  and  shrimp 
in  the  sea  and  the 
bayous,  and  those  to 
which  this  product  is 
transferred  to  be  rushetl 
to  the  Xew  Orleans 
market  or  to  the  various 
{ip.cking  plants.  The 
former  seldom  ajipear  in  New  Orleans, 
though  they  all  hail  from  that  city  as 
their  home  port.  The  latter  consist  of 
the  long,  slcntler,  swift  oyster  runners, 
which,  leaving  the  rim  of  the  gulf  at 
nightfall  with  four  or  five  tons  of  iced 
oysters  or  shrimp,  are  in  New  Orleans, 
110  miles  away,  at  four  o'clock  the  next 
morning;  and  of  the  heavier,  slower 
freighters,  which  bring  from  10  to  20  or 
30  tojis  of  fish,  j)acked  in  ice.  at  much 
slower  pace,  to  be  sold  for  hotel  and  res- 
taurant, and  packing  purposes.  The  en- 
gines of  the  "runners"  are  all  gasoline- 
burning,  and  of  lighter-duty  type  than 
thf)se  of  the  larger,  slower  boats,  which 
usually  have  heavy-duty  motors,  fre- 
quently driven  by  kerosene  instead  of 
gasoline,  and  not  infrequently  adapted  to 
both  fuels. 

The  freighters  range  more  to  the  north, 
through  the  sugar,  rice,  and  farming 
countr>'.  and  instead  of  tying  up  at  the 
heads  of  the  canals  which  lead  from  the 
Mississippi  into  the  hinterland  of  Louisi- 
ana, dock  at  the  city  side  of  the  river. 

  where    a    wharf,  nearly 

two  blocks  long,  known 
as  the  Bienville  Street 
Lan<ling.  is  reserved  for 
their  exclusive  use.  Most 
of  these  boats  are  of 
heavy  construction,  built 
to  withstand  the  severe 
storms  which  sweep  the 
gulf  coast  and  farther 
inland  over  the  flat  lands. 
They  average  about  Sf) 
ft.  in  length,  driven  by 
gasoline,  kerosene,  pro- 
ducer-gas, or  ev**n.  now 
and  then,  a  crude-oil  en- 
gine. The  two  canals, 
the  ILirvey's.  and  the 
Barataria  and  Lafourche, 


POPULAR  MECHANICS 


723 


run  west,  like  trunk 
lines  of  a  railroad, 
from  the  Mississippi 
River,  into  which  they 
lock  at  New  Orleans, 
crossing  all  the  main 
north-and-south  natural 
waterways,  such  as  the 
Bayou  Lafourche,  Bayou 
Barataria,  Bayou  Terre- 
bonne, the  Atchafalaya 
and  Vermilion  rivers, 
and  a  myriad  other  small- 
er streams,  which  give 
to  the  gulf  on  the  south, 
and  run  into  the  "sugar 
bowl"  on  the  nortli. 
Along  these  trunk-line 
canals  the  freighters  op- 
erate, going  up  an<i 
down,   at    the  tide-level 


A  Few  of  the  Motor  Freighters  Which  Connect  Scores  of  Settlements  in 
Interior  Louisiana  with  the  Market  at  New  Orleans,  Where  They 
are  Seen  Docked  at  the  Bienville  Street  Landing 


crossings,  on  the  streams  they  meet,  to 
the  scores  of  small  towns  and  even  cities 
like  Houma,  Morgan  City,  Lake  Charles, 
and  Lockport,  as  far  north  as  Donaldson- 
viUe. 

All  the  way  they  distribute  merchan- 
dise from  New  Orleans,  carrying  every- 
thing from  arsenic  for  the  trappers  to 
zithers  for  the  trappers'  daughters.  Al- 
most every  one  of  this  fleet  is  a  mail  boat, 
?nd  every  one  furnishes  free  transpor- 
tation to  the  fathers  of  the  church  who 
travel  hundreds  of  miles  over  the  inland 
waterways  to  baptize,  marry,  and  bury. 
Seaworthy  boats  they  are,  with  hulls  btiilt 
of  2-in.  cypress,  reinforced  with  oak; 
turning  back  for  few  storms,  and  many 
of  them  with  25  to  30  years  of  constant 
daily  service  behind  them.  The  major- 
ity were  originally  sailing  craft,  known 
as  "luggers,"  whose  owners  installed  in- 
ternal-combustion engines  as  soon  as 
these  motors  became  commercially  prac- 
tical.   

Probably  seven-eighths 
of  the  total  fleet  of  mo- 
tor work  boats  at  and 
around  New  Orleans  are 
in  these  two  classes, 
while  the  third  consists 
of,  say,  250  boats  which 
represent  the  "class"  of 
the  fleet.  That  is  to  say, 
they  are  high-speed  dis- 
patch boats,  doing  their 
25  to  30  miles  an  hour, 
carrying  the  owners, 
managers,  and  superin- 
tendents of  the  canals 
along  the  waterways, 
where  dredges  and  "lily- 


boats"  are  constantly  at  work  keeping  the 
channels  deep  enough  and  destroying 
the  rafts  of  floating  water  hyacinths 
which  work  such  havoc  with  propellers 
and  shafts  of  small  craft.  Among  them 
are  also  a  number  of  comparatively  fast 
boats  used  by  traveling  salesmen,  who 
find  them  swifter,  more  economical,  and 
with  more  facile  schedules  than  the  regu- 
lar boats,  or  even  the  railroad  trains. 
I'requently  they  drive  them  themselves, 
carrying  their  samples,  no  matter  how 
bulky  or  how  heavy,  right  with  them. 
Such  boats  make  their  headquarters  in 
either  the  New  Basin  Canal  or  the  Bayou 
St.  John,  both  of  which  penetrate  the 
heart  of  the  city  of  New  Orleans,  each 
connecting  a  railroad  station  with  Lake 
Pontchartrain ;  or  in  the  headwaters  of 
the  Harvey,  or  the  Barataria  and  La- 
fourche canal,  on  the  other  side  of  the 
river,  easily  accessible  by  ferry.  The  av- 
erage value  of  these    boats  is  probably 


Motor  Flagship  of  the  Louisiana   State  Department  of  Conservation, 
Which  Keeps  Guard  over  the  Fishing  Fleet,  the 
Banks,  and  the  Oyster  Beds 
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slightly  higher  than  that  of  the  work 
boats  proper,  ranging  from  $750  to  as 
high  as  rivers  in 

In  this  class  also  belong  the  motor 
tugs,  which  are  slowly  but  surely  replac- 


y/egctable-Carrying    Motorbo«t8    from  Grand  Isle 
DistrictB,  bong  Locked  Through  from  New  Orleans 

iiig  Steam  tugs  for  all  the  lighter  work 
of  the  port;  the  ship  chandlers'  boats, 
and  the  dispatch  boats  used  constantly 
by  firms  who  have  their  ofBces  in  New- 
Orleans  and  their  plants  in  Algiers, 
(Iretna,  or  W'estwego,  across  the  river. 
Nor  should  the  big  steel  self-i)ropelled 
barges,  ranging  from  250  to  7fK3  tons,  be 
forgotten.  They  bring  coal  and  iron  ore 
from  the  Alabama  fields  to  New  Orleans, 
and  carry  back  merchandise  to  all  the 


towns  along  the  coast  of  Mississippi 
Sound,  and  up  the  Mobile  and  Warrior 
Alabama.  They  do  not,  of 
course,  belong  to  the  fieet  which  feeds 
New  Orleans,  yet  New  Orleans  is  their 

  home    port,    and  they 

handle  a  huge  and  prof>- 
itable  traffic  of  coal  at 
greatly  reduced  freight 
rates.  These  big  barges, 
driven  by  gas-pro»lucer 
engines,  are  worth  from 
$50,000  to  $75,000  each. 

Neither  shouJd  one 
overlook,  in  considering 
the  size  and  the  work 
and  the  value  of  the  mo- 
torboat  fleet  of  New  Or- 
leans, the  200  or  300  boat 
yards,  which,  scattered 
from  New  Orleans  west 
to  the  Sabine  River  ot 
Texas,  north  to  the  Red 
Kiver,  and  south  to  the 
rim  of  the  Gulf  of  Mexico,  build  this  fleet 
and  keep  it  in  repair.  Most  of  these  yards 
have  been  in  the  same  family  since  the 
days  of  the  Louisiana  Purchase,  or  shortly 
thereafter,  and  through  generations  their 
owners  have  learned  to  build  exactly  the 
boats  suited  to  the  work  in  hand,  boats 
which  far  outlive  their  builders  or  their 
original  owners,  and  earn  tremendous 
profits  on  their  first  cost  as  their  years 
of  useful  service  increase. 


and  the  Barataria 
into  Harvey  Canal 


GATEWAY  TO  OLD  CEMETERY 
OUTLASTS  ADOBE  WALL 

Time  and  the  elements  have  almost 
jjestroyed  the  a<lobe  wall  around  one  of 
the  oldest  cemeteries  in  the  country,  lo- 
cated near  Taos.  N.  M.,  but  the  gateway 
to  the  burial  reservation  still  stands,  its 
locked  doors  supported  in  a  small  sec- 
tion of  the  crumbling  inclosure.  Rarbcd 
wire  replaces  the  wall  of  sun-dried  brick. 


Gateway  to  an  Old  New  Mexican  Cemetery  Which 
haa  Survived  the   Adobe  Wall  in  Which  It  was  Set 
and  Many  of  the  CrosBes  in  the  Graveyard 


SOUTHERN  SWAMPS  FURNISH 
LIZARDS  FOR  GREENHOUSES 

Having  received  orders  for  several 
thousantl  lizards,  a  New  Orleans  concexn 
has  advertised  for  a  number  of  men  and 
boys  to  assist  in  searching  the  near-by 
swamps  for  the  elusive  little  reptiles. 
The  only  qualification  demanded  of  the 
would-be  lizard  hunter  is  that  he  have 
more  "pci)"  and  agility  than  the  lizard, 
which  he  must  catch  bare-handed.  The 
company  ships  the  lizards  in  large  quan- 
tities to  greenhouses  in  the  North  and 
r.ast,  where  the  little  animals  earn  their 
board  by  ridding  the  plants  of  insect 
pests.  A  smaller  number  are  sold  as  pets. 
The  lizartls  abound  in  this  section. 


C Sighting  an  eagle  high  above  .Atlantic 
City,  N.  J.,  a  number  of  airmen  armed 
themselves  with  shotguns  and  pave 
cha^e    in    their    airplanes.      The  bird 

escaped. 


Google 


DESTROY  BIG  BUILDINGS  TO  WIDEN  RIVER  BED 


The  Scioto  River  at  Columbus,  Ohio,  is  Now 
Flowing  through  a  Recently  Made  Cut  That 
Forms  Part  of  Its  New  ana  Exceedingly  Ex- 
pensive Channel.  In  the  Stream  are  Still  to  be 
Seen  the  Wrecks  of  Bridge  Piers  Destroyed  by 
the  Disastrous  Flood  Six  Years  Agu.  The  City 
has  Purchased  All  Property  on  This  Bank,  the 
West,  (or  3(M>  to  500  Feet  Back,  and  is  Now 
Wrecking  the  Buildings 


Nearly  600  Buildings  are  Included  in  the  Strip  of  Property  to  be  Cleared  to  Make 
Way  for  the  New  River  Channel,  and  Many  of  Them  Were  Very  Valuable.  The 
Laundry  Whose  Stack  Alone  Remains  Standing  in  the  Piciure,  Cost  the  City  $66,000, 
and  a  Big  Chain  Factory  was  Condemned  at  an  Appraised  Value  of  $200,000.  The 
Work  of  Changing  the  InJusirial  District  into  a  River  Bed  is  Expected  to  Take 

Another  Two  or  Three  Years 
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TRIPLE  CAMERA  FOR  AIRPLANE 
MAKES  WIDE,  ACCURATE  MAP 

An  aerial  map-making  camera  of  new 
design  in  use  by  the  army  engineer  corps 


MOBILE  LAUNDRIES  ORDERED 
TO  MEXICAN  BORDER 

Mobile  laundries  will  soon  be  in  opera- 
tion near  the  Mexican  border  for  the  con- 
venience   of  American 
troops  on  patrol  duty  in 
the  troubled  region.  A 
recently  issued  order  au- 
thorizes the  organization 
of  six  companies  of  37 
men  each  to  take  charge 
of  the  work.  Especially 
qualified  members  of  the 
Quartermaster  Corps 
will  lie  chosen.    Six  other  companies  of 
similar  size  will  be  formed  in  the  same 
manner  to  handle  a  like  number  of  mobile 
laundiies  now  in  storage.    It  has  not  been 
disclosed  where  these  will  be  sent. 


Airplane  Camera  with  Three  LeDses,  Which  Point 
Downward  at.  Different  Angles,   as  Shown  in  the 
Diagram,.Covering  a  Strip  Three  and  One-Half  Miles 
.  Wide  at  a  Height  of  Only  4.000  Feet 

operates  with  three  lenses  arranged  at 
such  angles  that  their  fields  lie  siile  by 
side.  As  a  result,  at  a  height  of  only 
4,000  ft.,  a  map  strip  covering  a  width  of 
three  and  one-half  miles  may  be  taken, 
the  three  sections  matching  perfectly.  So 
accurate  are  these  maps  that  when  one  of 
the  city  of  Washington,  recently  made, 
was  checked  against  a  survey  map  of  the 
usual  type,  it  was  found  that  all  points 
exactly  coincided.  The  system  is  used  not 
only  for  military  purposes,  but  for  plot- 
ting the  routes  of  the  aerial  mail  service. 


OCEAN  SOUNDED  BY  ECHOES 
FROM  BOTTOM 

By  sounding  with  sound  waves  instead 
of  a  steel  cable  a  Frtnchman  has  been 
able  to  determine  the  tiepth  of  the  ocean 
in  a  few  seconds  where  the  ordinary 
process  requires  minutes  or  hours.  In 
contrast  to  the  usual  equipment  of  cable, 
reels,  and  donkey  engine,  he  equips  him- 
self simi>ly  with  a  quantity  of  high  ex- 
plosive, a  microphone,  and  a  chronometer. 
Detonating  a  charge  of  explosive  in  the 
wake  of  his  moving  vessel,  he  hears  in 
his  microphone  both  the  noi«;e  of  de- 
tonation and  the  echo  produceil  by  re- 
flection from  the  bottom.  Reading  the 
time  interval  from  the  chronometer  and 
knowing  the  speed  of  sound  in  w.itor  he 
is  able  to  calculate  the  ocean's  depth  at 
that  point.  Tests  have  shown  that  the 
method  yields  sufficiently  accurate  re- 
sults for  ])ractical  purposes. 


SHIFTER  FOR  POWER  BELTS 

ACTS  AT  TWO  POINTS 

Belts  are  shifted  simultaneously  on 
overhead  power-shaft  pulleys  and  ma- 
chine-driving i)ulleys  by 
a  device  recently  de- 
veloped by  *  an  Ohio 
manufacturer.  Two  du- 
plicate sets  of  gears  are 
used,  one  near  the 
shaft  and  the  other 
near  the  machine. 
These  are  connected  bv 
a  rod  that  synchronizes 
their  action.  When  a 
crank  on  the  lower 
set  is  turned,  belt 
guides  above  and  below 
move  in  unison  across 
tracks  which  parallel 
the  power  shaft,  sliding 
the  belt  from  one  posi- 
tion to  another.  The 
mechanism  is  especially 
adapted  for  use  with 
stepped  ptdleys.  It  can 
be  adjusted  for  belts  of  dififerent  widths. 
Time  is  saved  and  the  danger  of  acci- 
dents reduced  by  the  shifter,  which  re- 
quires little  attention. 


C Carbon  tetrachloride,  commonly  used 
in  the  familiar  forms  of  portable  6re  ex- 
tinguishers, is  partly  decomposed  by  con- 
tact with  red-hot  iron  or  blazing  wood, 
and  poisonous  gases  are  liberated  in  small 
quantities,  according  to  the  findings  of 
the  U.  S.  Bureau  of  Mines.  Such  appa- 
ratus, therefore,  should  be  used  with 
care  in  inclosed  places. 


FctuUir  Mickanics  features  h  ill  c^pfor  in  moving  piciurti  issued  ty  Paramtmnt  Magaant. 
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PORTABLE  BAND  SAW  DRIVEN  BY  ELECTRIC  MOTOR 


A  portable,  electrically  driven  band 
saw  for  felling  trees  has  been  designed  by 
a  Texas  lumberman.   The  endless  cutting 

blade  runs  on  two  wheels   

that  are  mounted  at  op- 
posite ends  of  an  iron- 
pipe  frame.  In  the  cen- 
ter of  the  frame,  the 
band  passes  through 
slots,  which  turn  it  to 
the  proper  position  for 
cutting  when  the  con- 
trivance applied  to  a 
tree.  Power  is  furnished 
by  an  electric  motor, 
the  shaft  of  which  bears 
on  the  rim  of  one  of  the 
drivewhcels.  Insulated 


wires  are  attached  to  a  feed  line  and 
strung  on  trees  to  the  scene  of  opera- 
tions. 


Trees  can  be  Felled  by  Electricity  with  This  Portable  Band  Saw 
Driving  Motor  is  Mounted  on  the  Pipe  Frame  near  the  Wheel  on 
Right.    A  Texas  Lumberman  Designed  the  Contrivance 


The 


NAVAL  AIRMEN'S  BARRACK  EQUIPPED  LIKE  CLUB 


Xaval  airmen  who  are  quartered  in  the 
officers'  barrack  at  the  naval  station  at 


Equipped  and  Furnished  Like  a  High-Class 
Barrack,  Nearin^  Completion  at  the  United  S 
Diego.    California,    will    House    Officers  of 


High-Class  Men's  Club.   This  $600,000 
tates  Naval  Station  at  San 
the    Naval    Air  Service. 
It  is  a  Fireproof  Building 


San  Diego,  Calif.,  will  enjoy  living  and 
recreational  advantages  equal  to  those  of 

  the  best  equipped  men's 

clubs.  The  barrack, 
which  cost  about  $500,- 
■-.  000,  is  nearly  ready  for 

occupancy.  It  is  a  fire- 
proof structure,  and  ot 
Spanish  architccturaJ 
design.  Besides  c  o  m  - 
fortal)le  sleeping  rooms, 
the  l)uilding  contains  a 
swimming  pool,  a  library, 
billiard  and  pool  tables, 
a  gymnasium,  and  a 
bowling  alley. 


II  II  II  ' 


SCRAPPED  SHIP  PLATES  MADE 

INTO  CRANE  HOOKS 

Salvage  of  scrapped  material  and  econ- 
omy of  operation  arc  the  watchwords  of 
modern  factory  manage- 
ment. An  example  of 
both  is  furnished  by  a 
shipyard  that  uses  the 
oxyacctylene  -cutting 
process  in  converting  old 
ship  plates  into  large 
crane  hooks.  These  hooks 
are  8  ft.  long  and  consist 
of  six  full-length  layers 
of  plates  and  four  shorter 
ones,  all  held  together  by 
countersunk  rivets.  The 
four  inner  plates  are  of 
Va-in.,   and  the  two 


outer  plates  are  Vs-'m.  material.  Half- 
length  plates,  V2  in.  thick,  adjoin  the 
outer  plates  on  either  side,  while  two 
shorter  plates,  in.  thick,  reinforce  the 
hook  proper. 


This  Big  Crane  Hook  Cost  Little  to  Make,  as  Old  Ship  Plates  of  Steel 
were  Utilized,  First  being  Cut  into  Proper  Shape  with  an  Oxyacetylene 
Torch,  and  Then  Fastened  Together  with  Rivets.    It  is  Eight  Feet  Long 
and  Strong  Enough  for  Any  Load 
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SMALL  MUSEUMS  ENCOURAGE 
NATURAL-HISTORY  STUDY 

The  study  oi  natural  history  is  en- 
couraged in  some  Kuj-sian  cities  by  means 
of  miniature  museums,  which  are  nothing 


Lecturer  in  a  Ruvslan  City  Describing  the  Contents  of  a  Street-Comer 
Natural-History  Museum  to  an  Interested  Audience  of  Pedestrians. 
The  Lectures  are  Given  at  Noon  Hours  and  on  Holidays 

more  than  large  glass  show  cases,  lo- 
cated in  public  squares,  vacant  store 
rooms,  and  other  places  where  people  in 
large  numbers  congregate  or  pass.  These 
are  filled  with  specimens  taken  from  the 
larger  exhibition  |)laces.  Pedestrians 
with  a  few  moments  to  spare  find  it  prof- 
itable to  loiter  in  front  of  the  convenient 
♦lisplays  to  study  the  stuffed  birds  and 
animals  under  the  glass.  The  contents 
of  the  cases  are  changed  weekly,  thus 
providing  new  and  interesting  exhibits 
at  frequent  intervals.  Lectures  arc  given 
at  the  small  museums  at  noon  hours  and 
on  holidays.  The  large  museums  have 
not  been  closed,  though  fewer  persons 
visit  them  than  before  the  establishment 
of  their  smaller  counterparts. 


SIMPLE  INSTRUMENTS  DETECT 
COMBUSTIBLE  GAS  IN  AIR 

Detection  and  measurement  of  minute 
quantities  of  illuminating  gas,  carbon 
monoxide,  hydrogen,  and  other  inflamma- 
ble gases  in  air,  are  made 
easy  by  simple  instru- 
ments recently  developed 
by  the  L'.  S.  Bureau  of 
Standards.  All  three 
forms  depend  upon  the 
heat-producing  absorp- 
tion of  such  gases  by 
platinum.  In,  one.  four 
platinum  wires  form  the 
arms  of  a  W'heaistonc 
bridge,  two  opposite 
wires  being  exposed  to 
the  air  under  test.  Ab- 
sorbed gas  increases  the 
resistance,  giving  a  posi- 
tive indication  at  a  dis- 
tance. A  portable  form 
has  two  loops  of  plati- 
num wire  heated  by  a 
battery.  The  glow  of  the 
wires  is  balanced  by 
rheostats.  When  one 
wire  is  exposed  and  ab- 
sorbs pas,  less  current  is 
rtquired  to  make  it  glow,  and  the  rheostat 
adjustment  indicates  the  anioqnt  of  gas 
present.  A  third  form  uses  a  bimetallic 
thermostat  to  reveal  the  relative  heat  of 
the  two  wires,  and.  if  desired,  to  ring  an 
alarm.  The  first  form  may  be  arranged 
to  report  from  several  points  at  once. 


CONCRETE  BRIDGE  IN  SWEDEN 

ONE  OF  WORLD'S  LARGEST 

One  of  the  longest  reinforccd-concrete 
railway  bridgi-s  in  the  world  has  just 
been  oompletcfl  in  Sweden,  crossing  the 
Ore  River.  The  arched  span  of  the  new 
bridge  mensures  2''7  ft.  6  in.,  and  it  is 
built  to  carry  trains  running  at  speeds 
above  fA)  miU  s  an  hour,  with  axle  loads  of 
2i)  totis.  The  construction  cost  nearly 
$5f)().('0fl.  the  original  estimate,  made  be- 
fore the  war,  being  $227,8U0. 


AUTOMOBILE  RADIATOR  CAP 
CONDENSES  VAPOR 

Loss  by  evaporation  of  water,  or  anti- 
freezing  solutions,  from  automobile  cool- 

  ing  systems  is  said  to 

be  prevented  by  a 
new  radiator  cap, 
which  consists  of  sev- 
eral flat,  circular 
chambers,  placed  on 
top  of  one  another, 
and  connected  with  a 
threaded  cover  that 
screws  into  the  radi- 
ator inlet.  \'apor 
condenses  in  the 
 chambers  and  re- 
turns to  the  radiator 
as  liquid.  A  whistle  which  is  blown  by 
vapor  pressure  is  incorporated  in  the  de- 
vice as  a  heat  indicator,  and  gives  a 
shrill  warning  note  when  overheating 
threatens. 
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Semiautomatic  Catct,  Set  in  a 
ing  the  Level  of  Lake  Merritt. 
Oakland,  California:  At  the 
Structure.    The   Gates  Them 

OB  tfae  Right,    Tbey  are  Swunic  Open  by  the  Incoming  Tide. 


Illustrated  the  Top  of  One  of  the  Abutments 


Concrete  Dam,  for  Maintain- 
a  Small  Body  of  Salt  Water  in 
Left  Is  a  General  View  of  the 
selves  arc  Shown  in  the  Picture 
and  Closed  When  It  Recedes.    Below  is 


BEAUTIFUL  LAKE  HAS  MANY  IMPROVEMENTS 

By  C.  W.  GEIGER 


npHERE  arc  a  number  of  things  about 
^  Lake  Merritt,  the  beautiful  170-acre 
body  of  salt  water  situated  near  the  heart 
of  Oakland,  Calif.,  that  distinguish  it 
from  the  ordinary.  Possibly  the  most  in- 
teresting of  these  is  the  semiautomatic 
level  control,  which  prevents  the  lake 
from  falling  when  the  tide  in  San  Fran- 
cisco Bay,  its  source  of  water  supply, 
is  flowing  seaward.  Four  swinging  gates, 
requiring  but  little  attention  from  their 
attendant,  and  set  in  a  concrete  dam  at 
the  point  where  the  lake  connects  with 
the  bay,  open  by  water  pressure  when 
the  tide  rises,  but  close  when  it  recedes. 
Provision  is  made  for  repairing  the  gates 
by  shutting  the  water  off  from  them  with 
boards  slipped  between  two  of  the  abut- 
ments of  tl>e  dam.  If  it  is  desired  to  low- 
er the  level  of  the  lake,  the  gates  may 
be  opened. 
Another  unusual  utility  to  be  seen  at 


the  lake  is  a  wooden  apron,  or  platform, 
which  raises  small  boats  out  of  the  wa- 
ter for  painting  or  repairing.  Boats  are 
floated  over  this  platform  while  it  is  sub- 
merged. Two  jacks  of  special  construc- 
tion raise  the  platform  and  its  burden 
clear  of  the  water.  The  jacks  have  long 
geared  bars  running  through  them,  al- 
lowing a  drop  sufficient  to  submerge  the 
platform,  which  is  attached  to  the  bars 
by  strong  chains. 

Danger  of  drowning  or  accident  on  the 
lake  is  lessened  by  an  alarm  system  simi- 
lar to  the  regulation  fire-alarm  system. 
Alarm  boxes  arc  placed  at  11  points  on 
the  shore  of  the  lake,  these  being  con- 
nected with  a  location-registering  appa- 
ratus at  a  life-saving  station.  A  speedy 
motorboat,  manned  by  life-savers  and 
equipped  with  grappling  hooks,  is  sent 
out  when  an  alarm  box  is  operated.  In 
order  to  provide  more  seating  room  on 


Dry  Dock  (or  Small  Craft:  At  the  Left  a  Rowboat  has  been  Raised  from  the  Water  on  a  Submersible  PUt- 
fom  Provided  Especially  for  the  Purpose.    Jacks.  Which  Attach  to  the  Sides  of  the  Apron  with 
Chains,  are  Used  to  Raise  It.    A  Closer  View  of  the  Device  is  Presented  on  the  Right 
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a  mdtorhoat  running;  on  the  lake,  a  set- 
tee, made  in  two  sections,  was  placed  over 


The  Seating  Capacity  of  a  Launch  Which  Rum  on 
Lake  Merritl.  in  Oakland.  California,  is  Increased 
by  Thii  Double  Settee  over  the  Engine  Pit 

the  engine  pit.  The  sections  may  be 
moved  easily  if  access  to  the  engine  is 


By  Moving  the  Benches  Aside.  It  Is  Possible  to  Make 
Repairs  or  Adjustments  on  the  Motor  That 
is  Concealed  beneath  Them 

desired.  All  boats  are  operated  by  the 
city,  and  it  is  estimated  that  they  are 
used  by  100,0(X)  persons  annually. 


COMPOUND  OF  OIL  AND  RUBBER 
IS  NEW  WATERPROOF  PAINT 

A  new  paint  compound  being  manufac- 
turcfl  uncicr  jjatents  in  a  western  city  is 
credited  with  a  number  of  remarkable 
qualities.  FUing  based  on  dissolved  rub- 
ber and  linscccl  oil,  it  forms  a  water- 
proof and  flexible  coating,  and  only  one 
coat  is  necde<l.  Used  instead  of  oil  in 
mi.xing  paints,  it  covers  one-fourth  more 
surface,  and  takes  only  half  the  usual 
amount  of  pigment.  Two  interesting  ap- 
plications have  already  been  made.  On 


a  Seattle  bridge,  97  gal.  were  applied  m 
17  days,  as  against  an  estimate  of  370 
gal.  and  34  days  with  common  paint. 
Concrete  grain-elevator  pits  which 
seeped  water  have  been  entirely  dry  since 
receiving  a  coat  of  the  compound. 


DESTROY  CRANBERRY  PESTS 
ON  PACIFIC  COAST 

A  successful  fight  has  been  waged  by 
Pacific-coast  cranberry  growers  against 
the  black-headed  fireworm.  a  destructive 
insect  pest  believed  to  have  been  taken 
across  the  continent  on  cuttings  from 
eastern-coast  marshes,  and  a  record  crop 
of  the  berries  is  expected  this  year  as  a 
result.  In  1917,  about  one-third  of  the 
cranberry  crop  in  that  .section  of  the 
country  was  destroyed  by  the  worms,  and 
last  year  approximately  one-fourth.  Co- 
operating with  the  growers,  the  Depart- 
ment of  Agriculture  has  established  an 
experimental  station  in  the  heart  of  the 
western  cranberry-producing  section,  and 
maintains  a  corps  of  experts  there  for 
the  study  of  local  problems. 


SELL  EVERYTHING  BUT  DRUGS 
IN  DRUGLESS  DRUG  STORE 

Subtraction  being  the  order  of  the  day 
in  these  times  of  fireless  cookers,  waiter- 
less  restaurants,  and  wireless  telegraphy, 
a  drug  store,  recently  opened  in  a  western 
city,  is  minus  drugs.  Almost  everything 
sold  in  a  modern  drug  store  can  be  pur- 
chased in  the  drugless  drug  store,  except 
the  articles  from  which  its  name  is  de- 
rived.  The  stock  includes  perfumes,  toilet 


Drugs  are  Missing  from  the  Stock  of  This  Druclesa 

DruK  Store,  but  All  Other  Items  Pound  in  an 
Ordinary  Shop  of  This  Kind  are  Sold 

articles,  ice  cream,  cigars,  stationery,  mag- 
azines, cameras,  and  many  other  items. 
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COACHES  TELESCOPE  IN  REAR-END  COLLISION 

Compare<l  with  the  tremendous  vol-  the  second  train  was  the  first  to  pay  for 
unie  of  traffic  that  streams  endlessly,  the  mad  ride.  Luckily  none  of  the  cars 
day  and  night,  over  the  ever  crowded  toppled  off  the  elevated  structure, 
elevated,  surface,  and 
subway  lines  of  New 
York  City  the  casualties 
seem  almost  riejjlijtible. 
Vet  it  is  inevitable  that 
occasionally  a  small  tjear 
irv  the  great  machine 
should  slip,  taking  toll  in 
human  life.  And  such  a 
mishap  recently  occurred 
when  the  brakes  failed 
to  work  on  a  Third 
Avenue  elevated  train. 
A  ghastly  rear-end  colli- 
sion was  the  result.  The 
two  wooden  coaches 
telescopetl  for  a  quarter 
of  their  length,  crushing 
and  mangling  their  hu- 
man freight.  Some  vic- 
tims were  so  securely 
pinned  in  the  wreckage 
that  the  fire  department 
was  called  to  use  a.x  and 
^^aw  in  the  rescue  work.  « 

AJone  and  helpless  in  his  This  Photo«;aph  was  Taken  Juat  a  Pew  Minutes  after  the  Rear  End 

crowded    little    compart-  CoUiiion  of  Two  Wooden  Elevated  Trains  in  New  Yorlt  City.    The  Firemen 

moTi*  t  bave  Already  Chopped  Away  Enough  Wreckage  to  Permit  the  Extrication 

ment,    tne    motorman    of  of  the  Motorman-s  Broken  Body 


BIGGEST  PIER  IN  ALL  EAST 

TO  BE  BUILT  AT  MANILA 

A  new  pier  to  be  built  at  Manila,  Philip- 
pine Islands,  will  be  the  largest,  most 
completely  equipped,  and  most  modern 
structure  of  its  kind  in  .ill  the  East.  The 
sura  of  $700,000  has  been  appropriated 
for  its  construction  and  the  installation 
of  its  machinery.  When  "Pier  No.  / . '  as 
't  is  officially  known,  is  completed,  the 
present  problem  of  unloading  cargoes 
from  foreign  ships  will  be  solved,  and  the 
congestion  of  shipments  ende<l. 


TOPOGRAPHER'S  DUTY  CARRIES 

HIM  HIGH  ABOVE  CLOUDS 

As  they  study  the  maps  in  guidebook 
or  atlas,  few  persons  realize  that  every  line 
in  every  map  was  originally  trace<l  from 
nature,  sometimes  with  the  greatest  dif- 
ficulty and  always  with  infinite  care,  by 
f^ome  expert  topographer.  Thus  the  map 
tnaker  in  the  photograph  has  been  com- 
pelled to  climb,  with  instruments  on  his 
back,  to  the  snowy  summit  of  a  western 


peak.  Here,  high  above  the  clouds,  he 
has  set  up  his  plane  table,  tying  down 
the  legs  to  save  it  from  the  clutches  of 
the  wind. 


This  Map  Maker  has  Set  Up  His  Plane  Table  on 
the  Snowy  Summit  of  a  Western  Peak  after  a  Toil- 
some Climb  through  the  Clouds  with  Instruments 
on  His  Back 
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HERMIT  PAINTER  FASHIONS  HOME  OF  BEAUTY 


1^* 


1 


The  SnugEctt  Little 
Home  in  All  the  Dunes 
I»  "M«ck'»  Shack." 
Which  Bravei  the  Lonc- 
lineia  of  Sand  and  Wind 
on  the  Shoresof  Jamaica 
Bay,  near  New  York 
Ci«y.  Here  the  "Hermit 
Painter"  Welcome* 
Friends  {rom  the  City 


A  Tumhle  -  Down.  Wcaf  her-Beaten  Cottajje 
Greeted  the  Painer  When  He  Arrived  from 
ihe  City.  Scene  of  a  Nervous  Breakdown,  ami 
a  Doctor's  WarninR  tn  Flee  frnm  the  Turmoil. 
"Mack"  Brought  with  Him  into  Hi»  New  Abode 
Some  BaK^age.  Many  Books  and  Paintbrushes, 
and  an  Unbounded  Love  of  Beauty 


f 


The  Old  Cottage  was  Soon  Transformed. 
Sea-Rusted  Iron,  Water-Rounded  Stones 
and  Bricks,  Ships'  Planks  and  Timbers, 
the  Painter  Pound  on  the  Shore  and  Used 
in  the  Work.  An  Old  Galley  Stove  and  a 
Nail  Keg  Sufficed  for  the  Quaint  Kitchen 
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AND  COMFORT  FROM  DRIFTWOOD  ON  SEASHORE 
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MACHINE  SCRAPER  FOR  METAL 
RELIEVES  MANUAL  EFFORT 


SOUTH  AFRICAN  COAL  MINES 
GROW  IN  IMPORTANCE 


The  scraping  of  metal  castings  calls  for        Coal  mining  has  become  one  of  the 
considerable  skill,  and  the  operation  has     most  important  industries  in  South  Af- 
rica, where  an  abundant 
supply  of  the  fuel  exist* 
so  close  to  the  surface 
of  the  earth  that  its  ex- 
traction is  very  inexpen- 
sive.  As  a  result  of  the 
cheapness  of  coal,  gold 
and  diamond  mines  havf 
greatly    increased  their 
output,   and   many  new 
industries  have  been  or- 
f^anized.    During  the  last 
10  years  coal  production 
in  the  district  has  practi- 
callv   doubled,   and  las: 
year  over  10,000.000  tons 
were  mined,  at  an  aver- 
age cost  of  $1.72  per  ton 
at    the   mine    head.  Of 
this  quantity,  00  per  cent 
was    oI)tained     in  the 
Transvaal.  30  per  cent  in 
Xatal,  and  the  remainder 
in  the  Cape  Province  and 
the  Orange  Free  State. 
W  hile  no  statistics  are  available  as  to  the 
exact  amount  of  coal  in  the  South  African 
fields,  these  are  known  to  cover  an  area 
of  about  56,(K)0  square  miles.     None  of 
the  deposits  is  more  than  500  ft.  below 
the  surface.    \'arious  grades  of  fuel  are 
found  in  different  localities. 


The  Manner  of  Using  the  Metal-Scraping  Machine  is  Indicated  in  the 
Insert.   The  Portable  Type  is  Shown  m  the  Large  Picture  and  the 
Working  Cylinder  Is  Just  below  the  Left  End  of  the  Beam 


seemed,  by  its  nature,  necessarily  a 
manual  one.  An  Illinois  manufacturer, 
however,  has  now  brought  out  a  pneu- 
matic machine  which  does  the  work  in  a 
manner  reported  to  be  entirely  satisfac- 
tory. The  scraping  tool  is  fixed  in  a 
chuck  on  a  long  bar.  at  the  other  end  of 
which  is  the  working  piston  in  its  cyl- 
inder. The  latter  is  held  by  a  ball-and- 
socket  joint  on  a  small  trolley  traveling 
on  a  horizontal  beam,  which  is  supported 
by  the  vertical  standard  of  the  machine. 
The  handgrip  of  the  chuck  controls  the 
air.  and  an  oil  cylinder  regulates  the 
speed  of  the  stroke,  A  novel  feature  is 
the  automatic  locking  of  the  trolley  to 
the  beam  at  the  moment  of  pressure.  A 
turntable  for  the  work  is  provided  when 
the  machine  is  statinnarv. 


CITY  ERECTS  HUGE  MARKERS 
TO  GUIDE  AIR  CRAFT 

Pilots  of  air  craft,  bearing  passengers 
and  freight  over  the  city  of  Elizabeth, 
N.  J.,  will  soon  be  guided  by  markers, 
bearing  a  letter  and  number  which  will 
identify  the  community  as  part  of  an  of- 
ficial air  route,  .\fter  a  conference  among 
city  officials  it  was  announced  that  the 
markers,  in  either  wood  or  concrete,  and 
30  ft.  long,  will  be  laid  out  in  a  city  park. 


NEW  PRODUCTION  RECORD  SET 
BY  AMERICAN  SHIPYARDS 

Shipbuilding  records  are  no  sooner 
made  than  broken.  .American  yards  set 
a  new  production  mark  durine;  the  month 
of  July,  when  H6  vessels  were  completed 
and  delivered  to  the  Emergency  Fleet 
Corporation.  One  firm  alotie  constructed 
l'>  of  these,  while  the  remaining  67  were 
built  in  35  other  yards.  Included  in  the 
output  of  the  company  which  finished  the 
highest  number  of  ships  were  10  fast  tor- 
pcdo-bo.u  destroyers  of  the  latest  type 
two  large  submarines,  five  tank  steam- 
ers, and  two  seagoing  tugs.  To  build 
this  by  no  means  small  fleet  reqtiired 
78.000  tons  of  material,  which  could  not 
be  carried  on  fewer  than  l.S'^X)  freight 
cars.  or.  in  other  words,  a  train  approxi- 
mately 18  miles  long.  If  the  W  vesseK 
were  anchored  end  to  end.  they  would 
form  a  line  over  one  mile  in  length.  The 
ships  are  modem  in  every  respect. 


Popular  Mechanics  features  will  appear  in  moving  pictures  issued  by  Paramount  Magaximt, 
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BUNKERS  FOR  EXCAVATING  KEEP  SHOVELS  WORKING 


Steam  Shovels  were    Kept  in  Constant    Service  by 
Tfaese  Bunkers.  Which  Held  Excavated  Material  for 
the  Wagons.    This  System  was  Employed  by  Con- 
tractors in  a  Western  City 

By  iisinjf  bunkers,  from  wliich  mate- 
rial was  clumped  into  wagons  for  haulinj.'^. 
two  contractors  of  a  western  city  fountl 
that  they  could  keep  their  steam  shovtls 
steadily  employed  on  excavating  work, 
as  this  system  obviated  waiting  for  the 

arrival  of  a  wapon 
to  receive  the  load 
direct    from  the 
shovel.    One  con- 
tractor used  an 
inclined  plane,  up 
whicii  he  drapge<l 
the  lo.uled  shovel 


The    Inclined    Plane    up   Which  the   Shovels  were 
DmUged  for  Dumping  into  the  Bunkers, 
Located  at  Its  Upper  End 

by  means  of  a  steel  cable.  At  the  top 
of  the  incline  the  shovel  was  dumped 
into  the  hunkers  below.    The  other  con- 


DigKtni!  a  Trench  in  the  Middle  of  a  Street.  Using  Bunkers  to  Receive  Excavated  Material:  A  Cable 
Stretched  between  Two  Towers  Carried  the  Shovels.    How  a  Steam  Hammer  was  Moved 
with  the  Device  is  Shown  in  the  Picture  at  the  Left 
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tractor,  who  was  engaged  in  digging  a 
trench  in  the  middle  of  a  street,  stretched 
a  cable  between  two  towers,  located  over 
a  block  apart,  and  on  this  moved  the 
loaded  shovel  to  the  bunkers  for  dump- 
ing. It  was  possible  to  lower  the  shovel 
into  the  trench  at  any  point  from  the 
overhead  cable.  Dump-bottom  wagons 
were  used  by  both  contractors  for  haul- 
ing. 

CYLINDRICAL  GASOLINE  TANK 

CARRIES  SPARE  TIRES 

Two  automobile  accessories  are  com- 
bined in  one  by  the  recently  patented  in- 
vention of  a  Detroit  man.    These  are  a 


Combined  Gasoline  Tank  and  Spare-Tire  Carrier  for 

Automobiles:  Rims  can  be  Slipped  on  the  Cylin- 
drical Container  and  Locked   in  Place 

gasoline  tai\k  and  a  tire  carrier.  The 
tank  is  a  steel  drum,  designed  to  be  fas- 
tene<l  at  the  rear  of  a  car  body  in  a  tilting 
position.  Recesses  for  two  spare-tire 
rims  are  provided  on  the  cylindrical  con- 
tainer, and  a  special  locking  device  holds 
them  firmly  m  place  when  they  are 
slipiied  on  the  tank.  A  curved  filling 
pipe  is  placed  in  the  rear  head  of  the 
drum. 


PLAN  TO  PUMP  OUT  MINES 
FLOODED  BY  GERMANS 

Ten  years  must  elapse  before  the  coal 
mines  around  Lens,  France,  will  be  pro- 
ducing fuel  at  the  pre-war  rate,  accord- 
ing to  engineers  who  are  in  charge  of 
plans  for  pumping  out  the  water  that 
was.  permitted  to  tlood  the  shafts  by  the 
defeatetl  ticrmans  before  the  evacuation 
of  the  district  by  their  troops  in  the  fall 
of  1918.  It  is  estimated  that  it  will  re- 
quire 18  months  to  remove  the  water, 
which  fills  some  of  the  mines  to  over- 
flowing. Klectrically  operated  pumps 
will  be  used.  Current  for  the  motors  will 
come  from  a  generating  station  not  far 
from  the  scene  of  operations. 


TUBERCULAR   PATIENTS  LEARN 
TRADES  IN  SANITARIUM 

Patients  discharged  from  a  fresh-air 
tuberculosis  sanitarium  in  the  Adirondack 
Mountains  leave  the  institution  equii>ped 
with  knowledge  which  enables  them  to 
earn  a  livelihood,  as  well  as  with  bodies 
free  from  disease.  Under  the  sui)ervision 
of  the  medical  staff  of  the  health  resort, 
convalescents  are  taught  carpentry,  bas- 
ket weaving,  picture-frame  making,  book- 
l>inding,  lace  making,  and  photography, 
besides  other  trades,  by  skilled  instruc- 
tors. Like  the  other  rooms  in  the  build- 
ing, the  workshop  in  which  the  patients 
are  taught  is  supplied  with  an  abundance 
of  fresh  air  througli  open  windows,  re- 
gardless of  weather  conditions.  In  order 
that  work  may  be  done  in  cold  weather, 
some  of  the  benches  in  the  shop  are  pro- 
vided with  ducts  underneath  the  top, 
through  which  hot  air  passes  when  the 
temperature  is  low,  heating  the  surface 
so  that  the  workers'  hands  are  not 
numbed  by  the  cold. 


Presb  Air  and  Sunlight  in  Abundance  are  Admitted  to  a  Workshop  in  an  Adirondack  Mountain  Sanitarium. 
Where  Patients  are  Taught  Many  Useful  Trades.    In  Cold  Weather  Some  of  the  Table  Tops  arc 
,  Warmed  by  Hot-Air  Ducts,  Which  can  b.'  Seen  in  the  Picture  at  the  Right 
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THE  ^SNIPER'S 
BAG  OF 
TRICKS 

By  rex  harrow 

AA/^  I  I  1 1  the  recent  rc- 
turn  to  Xcw  York 
of  a  group  of  U.  S.  army 
"snipers,"  the  detailed 
lessons  in  trickery  and 
shooting  magic,  taught 
all  allied  sharpshooters 
in  the  great  war,  became 
known.  Ingenious  and 
scientific  to  a  micro- 
f^copic  degree,  they  reveal 
how  technical,  and  yet 
how  fascinating,  "snip- 
ing" became  in  the  prog- 
ress of  warfare. 

Without  a  doubt  the  most  dangerous 
pursuit  in  the  war,  sharpshooting  was  the 
one  branch  of  the  service  that  Americans 
clamored  with  the  greatest  fervor  to  join, 
for  it  harked  back  to  a  traditional  Amer- 
ican superiority — the  use  of  the  rifle.  Not 
even  the  generally  credited  statement  that 
a  sniper's  life  was,  on  an  average,  but  10 
days,  stopped  ihcm,  and  with  the  British 
and  French  they  worked  out  an  artful 
system  of  rules  that  completely  baffled 
the  Germans.  Toward  the  last  of  the 
fighting,  the  American  sharpshooters 
came  to  be  called  "body  snatchcrs."  on 
account  of  their  success  in  this  particular 
field. 

The  first  rule  for  these  daring  riflemen 
who  stole  out  in  "\o  Man's  Lan  1"  I  ) 
pick  off  opponents,  was  that  they  should 
always  hide  "before"  cover  rather  than 
behind  it.  By  lying  down  between  an  ob- 
ject and  the  enemy  a  sniper  was  much 
more  efticient  than  when  lying  with  the 
l)rotecting  object  between  him  and  his 
prey.  He  was  taught  to  blend  himself 
with  the  house,  tree,  wall,  or  trencli  in 
his  rear,  open  to  the  enemy's  fire,  but  con- 
cealed from  his  sight.  Fie  was  never  to 
let  his  head  appear  against  the  sky  line; 
never  to  shoot  at  a  Clcrman  head  directly 
in  front  of  him  but  always  at  heads  far 
to  the  right  or  left.  This  mode  of  procc«l- 
ure  prevented  the  Germans  from  dis- 
covering the  angle  from  which  the  bullets 
were  coming. 

Ivvery  sniper  carried  a  barometer  and 
a  little  gauge  for  the  measuring  of  the 
wind's  velocity.  He  knew  just  how 
much  the  wind  swerved  the  bullets  at 
any  and  all  velocities,  and  just  how  the 
amount  of  moisture  in  the  air  slowed 
the  speed  of  a  bullet 


One  extremely  important  rule  was  that 


Ambushed  in  ■  Ruined  House,  the  Sniper  Never  Took  Up  a  Positioa  at  • 
Window,  but  Stationed  Himself  at  the  Far  End  of  the  Room, 
So  That  He  could  See  without  Being  Seen 

he  should  swab  the  muzzle  of  his  rifle 
after  every  shot,  to  make  sure  that  no 
moisture  had  collected  there.  One  tiny 
drop  of  water  would,  upon  the  rifle's  dis- 
charge, send  up  a  puff  of  sieam  that 
would  reveal  him  to  his  carefully  watch- 
ing enemies. 

When  shooting  through  a  loophole 
in  masonry,  the  sniper  must  water  the 
aperture  thoroughly  so  no  dust  would  be 
blown  into  the  air  when  the  rifle  spoke. 
In  shooting  from  a  house,  the  sniper 
never  occupied  a  window,  l)ut  stationed 
himself  at  the  far  end  of  the  room 
where  he  could  not  be  seen,  and  sent  his 
bullets  through  the  window  from  this 
distance. 

He  was  never  permitted,  in  the  later 
days,  to  use  binoculars.  l)ut  was  sup|)lied 
with  a  telescope,  for  the  use  of  the  lat- 
ter meant  that  the  gleam  of  only  one 
glass  lens  might  be  caught  by  the  enemy, 
thus  betraying  the  sniper,  whereas  with 
binoculars  the  chances  were  double. 
With  this  telescope  he  studied  enemy 
trenches  and  "snii)ers'  nests"  all  day  long, 
scarcely  moving,  so  keen  was  the  enemy's 
lookout. 

Snipers  always  worked  in  pairs,  one 
using  the  telescope  and  the  other  the 
rifle,  the  former  whispering  directions  to 
the  latter.  Lying  a  few  feet  apart,  so 
that,  if  one  was  detected,  the  other  need 
not  necessarily  be  killed  also,  they  lay 
all  day  long  in  one  position,  their  only 
relief  being  the  exchange  of  spyglass  and 
rifle  to  lessen  the  intense  strain. 

Each  j)air  of  snipers  made  two  sets  of 
"nests"  on  niphts  before  going  out.  es- 
tablishing a  false  pair  of  "nests"  where 
the  enemy  might  discover  them  and  plac- 
ing near  by  the  hiding  places  which  they 
would  actually  occupy.    Often  from  the 
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shrewdly  camouflaged  "nests"  they  could 
discover  German  snipers  shootinp  at  the 
dummy  retreats  and  perhaps  get  a  bul- 
let into  self-satisfied  Heinie.  If  their 
nests  were  discovered,  they  took  chances 
on  wriggling  out  into  shell  holes,  and 
thus  away,  but  not  until  they  had  put 
up  a  little  sign  reading  "Danger,"  which 
they  always  carried,  so  that  no  brother- 
sniper  might  occupy  it  later  to  his  mis- 
fortune. 

One  of  the  most  imperious  rules  was 
that  no  snijjcr  who  suspected  the  pres- 
ence of  an  enemy  sniper  was  to  look  di- 
rectly at  his  adversary's  hiding  place, 
lie  was  taught  to  move  his  eye  all  about 
the  vital  point — above,  below,  and  to 
either  side — but  never  squarely  upon  it. 
This  was  in  obetliencc  to  the  optical  laws 


of  man.  The  center  of  the  eye  fastened 
upon  an  object  cannot  detect  action 
nearly  so  readily  as  can  the  outer  sec- 
tions of  the  eye.  About  the  rim  of  the 
eye's  pupil,  action  is  caught  quickly,  and 
then  the  center  of  the  eye  automatically 
swings  upon  the  object  and  focuses  per- 
fectly. For  this  obvious  reason  the  sniper 
was  drilled  to  observe  this  rule  rigidly. 

Snipers'  rifles  were  always  the  pick  of 
those  furnished  an  entire  division  and 
were  fitted  with  extremely  complicateti 
and  accurate  calibrated  sights.  Small 
telescopes,  with  scaled  measures  spaced 
upon  them,  gave  the  sniper  the  distance 
of  an  object  while  he  sighted  his  weapon, 
and  permitted  him  to  tell  within  a  feu- 
feet  how  far  aWay  his  intended  prey  wa* 
stationed. 


EX-SOLDIER'S  PEANUT  STAND 
DISGUISES  SMALL  AUTO 

If  it  were  not  for  the  familiar  hood,  it 
would  be  difficult  to  i<lentify  the  chassis 
of  the  mobile  peanut  stand,  operated  in 


^MOio  tn  ir>t>l»*ooo  •  i.mmiwooo 

An  Ex-Soldier's  Peanut  Stand  is  Carried  on  the  Chassis  of  a  Common 
Type  of  Small  Automobile.    The  Little  Wheels  Lower  the  Counter 
BO  That  It  It  Convenient  (or  Youthful  Customers 


a  western  city  by  an  ex-soldier,  as  a 
common  type  of  small  motor  vehicle. 
I'.xtremely  low  wheels,  fitted  with  solitl 
tires,  have  replaced  the  rcijular  wheels, 
and  the  relatively  large  body  almost  com- 
jtletely  disguises  the  machine.  Besides 
peanuts,  ice  cream  and  caiuly  are  sold  by 
the  i)ropriet()r  of  the  stand,  who  finds 
juvenile  customers  at  the  parks  and  in 
other  districts  where  children  play. 


NEW  NAVY  RIFLE  RANGE  IS 

LARGEST  IN  AMERICA 

Equipped  with  250  rifle  targets.  20  pistol 
targets,  all  the  necessary  paraphernalia 
for  small-bore  matches,  and  a  full  com- 
  plement  of  modern  auto- 
matic clay-bird  trap.s.  the 
Caldwell  Range  just  be- 
ing   completed    by  the 
U.  S.  Navy  is  the  largest 
rifle  range  in  the  coun- 
try.    It  is  located  four 
miles  west  of  Caldwell. 
N.   J.,   and    is   only  2ii 
miles    from    New  York 
City.    The  range  is  laid 
out  on  what  was,  until 
last    year,    a  worthless 
stretch  of  marsh  and  tim- 
ber swamp.     Xot  only 
were  the  target  butts  and 
raised  firing  points  com- 
])leted  in  short  order,  but 
;i  number  of  frame  buibl- 
ings  have  been  erected 
for  the  housing  of  the 
various  appurtenances  of 
a  national  match,  ordi- 
narily  installed   u  n  d  e  r 
canvas.   The  entire  work 
clearing  and  construction  was  done 
by  the  corps  of  navy  range  builders. 

CSteamships  now  sail  directly  from  Mo- 
bile, Ala.,  to  European  ports,  including 
London,  Liverpool,  Rotterdam,  and 
Havre.  The  service  was  established  re- 
cently by  a  company  which  operates  ves- 
sels out  of  other  cities  on  the  Gulf  of 
Mexico. 
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COOLS  OIL  WITH  CONDENSER 

TO  SAVE  SHIP'S  TURBINES 

Running  through  seas  whose  tempera- 
ture reached  as  high  as  SS",  the  steamship 
"Anoka,"  on  its  way  from  Portland,  Ore., 
to  New  York,  recently  found  it 
self  in  trouble  because  of  the 
overheating  of  its  turbine- 
bearings.  The  oil  cooler 
proved  inadequate,  and 
the  oil  could  not  be  re- 
duced below  \2S'  1'.. 
while  the  bearings 
reached  164^.  In  the 
emergency  the  ship's 
engineer  conceived  the 
idea  of  using  the  auxiliary 
condenser  to  cool  the  oil. 
and  soon  had  it  connected  to 
the  feed.  By  this  ingenious 
method,  the  lubricant  was  re 
duced  to  103%  and  the  journey  fin- 
ished without  trouble.  Boiling  out  the 
condenser  with  soda  and  l;ero>ene  soon 
restored  its  original  condition. 


AIRPLANE  PARTS  DECORATE 

STRANGE  DINING  ROOM 

A  New  York  hotel  is  making  a  bid  for 
the  patronage  of  airmen  and  their  friends 
by  decorating  a  large  dining  room  with 


SMALL  SEMAPHORES  PROTECT 

ELECTRIC  RAILROAD  CARS 

In  switching  to  the  main  line  from 
tributary  tracks,  cars  of  an  electric  rail- 
road.  in  the  West  are  protected  from 
collisions  by  miniature  semaphores  located 
at  all  such  junction  points.  These  devices 
indicate  the  presence  of  a  car  on  the  main 
line,  if  it  is  near  a  switching  point,  by 
means  of  oscillating  boards  about  2  in. 
long,  controlled  by  an  electrically  op- 
erated mechanism.  The  tiny  signals  are 
placed  in  metal  boxes,  and  are  protectc<l 
with  strong  wire  mesh.  They  are  mount- 
ed on  iron  posts. 


Around  Various  Airplane  Part*  and  Insignia  Ccntera 

the  Decorative  Scheme  of  This  Hotel  Dining  Room. 
Ceiling    Lights    Glow    within    Glass  "Bombs."  at 
Shown  in  the  Circle  Above 

replicas  of  airplane  parts.  In  this  effort 
to  secure  "atmosphere."  the  proprietors 
have  covered  the  ceiling  with  varicolored 
allied  insignia,  interspersed  with  rudders 
and  other  airplane  members.  Illumina- 
tion is  furnishe<l.  in  part,  by  glass  repro- 
ductions of  aerial  bombs,  each  inclosing 
an  electric  bulb.  Most  novel  of  all,  how- 
ever, is  the  overhead  electric  fan  which 
is  nothing  less  than  a  four-bladed  pro- 
|)ellcr  projecting  from  a  fuselage  equipped 
with  engine  and  machine  gun. 


Miniature   Semaphores.  Inclosed   in    Metal  Boxes, 
Guard  against  Collisions  at  Switches  on  a 
Western  Electric  Railroad 


Clndustrial  statisticians  make  the  state- 
ment that  factories  well  lighted  by  ample 
windows  show  a  relative  increase  of  12 
per  cent  in  production,  and  a  decrease  ol 
25  per  cent  in  accidents  and  spoilage, 
besides  a  marked  reduction  in  labor  turn- 
over. Where  window  space  cannot  be 
enlarged,  a  liberal  use  of  white  paint  is 
recommended. 
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AMERICAN  FORCES  IN  RUSSIA 

PUBLISHED  OWN  NEWSPAPER 

As  the  American  Kxpeditionary  I'orcc 
in  France  was  unified  and  enheartened 


1^ 

IT 


for  the  i)urpose. 


The  Army  Captain  and  the  Civilian  Newspaperman  are  Examining  an 
laauc  of  the  "American  Sentinel,"  Published  at  Archangel, 
Ruaaia.  for  the  American  Troops  in  the  Vicinity 

by  the  "Stars  and  Stripes."  so  the  lone- 
some troops  in  northern  Russia  were 
served  by  their  own  newspaper,  pub- 
lished at  Archangel  as  the  "American 
Sentinel."  Since  the  facilities  were  ex- 
tremely limited,  much  credit  is  due  the 
officers  and  men  whose  efforts  main- 
tained the  sheet.  l"^or  a  time  the  staff 
consisted  of  only  three  American  soldiers, 
two  of  them  convalescents,  aided  by  two 
Russian  girls  and  a  native  pressman. 


BIG  STEEL  BRIDGE  REMOVED 
AND  SAVED  FOR  NEW  USE 

The  work  of  wrecking  a  big  steel 
bridge  over  the  Missouri  River  a  short 
time  ago  was  so  care- 
fully done  that  the  pans 
of  the  structure  were  un- 
injured, and  only  needed 
refitting  to  give  good 
service  at  some  other  lo- 
cation, r  a  m  c  work 
strong  enough  to  resi»;t 
floods  was  built  to  sup- 
port the  13()-ft.  trussed 
span  until  a  derrick  car 
on  a  s|)ur  track  loaded 
its  parts  onto  flat  cars. 
The  353- ft.  draw  span 
was  dismembered  by  a 
locomotive  crane  with 
75-ft.  booms,  guy  ropes 
preventing  tipping  as  the 
span  was  thrown  out  of 
balance.  All  rivets  that 
threatened  to  cause 
trouble  were  drilled  out. 
The  end  girder  span  was  withdrawn 
crosswise  on  tracks  built  on  falsework 


TIRE  SALESMANSHIP  TAUGHT 

BY  TRAVELING  EXPERTS 

Traveling  instructors  are. employed  by 
a  large  tire-manufacturing  company  to 
teach  the  managers  of  branch  stores  and 
the  salesmen  under  their  supervision  the 
art  of  selling  automobile  accessories.  A 
week  is  spent  by  the  experts  in  each  city 
where  their  services  are  required,  the 
first  three  business  days  being  occupied 
in  investigating  local  conditions  and 
needs,  an<l  the  last  three  in  classroom 
work.  All  parts  of  the  country  will  be 
visited  bv  the  itinerant  teachers. 


NOVEL  SIGNBOARD  APPEALS 

TO  TENNIS  PLAYERS 

Poor  sportsmanship  is  discouraged  by 
a  politely  worded  signboard  near  the 
courts  of  a  Wisconsin  tennis  cliib.  Be- 
sides requesting  members  of  the  organ- 
ization to  cor)perate  in  keeping  the 
grounds  and  etniipment  in  condition,  the 
painted  notice  suggests  that  players  re- 
frain from  tjsing  profanity — at  least,  in- 
telligible ])rofanity — and  presents  a  hu- 
morous verse  intended  to  minimize  dis- 
play of  bad  temper.  The  signboard  is 
declared  to  have  succeeded  in  its  mission, 
the  results  jiroduced  being  satisfactory.  * 


C\n  alcohol  fuel,  recently  tested  by  the 
Post  Office  Department,  is  to  be  used 
as  a  substitute  for  gasoline  in  the  New 
York-\\  ashington  aerial  mail  service. 
The  mileage  per  gallon  is  said  to  be  about 
25  per  cent  higher,  with  entire  freedom 
from  carbon. 


IVhat  Tenris  Play*  r  could  be  a  Poor  Sportaman 
with    This    Siicnboard    bc'fore    Him?     It  was 
Erected  near  the  Courts  of  a  Wisconsin  Club 
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wen. 

MIDSmiP  ecCTIOM 


jectivc.  He  has  a  wireless  transmitter 
on  board,  but  no  receiver,  because  he  did 
not  want  to  be  "bothered  by  news." 
Amundsen  will  collect  all  possible  in- 
formation as  to  sountlings,  drifts,  and 
ice,  and  expects  ultimately  to  come  out 
at  Alaska  or  Greenland,  by  way  of  Mel- 
ville Island  or  Grant  Land. 


Boat  for  Collecting  Aquarium  Specimens:  The  Illustration  Shows  the  Well,  Located  Amidships,  in  Which 
the  Live  Fish  and  Marine  Animals  will  be  Transported,  and  a  Cross  Section  Indicating  the  Width  of  the  Well. 
A  Motor  and  Sails  are  Provided  for  Propelling  Purposes,  and  Cabins  are  Located  Pore  and  Aft  for  the 

Accommodation  of  a  Crew  of  Four  Men 

AQUARIUM    COLLECTING  BOAT 

HAS  WELL  FOR  SPECIMENS 

Aquarium  specimens  transported  in  the 
ordinary  manner  in  shipping  tanks  often 
die  after  arriving  at  their  destination  as 
a  result  of  the  lack  of  proper  conditions 
while  in  transit.  To  overcome  this  diffi- 
culty, a  motorboat  of  special  design  has 
been  built  for  the  New  York  Aquarium, 
to  be  used  for  collecting  fish  and  marine 
animals.  Except  for  a  well,  located  amid- 
ships, in  which  the  living  cargo  is  carried, 
the  craft  does  not  diflfer  greatly  from  the 
common  type  of  motorboat.  It  has  a 
length  of  35  ft.,  a  beam  of  11  ft.,  and 
draws  3  ft.  of  water.  The  well  is  10  by  11 
ft.  at  its  bottom,  and  is  supplied  with 
water  through  holes  bored  in  the  hull. 
There  is  2Vj  ft.  of  water  in  the  well. 
Cabins  are  located  fore  and  aft  for  the 
accommodation  of  four  men.  Besides  a 
25-hp.  motor,  the  craft  is  equipped  with 
sails  for  propelling  purposes.  Nets  and 
traps  are  used  by  the  crew  to  capture 
their  quarry. 


PARTS  OF  OLD  AUTOMOBILES 
MAKE  MOTORCYCLE  CAR 

By  adding  the  tonneau  seat  of  a  dis- 
mantled automobile  and  the  top  of  an 
unserviceable  roadster  to  his  motorcycle, 
an  eastern  man  provided  his  machine  with 
two  comfortable  passenger  seats.  The 
seat,  with  the  top  attached,  was  placed 
on  springs  over  a  crossbar  fastened  at 
the  rear  of  the  cycle  and  supported  at 
each  end  by  a  rubber-tired  wheel.  Straps 
secured  at  one  end  to  the  front  of  the 


DISCOVERER  OF  SOUTH  POLE 

NOW  LOOKING  FOR  NORTH 

Somewhere  north  of  Taimur  Peninsula, 
which  juts  into  the  .Arctic  from  western 
Siberia,  is  the  schooner  "Maud,"  and  on 
board  is  Roald  .Xmundsen,  discoverer  of 
the  South  Pole,  bent  now  on  finding  the 
other  extremity  of  the  earth's  axis.  The 
explorer  sailed  from  Norway,  and  was 
last  seen  at  Dixson  Island  in  September, 
1918.  It  is  reported  that  his  equipment 
included  two  airplanes,  to  one  of  which 
may  fall  the  honor  of  covering  the  final 
lap  of  the  arduous  journey.  It  is  his 
hope,  however,  to  strike  drift  ice  that 
v-ill  take  him,  perhaps,  to  his  very  ob- 


An  Eastern  Man's  Motorcycle  Car,  Made  by  Attaching 
to  the  Machine  the  Tonneau  Seat  of  an  Au- 
tomobile and  a  Roadster  Top 

top.  and  at  the  other  to  a  footboard 
under  the  seat,  prevent  the  shelter  from 
collapsing. 
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Part  of  the  Course  of  the  Roosevelt  Tunnel  through  the  Cripple  Creek  Gold  Fields:  Under  Beacon  Hill  It 
Down  to  a  Half  Mile,  While  "Raises"  Tap  the  Shafts  along  Its  Line.    The  Portal  of  the  Tunnel 

beyond  the  Extreme  Left  of  the  Picture.    The  Photograph' 

TUNNEL  UNWATERS  FAMOUS  GOLD  DISTRICT 

By  J.  E.  MURPHY 


"p\RIVIlX  for  a  distance  of  nearly  five 
miles  under  the  center  of  the  Cripple 
Creek  mining  district  of  Colorado,  the 
Roosevelt  drainage  tunnel  has  unwatereil 
ore  bodies  lying  deeper  than  the  deepest 
workings  in  the  district,  and  has  fur- 
nished a  permanent  solution  for  what 
once  seeme<l  a  hopeless  drainage  problem. 
More  than  ten  years  ago.  owing  to  the 
enormous  quantities  of  water  encoun- 
tered, the  limit  of  development  in  the 
<leepcst  shafts  had  apparently  been 
reached.  At  that  time  several  expensive 
attempts  were  made  to  lower  the  water 
level  by  pumping.  After  all  attempts  to 
tinwater  the  district  by  this  method  had 
failed  work  was  begun  on  the  Roosevelt 
tunnel.  The  tunnel  is  now  complete,  and 
with  its  completitni  new  life  has  been  put 
itUo  one  of  the  greatest  gold  camps  in 
the  world. 

Although  designed  to  solve  the  drain- 
age problem,  the  enter[>rise  carrie<l  with 
it  the  romance  of  all  such  operations  in 
the  West.  It  was  possible  that  any  shot 
might  uncover  ore  deposits  of  enormous 
wealth — and  this,  in  fact,  was  what  hap- 
])enetl.  Numerous  valuable  finds  were 
made,  the  most  important  being  a  vein  of 
rich  ore.  30  ft.  wide,  under  Battle  Moun- 
tain. Another  vein,  intersected  near 
Raven  Hill,  exceeds  in  value  anything 
that  has  been  fouti«!  at  higher  levels.  In 
fact,  so  important  arc  the  ore  bodies  tlis- 


covered  that  there  is  now  no  question 
that  the  tunnel  has  created  a  new  Cripple 
Creek  at  new  low  levels. 

The  tunnel  averages  from  8  to  10  ft. 
in  width  and  7  ft.  high,  and  is  24,255  ft. 
long.  Along  one  side  is  a  trench.  3  ft. 
deep,  designed  to  take  care  of  the  drain- 
age after  the  first  unwatering  is  com- 
l)leted.  The  portal  is  in  Cripple  Creek 
(lulch.  five  miles  southwest  of  the  town  of 
Cripple  Creek,  and  at  an  elevation  of  one 
and  a  half  miles  above  sea  level.  The 
upper  end,  or  "face."  of  the  tunnel  is 
under  Battle  Mountain,  a  mile  north  of 
V  ictor.  Throughout  its  length  the  tun- 
nel has  a  fall  of  3  ft.  in  l.OCK)  ft.  It  has 
several  important  branches  and  is  con- 
nected by  "raises"  with  four  of  the  prin- 
cipal shafts,  the  Kl  Paso,  Klkton.  Cresson. 
and  Portland.  One  branch  connects  with 
the  Cresson  shaft  2,000  ft.  below  the  sur- 
face, while  another,  2.000  ft.  long,  con- 
nects with  one  of  the  Portland  shafts  half 
a  mile  below  the  surface.  If  found  neces- 
sary the  tunnel  may  later  be  extended  to 
the  fjolden  Cycle  shaft. 

An  idea  of  the  work  done  by  the  tunnel 
is  given  by  the  daily  records  of  water 
discharged  from  the  portal.  The  niaxi- 
itnim  discharge  occurred  in  1916,  when 
for  three  months  the  flow  averaged  17.000 
gal.  i)er  minute.  By  the  end  of  1918.  this 
ha<l  declined  to  2,500  gal.  per  minute, 
indicating  that  the  mass  of  the  water 
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BEACON  HILL 


CRIPPLE   CREEK  QULCH 


0  Pcet  below  the  Sorface,  and  Branches  Connect  It  with  the  Cresson.  Portland,  and  Other  Shafts  at  Levels 
pie   Creek  Gulch,  Indicated  at  the  Right,  a  Mile  and  a  Half  above  Sea  Level,  Its  Upper  End  Being 
en  Looking  South,  and  Reverses  the  Locations  on  the  Map 


iiad  been  drained  from  the  district.  Cal- 
culations based  on  these  records  show 
that  about  40.000.000.000  gal.  of  water  has 
been  discharged  through  the  tunnel  since 
the  beginning  of  the  construction  work. 

Plans  for  the  big 
drainage  project  were 
laid  as  early  as  1906, 
and  construction  ac- 
tually started  in  1907; 
hut  even  at  that  time 
the  El  Paso  drain  was 
already  in  existence,  hav- 
ing been  completed  in 
1903.  The  function  of 
this  earlier  bore  was  to 
unwater  the  western 
portion  of  the  field.  The 
VA  Paso  tunnel,  how- 
ever, operated  only  to 
the  880-ft.  level,  and 
soon  proved  inadequate, 
though  it  greatly  in- 
creased values  at  the 
time.  The  new  work  just 
completed  cost  practi- 
cally $1,000,000,  and  the 
drainage  problem  has 
been  solved  once  for  all. 
Mining  operations  as 
deep  as  the  tunnel  will 
never  again  be  seriously 
hampered  by  water. 
Shafts  sunk  deeper  than 
this  will  no  doubt  en- 
counter water  in  large 
quantities,  but  this  will 


have  to  be  pumped  only  to  the  tunnel 
level,  an  inconsiderable  task  compared 
with  the  additional  lift  of  a  sheer  half 
mile  that  would  be  necessar>'  if  only  sur- 
face drainage  was  available. 
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Course  of  the  Tunnel  through  the  Field,  from  Its  Upper  End  at  Battle 
Mountain  to  Its  Portal  at  Cripple  Creek  Gulch.  Indicating  Branches  and  Shaft 
Connections:  The  Bore  may  be  Extended  Later  to  the  Golden  Cycle  Shaft 
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MIDGET  TRACTOR  SAVES  TIME 
AND  LABOR  AT  AIR  STATION 

A  small  endlcss-trea<l  tractor  has  come 
to  be  one  of  the  most  valued  bits  of 


Thii  Powerful  Little  Endless-Tread  Tractor  Pulls  the  Boxed  Seaplane  off 
the  Flat  Car  and  Pushes  It  into  the  Warehouse  in  16  Minutes.  Forty 
Men  Formerly  Required  an  Hour  and  a  Half  for  the  Same  Job 

equipment  used  about  a  large  naval  air 
station.  Thus,  while  the  task  of  moving 
a  boxed  seaplane  from  flat  car  to  ware- 
house formerly  kept  AO  men  busy  for  an 
hour  and  a  half,  with  the  little  tractor  at 
work  the  b'\g  boxes  are  dragged  off  the 
cars  and  hustled  into  the  shoi)s  in  15  min- 
utes. Powered  with  a  6()-hp.  engine  and 
geared  low  for  just  such  work,  the  ma- 
chine moves  a  load  of  five  tons  with  ease. 


AMERICAN  SUBMARINE  SINKS 

AND  DROWNS  THREE 

The  sinking,  suddenly  and  without 
warning,    of    the    .\mcrican  submarine 

 "G-2,''  with  its  crew  of 

nine  men,  off  Waterford, 
Conn.,  recently,  adds  an- 
other to  the  navy's  list 
of  mysteries.  Three  of 
the  crew  were  lost,  the 
rest  being  saved  by  a 
coast-guard  cutter.  Ob- 
servers stated  that  the 
floating  ship,  which  was 
of  an  obsolete  type 
launched  in  1912  and  was 
being  used  in  depth- 
b  o  m  b  experiments, 
went  down  stern  first, 
lifting  its  bow  10  ft. 
in  the  air.  The  sinking 
occxirred  just  after  the  officers  and  men 
had  boarded  it,  and  it  is  thought  that 
the  hatches  may  have  been  left  open. 


ELECTRIC  SMELTERS  PLANNED 

FOR  DUTCH  EAST  INDIES 

Hydroelectric  plants  may  l)e  built  in 
Celebes,  an  island  in  the  Dutch  Kast 
Indies,   to   furnish   current   for  electric 

smelters  planned  to  h;ui-  

die  the  iron  ore  recently 
discovered  there  in  large 
quantities.  The  use  of 
coke  is  being  considered, 
but  is  not  as  favorably 
regarded  as  electricity 
generated  by  water 
power.  Preliminary  sur- 
veys of  the  deposits  indi- 
cate that  there  are 
.'^,(J()0,(){KJ  tons  of  surface 
ore  and  135,(KX),()(K)  tons 
of  clay  ore  available, 
with  the  possibilitv  that 
there  are  7,()IH).n()0  tons 
of  the  former  an<l  206,- 
(K)0,O(l()  tons  of  the  latter, 
a  total  of  213.0()0.()0()  tons 


HORSES  STILL  IN  SERVICE 
IN  NATION'S  CAPITAL 

In  these  days  of  transatlantic  aeroplane 
flights,  automobiles,  and  other  swift  fea- 
tures of  modern  transportation,  a  horse- 
drawn  vehicle  for  the  conveyance  of  pas- 
sengers is  something  to  make  the  average 
person  look  twice.  There  are  few  hacks 
and  cabs  operating  in  the  larger  cities  of 
the  United  States,  but  in  Washington, 
n.  C.  it  is  not  uncommon  to  see  dozens 
of  carriages,  cabs,  and  hacks,  drawn  up 


The  Colored  Man  Driving  This  Cab  Declares  That  He  has  been  a  Coacb. 

man  in  Washington  for  the  Last  40  Years.    He  Declines 
to  Give  the  Age  of  the  Horse  He  Drives 


All  of  the  ore 
is  within  45  ft.  of  the  surface,  and  can  be 
removed  without  great  cost,  if  it  is  found 
practical  to  harness  some  of  the  numer- 
ous streams  on  the  island. 


at  a  railway  station,  waiting  for  passen- 
gers, in  competition  with  the  gasoline- 
propelled  taxicabs.  Sight-seers  quite  fre- 
quently choose  the  slower  vehicles  for  a 
leisurely  tour  of  the  nation's  capital. 
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DISSECTION  WORK  PROJECTED 
WITH  AERIAL  SEARCHLIGHT 

An  improved  apparatus  for  projecting 
dissection  work  upon  the  screen  has  been 
instaUed  in  one  of  the  large  classrooms 
of  a  famous  French  uni- 
versity at  Paris.  The  rat, 
frog,  or  similar  animal  to 
be  experimented  on,  is 
pinned  on  a  table  be- 
tween the  hands  of  the 
demonstrator.  A  foot 
and  a  half  above  the 
table  is  an  object  glasj* 
surmounted  by  a  large 
reflecting  prism  which 
projects  a  picture  of  the 
operation  on  the  screen, 
permitting  every  member 
of  the  class  to  follow  it 
in  all  its  details.  The 
lighting  system  is  the 
novel  feature  of  the  in- 
stallation.    Three  great 


anti-aircraft  searchlights,  of  5.000  cp. 
each,  throw  a  brilliant  light  on  the  sub- 
ject. It  has  been  found  that  they  radiate 
far  less  heat  and  give  a  more  satisfactory 
light  than  the  electric  arcs  usually  em- 
ployed for  this  purpose. 


The  Vividness  of  the  Intake  on  the 
Screen  at  the  Left  Is  Due  to  the 
Illumination  of  the  Object  by  the 
Aerial   Searchlights   Shown  Above 


BERMUDA-NEW  YORK  RECORD 
BROKEN  BY  SUB  CHASER 

In  spite  of  unfavorable  weather,  a  new 
motorboat  record  for  the  trip  between 
Bermuda  and  New 
York  City  was  estab- 
lished by  the  submarine 
chaser  "SC-131,"  win- 
ner of*the  recent  island- 
to-m  e  t  r  o  p  o  1  i  s  race 
participated  in  by  six 
gasoline-propelled  ves- 
sels of  that  classifica- 
tion. The  official  time 
of  the  '  SC-Ul"  was  57 
hr.  20  min.,  which  is 
considerably  less  than 
the  former  record,  H8 
hr.,  made  by  the 
motorboat  "Dream"  in 
1918.  Two  other  chas- 
ers, the  "SC-217"  and 
the  "SC-351;'  finished 
the  race  within  an  hour 
after  the  winner,  but 
the  remaining  three 
came  in  several  hours 
later  than  the  leaders. 
All  of  the  boats  were 
on  duty  in  the  Medi- 
terranean Sea  during 
the  war,  and  each  cruised  more  than  20,- 
000  miles  in  the  eastern  waters.  The  win- 
ning craft  is  110  ft.  in  length. 


PRIMITIVE  SHIPYARDS  FOUND 
IN  COLOMBIA 


The  natives  in 
South  America, 


the  interior  of  Colombia, 
still  use  the  picturesque 
dugout,  carved  from  a 
single  log,  to  convey 
their  bananas  and  other 
produce  to  market. 
I'\)ur  workers  are 
shown  in  the  illustra- 
tion busy  on  a  typical 
18-ft.  canoe  which  has 
not  been  moved  since  it 
was  felled  at  the  river 
bank.  Such  construc- 
tion is  necessarily  slow, 
involving  months  of 
constant  toil  with  adz, 
maul,  and  chisel.  When 
finished,  the  craft  will 
be  owned  by  three  part- 
ners who  will  also  be 
the  crew,  two  working 
at  the  paddles  while  the 
third  uses  a  long  pole 
in  the  rear. 


These  Patient  Colombian  Shipbuilders  are 
HcwinK  Their  River  Craft  from  a  Single 
Giant  Trunk.    The  Job  Requires  Months 
of  Toil  with  Adz  and  Chisel 


States  issued  bv 


C  Rci)orts  on  roa»l  con- 
ditions arc  being  in- 
cludc<l  in  the  weather 
bulletins  for  some 


the  U.  S.  Department 
of  Agriculture,  and  the  new  service  is  to 
be  extended  as  rapidly  as  possible. 

Djpular  Mtchanics  ftatures  will  apt>eat  in  moving  pictures  issued  by  Paramount  Magazine. 
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MOVABLE  TRANSFORMER  COIL 

REGULATES  WELDING  SET 

In  a  new  electric  arc-wclding  set,  the 
arc  is  made  adaptable  to  various  classes 


By  Turning  the  Handwheel  on  the  Transformer  Case  at  the  Left,  the 
Secondary  Coil  is  Shifted  in  Its  Relation  to  the  Primary,  Adjusting  the  Cur- 
rent to  the  Needs  of  the  Welding  Arc  That  the  Operator  at  the  Right  is  Using 


of  work  by  means  of  an  adjustable  trans- 
former. The  secondary  coil  is  attached 
to  a  vertical  rod  which  extends  through 
a  bushing  in  the  top  of  the  case.  A  rack 
cut  on  the  rod  engages  a  pinion  on  a 
handwhecl  shaft,  and  i)y  turning  the  lat- 
ter the  relations  of  the  primary  and  sec- 
ondary coils  are  changed  to  suit  the 
amount  of  current  required  for  the  job 
in  hand,  the  arc  electrodes  being  changed 
to  correspond.  The  transformer  is  of 
sectional-unit  construction,  and  may  be 
enlarged  as  the  <lemands  upon  it  increase. 


DISTANT  TEMPERATURES  READ 
BY  ELECTRIC  THERMOMETER 

Temperatures  at  different  points  about 
a  plant  are  indicated  or  recorded  at  the 
office  or  other  central  lo- 
cation, by  means  of  a 
new  electrical  thermom- 
eter. The  range  of  the 
instrument  is  very  wide, 
extending  from  328*  F. 
below  zero  to  1,004' 
above.  The  thermome- 
ter element  is  a  coil  of 
platinum  wire  on  a  por- 
celain spool,  about  2  in. 
long  arid  tio  in.  in  diam- 
eter, covered  with  a 
glaze  and  protected  by  a 
metal  sheath.  This  coil 
is  connected  as  one  arm 
of  a  Wheatstone  bridge, 
whose  three  remaining 
arms  are  unaffected 
by  temperature  changes. 
The  galvanometer  of  the 
bridge  is  mounted  on 
the  central  switchboard, 
and  may  be  calibrated  at 
any  time  by  substituting, 
plug,  a  standard  resistance 
For  permanent 


with  a  test 
for  the  platinum  coil 
records,  the  galvanometer  is  connected  to 
an  instrument  whose  needle  is  depressed 
at  intervals,  making  ink  dots  on  a  moving 
thread. 


PRODUCT  OF  DOMESTIC  TREE 

RESEMBLES  ORIENTAL  GUM 

Laboratory  experiments  arc  being  con- 
ducted by  the  Forest  .Service  to  deter- 
mine to  what  extent  a  honeylikc  sub- 
stance obtained  from  the  red-gum  tree, 
common  in  the  South,  can  be  utilized  as 
a  substitute  for  storax.  a  somewhat  sim- 
ilar material  imported  from  far-eastern 
countries,  and  used  in  the  manufacture  of 
perfumes,  court-plaster,  and  other  arti- 
cles. Intercut  in  the  subject  was  aroused 
as  a  result  of  the  war,  which  curtailed  the 
imi)ortation  of  the  foreign  product.  A 
considerable  quantity  of  the  domestic 
gum  has  been  gathered  and  sold  for  $2 
a  pound. 


FUSE  CONTROLS  MECHANISM 
OF  NEW  FIRE  ALARM 

Controlled  by  a  metal  fuse  which  melts 
at  165°  F.,  a  new  fire  alarm  is  operated 
by  a  spring-actuated  mechanism  incased 

in  a  gong.  The   

device  is  intended 
for  homes,  but 
can  be  used  in 
stores  or  fac- 
tories. It  is  in- 
stalled on  the 
wall  near  the  ceil- 
ing. In  case  of 
fire,  the  fuse 
melts.  releasing 

the    catch  which   

locks  the  ritiging 

movement.  The  bell  rings  five  minutes 
before  the  spring  is  unwound.  To  reset 
the  alarm,  it  is  necessary  only  to  replace 
the  melted  fuse  with  a  new  one.  and  to 
wind  the  spring  by  turning  the  gong. 
The  contrivance  is  sold  at  a  low  price. 
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Bmployet  of  an  Oil  Company  in  a  Southern  State  Ride  to  and  from  Work  in  This  Huge  Trailing  But. 
Which  Has  a  Seating  Capacity  of  BO  Persons.    The  Body  Is  85  Feet  Long.  Eight  Feet  Wide, 
and  Six   Feet   High.     Inside  Ar«  Pour  Longitudinal  Benches 


BIG  TRAILING  BUS  CARRIES 

EIGHTY  PASSENGERS 

Ktphty  passengers  can  be  seated  in  an 
enormous  truck-trailer  body  used  by  an 
oil  company  in  a  southern  state  for  con- 
veying employes  to  and  from  their  work. 
The  bus  is  25  ft.  long,  8  ft.  wide,  and  6  ft. 
high.  It  has  four  longitudinal  benches. 
Steps  at  the  rear  facilitate  loading  and 
unloading.  The  sides  are  fitted  with  roller 
curtains.  A  fifth  wheel,  or  turntable,  near 
the  rear  of  the  truck,  which  has  a  very 
short  wheelbase,  bears  the  weight  of  the 
front  portion  of  the  trailer.  Through  an 
extension  rod  from  the  truck,  and  an- 
other from  the  axle  of  the  trailer,  con- 
nected by  a  universal  joint,  the  wheels 
under  the  rear  of  the  body  are  turned 
in  the  same  manner  as  the  front  wheels 
of  a  wagon,  and  track  with  the  rear 
wheels  of  the  truck.  This  allows  short 
turns  to  he  made.  Two  chains,  fastened 
to  the  sides  of  the  truck  frame  and  con- 
nected with  a  singletree  on  the  extension 
pole  of  the  trailer  axle,  bear  the  pulling 
strain. 


LUMBERMEN  USE  AIR  MOTORS 

FOR  ROTATING  AUGERS 

Pneumatic  motors  have  been  adopted 
by  the  lumbermen  of  the  Northwest, 
who  equij>  them  with  long  ^  augers 
for  boring  huks  in 
mous  I  o  g  s  that 
used  in  mrikiiig 
d  on  k ey  -  c  n  ginc 
sleds.  T  w  o  men 
are  retjuircd  to 
handle  each  ni:i- 
chinc,  which 
])enet rates    t  Ii  e 


the  enoi - 
are 


HEAVY  AUTOMOBILE  TRAFFIC 
ON  LINCOLN  HIGHWAY 

Automobile  traffic  on  the  Lincoln  High- 
way is  considered  to  be  heaviest  in  the 
vicinity  of  Jersey  City,  N.  J.,  where  re- 
cently 11,000  motor  vehicles  on  the 
transcontinental  road  crossed  a  bridge 
over  the  Passaic  River,  west  of  the  city, 
in  14  hours.  Of  this  number  10,610  were 
passenger  cars,  and  390  trucks.  The  fig- 
ures mean  that  more  than  780  machines 
passed  over  the  structure  every  hour,  and 
that  the  average  was  over  13  for  each 
minute  of  the  period.  Only  65  horse- 
drawn  vehicles  used  the  bridge  while  the 
count  was  made. 


Boring  Holes  with  an  Air  Motor:  The  Machine  is 
Driving  an  Auger  through  One  of  the  Big  Logs 
Used  in  Building  Donkey-Engine  Sleds 

wood  to  which  it  is  applied  with  remark- 
able rapidity.  Hccause  of  this  labor-sav- 
ing device,  ten  sleds  can  be  constructed 
in  the  same  time  required  to  complete 
one  by  the  old  hand-tool  method. 


CPincapple  growing  has  become  an 
American  industry  of  sufficient  impor- 
tance to  have  a  growers'  association, 
which  has  just  been  organized  in  St.  Lucie 
County,  Florida. 
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USEFUL  ARTICLES  COMBINED 

IN  CARVED  FURNITURE 

An  ordinary  pocketknife  was  used  l)y 
an  eastern  man  to  carve  an  elaborate 

piece  of  furniture  which   

comprises  several  useful 
articles.  It  required  over 
a  year  to  complete  the 
work,  which  was  done 
during  spare  moments. 
Pyramidally  placed  on  a 
player-piano  music-roll 
cabinet  are  a  fireproof 
safe,  an  eight-day  clock,  a 
music  box,  and  a  minia- 
ture Statue  of  Liberty. 
Each  section  can  be  used, 
separately.  Inclosed  in 
the  base  of  the  statue  is 
a  battery  which  furnishes 
current  for  lighting  bulbs 
on  the  four  jjosts  at  the 
corners  of  the  base,  and 
in  the  upraised  hand  of 
the  figure.  The  ensemble 
is  8  ft.  6  in.  high,  and  is 
finished  to  resemble  ma- 
hogany. 


AUTOMOBILE  USED 
AS  LOCOMOTIVE 
FOR  LABORERS' 
TRAIN 

Fifty  laborers  were 
transported  to  and  from 
their  work  on  a  novel  train 
during  the  construction 
of  a  /0-mile  railroad  line, 
recently  completed  be- 
tween Laurel  and  Kapelje. 
Mont.  Flanged  wheels  were  procured 
and  fitted  on  a  powerful  automobile, 
which  was  placed  on  the  rails,  and  the 
machine   served  as  a  locomotive.  Six 


small,  four-wheeled  flat  cars  were  used, 
the  men  sitting  or  standing  on  these.  A 
reasonably  fast  schedule  was  maintained 
by  the  gasoline-propelled  train.  The 
new  railroad  runs  through  a  rich  dry- 

  farming  district,  which 

will  be  greatly  benefited 
by  the  line. 


Using  Hit  Spare  Time  for  Over 
a  Year  and  Working  with  an  Ordi- 
nary Pocketknife,  an  Eastern  Man 
Produced  This  Elaborately  Carved 
Piece  of  Furniture 


ENORMOUS  HARBOR 
IS  PROJECTED 
AT  ITALIAN 
SEAPORT 

Famous  now  as  the 
birthplace  of  Columbus, 
picturesque  Genoa,  Italy, 
is  destined  to  become 
noted  for  the  complete- 
ness and  size  of  its  harbor 
facilities.  Plans  have 
been  made  for  the  im- 
provement and  enlarge- 
ment of  the  port,  to  cost 
nearly  $58,000,000,  and  to 
require  20  years  for  com- 
pletion. E.xtensive  jetties 
and  quays  will  be  con- 
structed ;  railroad  lines 
will  be  built  to  facilitate 
the  loading  and  unloading 
of  ships;  great  ware- 
houses will  be  erected, 
and  large  areas  near  the 
water  front  will  be  set 
aside  for  industrial  plants. 
The  latter  provision  will 
make  possible  the  ship- 
ment by  water  of  manu- 
factured products  without 
long  hauls  between  fac- 
tory and  seaport.  One  of 
the  basins  to  be  improved,  when  com- 
])letcd.  will  have  a  water  surface  that  will 
measure  more  than  247  acres,  and  will  be 
inclosed  by  nearly  6,000  yd.  of  shore  walls. 


Automobile-Drawn  Laborers'  Train  on  a  Recently  Completed  Montana  Railroad:  Fifty  Men  Rode  on  the  Six 
Small  Flat  Cars  Attached  to  the  Motor  Vehicle,  Which  was  Fitted  with  Flanged  Wheels. 
Fast  Time  was  Made  by  the  Gasoline -Propelled  Train 
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American  Soldiers  Studying  Art  in  a  Public-School  Building  in  Coblenz,  Germany:   Their  Model  Is  a  Little 
German  Girl.    Lacking  Easels,  the  Men  Use  Chairs  to  Hold  Their  Canvases  and  Drawing  Paper 


AMERICAN  SOLDIERS  UTILIZE 
GERMAN  SCHOOL  BUILDING 

Deserted  by  pedagogues  and  pupils  of 
Teutonic  birth,  a  large  public-school 
building  in  Coblenz,  Germany,  is  used 
by  American  soldiers  for  the  study  of 
art.  history,  mathematics,  mechanical 
drawing,  and  other  subjects.  Instruction 
in  free-hand  drawing  and  painting  is 
given  five  nights  in  each  week.  Some 
members  of  the  nocturnal  art  classes 
have  made  plans-  to  take  more  advanced 
courses  later  in  Paris  and  elsewhere. 
iVlany  of  the  posters  used  by  the  army 
in  the  occupied  zone  are  the  work  of 
these  soldier-students. 


TRADE  USE  OF  WORD  "ANZAC" 
IS  BARRED  BY  REQUEST 

Use  of  the  term  "Anzac"  by  manu- 
facturers and  dealers  as  a  trade  name  has 
been  interdicted  by  Great  Britain  and  all 
its  colonies,  and  a  few  American  concerns 
which  had  adopted  the  word  have  been 
requested  by  the  Australian  commission 
in  the  United  States  to  discontinue  its 
use.  As  is  well  known,  the  word  is 
formed  from  the  initials  of  the  Australian 
and   New   Zealand   Army   Corps.  The 

Papular  MachtmUs  features  wilt  appear  in  moving  picUtres  issued  by  Paramount  Magazint. 


wonderful  deeds  of  that  organization  in 
the  war  have  given  the  coined  name  an 
almost  sacred  significance  to  its  native 
lands,  where  the  thought  of  commercial- 
izing it  is  extremely  distasteful. 

FLEXIBLE  OILCAN  SPOUTS 
BEND  TO  ANY  SHAPE 

Flexible  steel  spouts  for  oilcans  and 
grease  guns  are  recent  innovations.  With 
these  it  is  easy  to  apply  lubricant  to  bear- 
ings that  are  difticult  to  reach  with  the 
ordinary  devices  used  for  this  purpose,  as 
they  can  be  bent  into  any  shape  desire<l. 
The   spouts  are   copperplalcd.   and  arc 


Grease  Gun  and  Oilcan  Fitted  with  Flexible  Spout: 
Bearings  Ordinarily  Hard  to  Reach  can 

be  Lubricated  with  These  Devices  ■ 


vices  which  remove  particles  that  inter- 
fere with  the  flow  of  oil  or  grease.  They 
are  especially  useful  on  automobiles. 


I 


CIVIC  FEATURES  THAT  PROMOTE  THE  COMFORT 


Heavy  Traffic  Damaged  the  Elevated  Wooden  Streets  of 
Port  Angeles.  Washington,  to  Such  an  Extent  That  the 
Centers  of  tl»c  Thoroughfares  Beuamc  Unsafe.  Automo- 
bil  es  are  Now  Parked  over  the  ^Vurn  Sections,  Leaving 
the  Unworn  Si.ies  for  Moving  Vehicles.  Piling  Supports 
the  Streets  over  Tide  Flats 


Pedestrians  Avoid  a 
Dangerous  Railroad  Cross- 
ing in  Los  Angeles.  Cali- 
fornia, by  Walking  under 
the  Tracks  through  a  Tiui- 
nel.  Which  is  Reached  by 
a  Sloping  Sidewalk.  The 
Floor  of  the  Tunnel  Is 
About  10  Feet  below  the 
Level  of  the  Rails 
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AND  ENJOYMENT  OF  VISITORS  AND  RESIDENTS 
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Wisconsin  Shows  Its 
Appreciation  of  the  War 
Services  of  Its  Citizens 
by  a  Huge  Electric  Wcl- 
cominK  i>iKn  Encircling 
the  Dome  of  the  Capitol 
at  Madison.  TheSiRnls 
Eitiht  Feet  High  and  308 
Feet  in  Circumference. 
It  Contains  2,860  LiKhta 


A  Memorial  to  the  First  News- 
paper Printed  West  of  the  Rocky 
Mountains:  The  Tablet  is  Set  in 
a  Massive  Bowlder  in  Oregon  City, 
Oregon 


Motorists  Rarely  Speed  by  This  Novel 
Warning  Sign  on  the  Lincoln  Highway 
near  the  Texas- New  Mexico  Border. 
The  SkuU  and  Crossbones.  Combined 
with  the  Reference  toa  Cemetery.  Speaks 
Plainly  of  the   Dangerous  Hill  Ahead 


In  a  Public  Park  atPasadena, 
California,  Picnic  Parties 
may  Rent  Lockers  in  Which 
to  Leave  Lunch  Baskets. 
Coats,  and  Other  Articles. 
Padlocks  Guard  the  Contents 
of  the  Boxes,  Which  are 
Made  of  Heavy  Galvanized 
Netting.  A  Roof  of  Palm 
Leives  Shelters  the  Novel 
Convenience 
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VOCATIONAL-TRAINING  BOOKS 
FOR  EX-SERVICE  MEN 

In  cases  where  public  libraries  are  not 
available,  books  arc  to  be  lent  to  dis- 


KNOWLEDGE  WINS 


With  Thit  Poiter  the  American  Library  Asiociatton 
it  Endeavoring  to  Increase  the  Demand  for 
Books  among  Ex-Servicc  Men 

charged  soldiers,  sailors,  and  marines  by 
the  American  Library  Association,  which 
provided  readinj;  matter  to  service  men 
in  home  camps  and  overseas  during  the 
war.  Volumes  will  be  sent  anywhere  by 
the  organization  upon  the  receipt  of  re- 
quests. Special  eff<»rts  are  being  made 
to  increase  the  demand  for  works  on 
vocational  subjects.  As  part  of  the  cam- 
])aign  to  this  end,  posters  are  being  dis- 
tributed throughout  the  country.  One, 
which  makes  a  powerful  appeal,  is  called 
"Knowledge  Wins."  It  depicts  a  soldier, 
fully  equipped,  climbing  out  of  a  trench 
on  a  stairway  of  books  that  leads  to  a 
city  of  tall  buildings  and  busy  factories, 
typifying  success. 


CTauiied  goat  skin,  the  "kid"  of  the  shoe 
tnule.  i"^  bringing  around  $1  a  square  foot, 
which  weighs  about  four-fifths  of  an 
ounce.  W'aste  in  cutting  brings  the  value 
|)cr  ounce  up  to  $1.5').  or  so.  Silver  bul- 
lion still  sells  at  $1.07  an  ounce. 


OIL-SOAKED  SAWDUST  KILLS 
LARV^  OF  MOSQUITOES 

Oil-soaked  sawdust  destroys  the  larvx 
of  mosquitoes  if  scattered  broadcast  over 
inundated  rice  fields,  but  does  not  harm 
the  grain  crop,  according  to  a  bulletin  is- 
sued recently  by  the  United  States  Public 
Health  Service.  In  an  experiment  con- 
ducted on  an  Arkansas  farm,  about  three 
gallons  of  fuel  oil  was  used  for  each 
bushel  of  sawdust,  and  two  treatments 
destroyed  all  larvre  in  one  field.  A  thin 
film  of  oil  is  spread  uniformly  over  the 
surface  of  the  water  by  this  method.  Drip 
cans  were  tested,  but  found  unsatisfac- 
tory because  of  the  uneven  distribution 
of  oil,  which  damaged  the  growing  rice. 


MOVIE  FILMS  OF  POTATOES 
SHOW  "LEAK"  DISEASE 

Motion  pictures  of  diseased  potatoes 
have  just  been  prepared  by  the  U.  S.  De- 
partment of  Agriculture  for  the  benefit 
of  growers,  f)articularly  in  California, 
who  are  having  trouble  with  so-called 
"leaky"  tubers.  The  films  show  the  prog- 
ress of  the  malady  from  the  infection, 
when  the  vegetable  is  wounded  by  hoe 
or  fork,  or  by  breaking  off  one  of  its 
"knobs."  until  it  becomes  a  soft,  spongy, 
decayed  mass.  The  pest  is  of  the  fungus 
variety,  and  very  active  in  attacking  in- 
jured potatoes. 


ALUMINUM  PEDAL  OPERATES 

AUTO  FOOT  THROTTLE 

I'atigue  resulting  from  manipulating 
the  ordinary  foot  throttle  of  an  automo- 
bile is  made  a  thing  of  the  past  by  a  new 
 contrivance,  ac- 
cording to  its 
manufacture  rs. 
This  is  an  alum- 
inum pedal,  pivot- 
ed near  one  of  it  > 
ends  on  a  base  in- 
tended to  be  fast- 
ened to  the  floor 
alongside  the 
regulation  type  of 
accelerator  so  that 
one  en<l  of  the  pedal  bears  lightly  on  the 
foot  lever.  To  operate  the  device,  the 
foot  of  the  driver  is  rocked  from  side  to 
side,  while  resting  comfortably  on  the 
l>edal.  Corrugations  on  the  surface  of 
tiic  f)cdal.  and  a  guard  at  one  end,  prevent 
the  foot  from  slipping. 
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POLICE  WILL  INDEX  CRIMES 
ON  SPECIAL  CARDS 

Crimes  will  be  indexed  according  to 
their  outstanding  features  by  the  police 
department  of  New  Orleans  on  cards  pro- 
vided especially  for  that   

purpose,  and  search  for 
the  perpetrator  of  a  cer- 
tain misdeed  will  be  nar- 
rowed down  to  seeking 
for  criminals  whose 
characteristic  methods 
are  described  by  the  rec- 
ord of  that  particular  il- 
legal act.  This  system  is 
based  on  the  generally 
accepted  theory  of  crim- 
inologists that  each 
criminal  has  a  peculiar 
w  ay  of  committing  a 
burglary,  robbery,  or 
other  crime.  Each  seri- 
ous violation  of  the  law 
will  be  indexed 
thoroughly.  A  complete 
description  of  the  crime 
itself  will  be  given  in 
each  case,  including  the  location  and  the 
hour  it  was  committed,  while  the  de- 
meanor of  the  criminal  will  be  recorded, 
as  well  as  other  details  bearing  on  the 
matter.  The  southern  city  will  be  the 
first  in  this  country  to  test  the  system, 
it  is  stated. 


PORTABLE  ARCHES  SIMPLIFY 

CONCRETE  BRIDGE  MAKING 

The  elaborate  scaffolding  and  false- 
work hitherto  necessary  for  building  con- 
crete bridge  arches  is  wholly  eliminated 


BATHTUB  FIXTURE  COMBINES 
SUPPLY  AND  OVERFLOW 

A  bathtub  fixture  recently  placed  on 
the  market  provides  for  the  admission  of 

 hot  and  cold-watei; 

supply  pipes  and  an 
overflow  drain  pipe 
through  a  single  hole 
in  the  end  of  a  tub. 
The  water  -supply 
pipes  enter  the  over- 
flow pipe  from  either 
side  of  the  elbow  joint 
at  its  upper  end.  In- 
side they  are  bent  to 
extend  through  the 
center  of  the  drain 
pipe  to  the  com- 
bination faucet,  to 
which  they  are  con- 
nected. Another  fea- 
ture of  the  fixture  is 
an  expanding  metal  washer  which  is  used 
at  the  connection  of  the  bottom  drain 
with  the  tub. 


The  Portable  Arches  Rest  upon 
the  Brackets  on  the  Bridge  Abut- 
ments, and  Take   the    Place  of 
Expensive  Falsework 


by  a  patented  method  used  by  an  eastern 
steel  concern.  The  bridge  piers  and  abut- 
ments are  first  completed,  with  brackets 
seated  upon  their  sides.  Portable  arches 
of  steel,  hinged  at  the  center,  are  then 
lowered  by  derricks  into  position  between 
the.  brackets.  On  these  the  forms  are 
erected,  reinforcing  installed,  and  the 
concrete  poured.  When  it  has  set,  the 
steel  arches  are  lowered  into  barges,  by 
winches  operated  on  the  completed  bridge 
span,  and  moved  to  the  next  span,  or  an- 
other job.  The  hinge  allows  some  lati- 
tude in  the  length  of  span  one  set  of  tem- 
porary arches  can  handle,  by  slightly 
changing  the  form  of  the  opening. 


USE  MODEL  GRAIN  ELEVATOR 
TO  SHOW  FIRE  DANGER 

How  destructive  fires  are  started  by 
dust  explosions  was  demonstrated  re- 
cently to  300  boy  scouts  at  Spokane, 
Wash.,  by  means  of  a  miniature  grain 
elevator,  with  which  such  a  disaster  was 
staged  on  a  small  scale.  The  fire-preven- 
tion committee  of  the  local  chamber  of 
commerce  had  charge  of  the  exhibition, 
which  was  given  with  the  idea  of  impress- 
ing upon  the  yoiiths  the  danger  of  untidy 
buildings,  and  to  instruct  them  in  meth- 
ods for  reducing  the  danger  of  conflagra- 
tions. Further  instruction  was  given  with 
moving  pictures. 
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SOME  NOVEL  AND  LITTLE-KNOWN  ACCESSORIES 


Distinctive  Because 
of  Its  Unustul  Dial 
and  Thinness,  the 
Artistic  •  Clock  Pic- 
tured at  the  Ritht 
Serves  Both  as  a 
Timepiece  and  a  Wall 
Decoration.  The 
Lower  Portion  of  the 
Dainty  Pranie  In- 
closes Either  a  Mirror 
or  a  Picture 


Any  Motorist  Who  Likes  to  Travel 
Well  Equipped  will  Appreciate  the 
Good  Points  of  This  Ru  nning  -  Board 
Baggage  Rack.  Which  Replaces  Un- 
sightly Ropes  and  Straps,  and  Which 
can  be  Folded  When  Not  in  Use 


Combined  Broiler 
and  Gridflle:  The 
Reverse  Side  Is 
Flat,  for  Fry 
ing  Pancakes 


Cover  of  Glass  or  Other 
Ornamental  Material,  to 

be  Placed  on  Top  of  Half 
of  Orange  or  Grape  Fruit, 
to  Prevent  Juice  from 
Squirting  in  the  Face  or 
on  the  Clothi 


Without  Marring  the  Appearance 
or  Comfort  of  tne  Furniture,  the 
Mechanism  of  a  Phonograph  is 
Concealed  underneath  One  of  the 
Massive  Hinged  Arms  of  a  Luxurious 
OverstufTed  Sofa.  While  at  the 
Opposite  End.  Similarly  Hidden,  Is 
a  Cabinet  for  Records 


Two  Top  Sires  Are 
Possible  with  the 
Table  at  the  Right. 
Dotted  Lines  Show 
How  the  Removable 
Sections  can  be  Ar- 
ranged to  Reduce  the 
Surface  One-Half 


Particularly  Suited  for  Holding  Women's  Gowns, 
a  New  Clothes  Hanger  Occupies  Small  Space 
When  Fastened  Close  to  a  Wall  or  Door  by  In- 
serting the  End  of  the  Revolving  Hook  by  Which 
It  is  Suspended  in  a  Socket  Designed  Especially 
for  That  Purpose 


TSt 


INTENDED  FOR  THE  HOME  AND  ITS  MEMBERS 


Plate  Designed  to  Hold  Knife, 
Fork,  Salt  and  Pepoer  Shakers,  and 
Butter  Dish,  in  Aadition  to  Food 


Protected  from  the  Flame  by 
a  Perforated  Shield.  Slices  of 
Bread  arc  Evenly  Browned 
When  Placed  on  the  Wire  Racks 
of  This  Folding  Gas  Toaster 


Automobile  Searchlight.  Road  Mirror, 
and  Flag  Holder  in   One  Accessory: 
The  Bracket  Is 
Adjustable,  and 
Fastens  on  the 
Windshield 
Fran-.e  ntar 
the  Driver's 
Seat 


A  Recent  Novelty  in  Household  Furniture 
Is  a  Combination  Library  Table  and 
Writing  Desk,  the  Latter  Built  in  at  One 
End  of  the  Former,  and  Disclosed,  Ready 
for  Use,  by  Raising  a  Hinged  Section 
of  the  Table  Top 


Made  Entirely  of 
Steel,  a  New  Vacuum 
Bottle  cannot  be 
Broken  by  Rough 
Handling  or  Changes 
of  Temperature. 
Above  Is  a  Sectional 
View.  Showing  Its 
Construction 


Simple  Removable 
Guard  ior  Convert- 
ing an  Ordinary 
Razor  into  a  Prac- 
tical Safety  Razor 


Clothesline  Reel  and 
Tightener:  Rope  is 
Wound  on  the  Fork- 
ed Arms,  or  Tight- 
ened by  Winding  on 
the  Axle  of  the 
Wheel 
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IMMOVABLE  PARK  BENCH  BUILT 

OF  CONCRETE  AND  STEEL 

Caretakers  of  Philadelphia's  public 
parks  are  pleased  with  the  introduction 


This  Picture  Shows  in  Phantom  thr  Underground 
Portion  of  an  Immovable  Concrete  and  Steel 
Park  Bench  Designed  by  the  City  Architect 

of  an  immovable  park  bench.  In  the 
l)ast  they  have  been  compelled  to  spend 
a  part  of  each  day  redistributing  the 
lij?ht  steel  benches,  moved  from  their 
proper  places  during  the  preceding  eve- 
ning. Some  were  actually  stolen.  The 
new  bench  cannot  be  moved,  however,  as 
the  heavy  frame  of  concrete  and  steel  is 
sunk  17  in.  into  the  ground.  Wooden 
strips  are  bolted  to  the  frame  to  form 
seat  and  back. 

DRAWBAR  PULL  REGISTERED 
BY  SIMPLE  MACHINE 

The  work  capacity  of  a  tractor  de- 
pends not  only  upon  its  weight  or  horse- 
power, but  upon  the  actual  ])ull  it  exerts 


Instrument  for  Giving  Direct  Reading  of  Drawbar 
Pull  or  Draft    Up   to   10,000   Pounds:  The 
Cylinder  ia  Filled  with  Lubricating  Oil 


and  the  operator  is  enabled  to  determine 
at    a    glance    the    power   of   any  pull 


up  to  10,000  lb.  The  mechanism  consists 
of  a  heavy  piston  in  a  cylinder  filled  with 
oil,  working  on  the  hydraulic  principle. 
The  instrument,  weighing  75  lb.,  has 
only  two  moving  parts  and  no  springs, 
and  may  also  be  used  for  weighing,  or 
to  indicate  the  draft  between  any  power 
and  its  load. 


NEW  ADJUSTABLE  TIRE  LAST 
INVENTED  FOR  GARAGES 

Tire  casings  are  held  in  convenient 
l)osition  for  repairing  by  an  adjustable 
iicnch  last  recently  patented  by  an  Ohio 
inventor,  who  declares  that  it  will  be 
found  valuable  in  jrarages  and  shops, 
where  tires  are  mended.  A  notched  rod 
running  through  the  upper  part  of  the 
>.ian(l.  which  su])ports  the  device  at  about 
the  proper  lu-ii^ht.  allows  vertical  adjust- 
ment, while  the  last  .  form  itself,  fastened  at 
ilie  eiul  of  an  arm  h  which  connects  witi: 


Three  of  the  Many  Convenient  Positions  to  Which  a 
New  Bench  Tire  Last  can  be  Adjusted 
for  Repairing  Casings 


the  notched  rod  at  right  angles,  can  be 
adjusted  to  hold  a  tire  in  four  different 
positions.  Wire  fasteners  hold  the  casinc 
firmly  on  the  form. 


TRAPPERS    FEED  WILD-ANIMAL 

CARCASSES  TO  POULTRY 

Though  meat,  cooked  and  ground,  is 
known  to  be  a  good  poultry  food,  few 
farmers  use  it  since  all  meats  have  en- 
tered the  luxury  class.  The  number  of 
farmers  who  trap  wild  animals  for  their 
pelts,  however,  is  growing  as  the  price  oi 
furs  continues  to  ascend.  Now  some  of 
the  alert  individuals  who  are  combining 
the  two  vocations  have  found  that  the 
flayed  carcass  of  fox,  skunk,  or  muskrat. 
suitably  prepared,  is  as  welcome  a  titbit 
to  poultry  as  good  beef.  Thus  is  another 
former  waste  product  put  to  advanta- 
geous use. 


'  Google 


Annular  Eclipse  of  the  Sun,  at  It  will  Appear  to  Obtervera  in  Parts  of  the  United  Statea  on  the  Moming  ot 
Movember  28,  1919:  The  Ring  Effect  Occurt  Because  the  Moon,  at  the  Time  of  the  Eclipse,  la  at  Its 
Crcatcst  Distance  from  the  Earth,  and  Ita  Visual  Angle  Is  Too  Small  for  a  Total  Eclipse 


THE  unusual  phenomenon  of  an  an- 
nular, or  "ring,"  eclipse  will  be  vis- 
ible in  the  Unitecl  States  on  the  morn- 
ing of  Nov.  22,  1919.  The  central  path 
of  the  eclipse  extends  from  the  vicinity 
of  Timbuktu,  Africa,  across  the  Atlan- 
tic Ocean  to  a  point  near  San  Antonio, 
Tex.  The  natives  of  the  African  jungle 
will  behold  the  sun  going  below  the  hori- 
zon as  a  great  ring  of  fire,  while  the  in- 
habitants of  the  Texas  plains  will  see 
his  majesty,  "Old  Sol,"  come  up  above 
the  sheets  of  morning  mist  in  the  same 
curious  form. 

When  the  moon  passes  directly  across 
the  face  of  the  sun  as  seen  from  a  posi- 


tion on  the  earth,  an  eclipse  occurs.  By 
a  coincidence  the  moon  is  very  nearly 
the  size  of  the  sun  as  seen  in  our  sky, 
though  in  reality  it  is  only  about  one 
four-hutidredlh  the  diameter  of  the  solar 
disk.  The  moon's  distance  is  such  that 
the  planet  ordinarily  appears  about  as 
large  as  the  sun,  93,000,000  miles  away. 
But  for  this  remarkable  circumstance,  we 
would  never  see  the  sun  somctifncs  com- 
pletely hidden  by  the  moon  and  at  other 
times  not  quite  screened  by  the  opaque 
body  of  our  satellite.  Thus  we  can  have 
either  a  total  eclipse  of  the  solar  disk  or 
an  annular  eclipse. 

If  the  earth's  atmosphere  extended  out- 


MOON  Af  V^^---'-«-*. 


MOON 


^'♦O  Nor  SEEN  — 


The  Upper  Diagram  Explains  the  Reason  for  the  Annular  Eclipse  When  the  Moon  Is  at  Its  Greatest  Distance 
from  the  Earth,  So  That  the  Shadow  Cone  does  Not  Reach  the  Earth;  the  Lower  Diagram  Shows  How  a 
Total  Eclipse  is  Formed  by  the  Shadow  Cone  Striking  the  Earth's  Surface  When  the  Moon  is  Nearer 
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ward  to  the  distance  of  the  moon  we 
coald  sec  the  long  conical  shadow  cast 
by  tlie  moon.  When  our  weird  satellite 
is  at  its  near  approach  to  the  earth,  its 
orbit  being  slightly  eccentric,  the  tip 
of  the  shadow  cone  touches  the  ground 
and  marks  a  narrow  path  of  totality. 
The  shadow  may  be  large  enough  for 
the  period  of  totality  to  last  nearly  seven 
minutes.  Such  was  the  duration  of  the 
total  eclipse  of  May  29,  this  year. 


But  when  the  moon  sweeps  across  the 
solar  disk  at  a  distance  from  the  earth 
too  great  for  the  tip  of  its  shadow  cone 
to  touch  the  surface,  the  phenomenon 
of  an  annular  eclipse  occurs.  Some- 
times both  types  of  an  eclipse  may  occur 
during  the  same  event,  the  moon's  dis- 
tance varying  enough  in  the  course  of  its 
passage  to  change  the  character  off  the 
eclipse,  the  ring  of  fire  either  fading  into 
blackness  or  growing  out  of  it. 


WRIST  WATCH  WAKES  WEARER 

WITH  SILENT  ALARM 

To  be  awakened  by  the  pressure  of  a 
bit  of  warm  metal  against  the  back  of 
the  hand  is  to  be  the 
habit   of  those  who 


Atom  Wrist 
Wttch  Car. 

ries  a  Tiny 
Battery 
Which,  at  the  Appoint- 
ed Hour,  Heats  a  Wire 

Pressed    aRainst  the 
Wearer's   Hand.    It  Is 
Alto  •  Flaah  Light 

adopt  a  recently  desitjiicd  alarm  wrist 
watch.  Fastened  alongside  the  watch  is 
a  miniature  electric  dry  battery  in  a  case 
upon  whose  back  is  stretched  a  small 
piece  of  resistance  metal.  The  contacts 
are  set  for  any  desired  hour  by  turning  a 
knob  on  the  w  atcluase.  Wlieii  the  cir- 
cuit is  made  by  the  hour  hand  of  the 
watch,  current  Hows  through  the  resist- 
ance strip  resting  against  the  wearer's 
hand  and  the  rise  of  temperature  awak- 
ens him.  A  tiny  lamp  bulb  on  the  case 
makes  it  also  a  flash  hght. 


PAINT  MALARIAL  MOSQUITOES 
TO  FIND  RANGE  OF  FLIGHT 

During  experiments  in  malaria  control 
conducted  by  the  U,  S.  Public  Health 
Service  among  the  rice  fields  of  Arkan- 
sas, it  became  desirable  to  measure  the 
fli^t  range  of  the  germ>bearing  mos- 
quito. About  5/XX)  mosquitoes  were  cap- 


tured and  put  into  glass  containers  closed 
with  screen.  Then,  with  an  atomizer, 
the  captive  insects  were  liberally  sprayed 
with  a  one-per-cent  solution  of  methyl- 
ene blue.  Some  4,000  survived  this  treat- 
ment, and  were  liberated  at  a  central 
point.  Starting  60  hours  later,  recatche^ 
were  made  at  37  difTerent  points.  Only 
10  painted  specimens  were  recaptured, 
one  a  mile  from  the  point  of  release,  and 
nine  three-fourths  of  a  mile. 


SELECT  FOOD  BY  HEAT  UNITS, 
LIKE  COAL,  IS  ADVICE 

Foodstuffs  should  be  retailed  at  prices 
based  on  the  number  of  heat  units  they 
contain,  instead  r)f  by  weight  or  meas- 
ure, in  the  opinion  of  the  commissioner 
of  labor  statistics.  This  would  enable 
the  consumer  to  select  at  all  times  the 
most  economical  menu  calculated  to  yield 
the  necessary  3,(X)0  calorics  per  person 
per  day,  and  so  help  to  control  the  cost 
of  li villi;,  f'ven  supposedly  constant  food 
item.s — like  bread,  meat,  and  potatoes — 
vary  considerably  in  their* calonc  content, 
and  price  is  little  indication  of  valne. 

FOOT-STRENGTHENING  DEVICE 
SERVES  THREE  PURPOSES 

An  appliance  for  the  relief  of  sufferers 
from  "dropped  foot,"  an  affliction  char- 
acterized by  the  practical  col- 
lapse of  the  feet,  has  been  de- 
signed by  an  English  manu- 
facturer of  shoes  for  crip- 
ples. It  is  intended  to 
support  the  arch  of 
the  foot,  to  brace  the 
ankle,  and  to  lift  the 
toe,  thus  enabling 
the  patient  to  walk  with  comparative  ease 
and  comfort.  A  flat  iron  frame,  shaped 
to  be  placed  under  the  arch  of  a  shoe  and 
extend  nearly  to  its  top  on  both  sides,  i.<; 
fastened  to  the  outside  of  the  shoe  by  a 
strap  and  two  coil  springs.   The  former 
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passes  through  slots  in  the  frame  and 
over  the  back  of  the  footwear,  while  the 
latter  are  attached  to  the  ends  of  the 
frame  and  secured  to  the  shoe  near  the 
lower  end  of  the  laced  opening. 


CAR-WASHING  ESTABLISHMENT 
HAS  LARGE  CAPACITY 

Automatic  machinery  installed  in  an 
enormous  automobile-washing  establish- 
ment, opened  recently  in  an  Ohio  city, 
makes  it  possible  for  the  employes  to 
clean  320  cars  in  an  eight-hour  day,  or,  in 
other  words,  four  every  six  minutes.  Sev- 
eral steps  are  taken  to  complete  the  clean- 
ing process,  which  includes  thorough 
washing  of  every  part  of  the  machine, 
spraying  the  underside  with  kerosene 
and  soap,  rubbing  the  body  with  chamois 
skin,  and  removing  dirt  from  cushions 
and  floors  with  vacuum  cleaners,  Polisli- 
ing  is  optional.  Tracks  guide  the  ma- 
chines to  proper  positions  for  treatment 
with  the  various  devices  used,  A  large 
building  is  devoted  exclusively  to  the  work. 


COLLAPSIBLE  CASING  FORM 
MADE  IN  FOUR  SECTIONS 

An  innovation  in  collapsible  pneumatic- 
tire  building  forms  is  one  made  in  four 
sections  that  are  hinged  on  three  radi- 
ating arms.  One  of  the  latter  is  a  rack, 
arranged  so  that  it  can  be  moved  by  a 
pinion  in  the  center  of  the  <lcvice.  Kx- 
tended,  the  sections  fit  together  to  make 
a  form  over  which  rubber  and  fabric  can 
be  placed  in  layers.  When  the  section 
attached  to  the  rack  is  withdrawn  from 
the  circular  shape,  by  manipulating  the 
rack-and-pinion     gear    with    a  socket 


ColUptible  Tirc-Buildins  Form:  On  the  Right  the 
Device  It  Ready  for  Uae.  While  on  the 
Left  lu  Sections  are  Folded 


wrench,  all  the  sections  can  be  folded 
over,  and  the  tire  removed  from  the  form 
without  stretching  or  disarranging  it. 


PILOT'S  GUN  SWINGS  FREELY 
YET  CANNOT  HIT  PROPELLER 

In  the  military  airplane  the  pilot's  ma- 
chine gun  is  conventionally  fixed  to  the 
fuselage  so  that  he  aims  his  weapon 
by  "aiming"  his  entire  ship.    This  is  | 
not  the  case,  however,  with  a  gun  of  I 


Airplane  Machine  Gun  Which  can  be  Aimed  in 
Any  Direction,  but  Which  cannot  be  Discharged 
When  a  Propeller  Blade  Is  in  the  Line  of  Fire 


recent  patent,  which  m:iy  bo  turned  freely 
on  a  universal  bearing.  Interest  centers 
on  the  mechanism  which  prevents  the  gun 
from  being  discharged  when  a  propeller 
blade  is  in  the  line  of  fire.  Just  below 
the  gun  barrel  is  a  spherical  segment, 
resembling  a  miniature  propeller,  and 
geared  to  revolve  at  the  speed  of.  and 
parallel  to.  the  airplane's  propeller.  Hang- 
ing in  front  of  this  segment  is  a  small 
lever  which  actuates  a  locking  rod  run- 
ning back  to  the  trigger  mechanism.  In 
whatever  direction  the  gun  is  aimed,  the 
small  lever  will  lock  the  trigger  mechan- 
ism when  in  contact  with  the  revolving 
segment.  The  gun  will  thus  refuse  to 
operate  when  a  propeller  blade  is  in  the 
line  of  fire. 


CORRUGATED  WASHER  ON  BOLT 
STRENGTHENS  WOOD  JOINT 

A  simple  corrugated  washer  strung  on 
the  bolt  that  holds  two  timbers  together 
has  been  found  by  a  Swedish  inventor  to 
increase  the  shearing  strength  of  the  joint 
as  much  as  10(1  per  cent.  The  washers, 
of  all  sizes,  are  ! i<i  in.  thick,  their  corruga- 
tions %•_>  in.  high.  They  are  strimg  on  the 
bolls  between  the  timbers  to  be  clamped 
together,  and  the  nut  drawn  up  with  a 
powerful  wrench  2V2  or  3  ft.  long,  to  sink 
the  teeth  into  the  wood.  Some  48  hours 
later,  and  a^ain  in  about  72  hours,  the 
tightening  i)rocess  is  repeated. 
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CHILDREN'S  PICTURE- STORY  DEPARTMENT 
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Toys  Follow  Develop- 
ments in  Larger  and 
MoreImport«nt  Fields; 
One  of  the  Latest  De- 
vices for  Amusing  the 
American  Boy  Is  the 
Airplane  Kite.  It  is 
Made  of  Light  Wood 
and  Silk.and  Has  Three 
Propellers  Which  Re- 
volve When  the  Kite 
is  Flown 


Vegetation  Develops  Amazingly  under  the  Tropical 
Sun  of  British  India.  In  This  Picture  a  Small  Boy  is 
Shown  Seated  on  an  Enormous  Lily  Pad  near  His 
Home  in  Madras.  With  Its  Upturned  Edges,  the 
Great  Leaf  Becomes  a  Living  Boat,  Anchored  by  Its 
Stem,  Which  will  Easily  Float  a  Child.  One  of  the 
Flowers  can  be  Seen  at  the  Left 


Buckets  Are  Not  Common  in 
the  Hawaiian  Islands,  and 
Bamboo  Logs  are  Used  in 
Their  Place.  This  Little  Girl 
is  Cariying  Water  in  Oiie  of 
tfae  Primitive  Containers 
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OF   MODERN  ACTIVITIES  AND  INTERESTS 


Two  Broken  Arms  Failed  to 
Prevent  This  Smiling  Youth 
from  Makinic  Noise  on  the 
Fourth  of  July.  He  Used  a 
Heavy  Tailor's  Iron,  Lifting 
It  with  His  Foot,  to  Smash 
Toy  Torpedoes 


Joined  Together  since  Birth,  the  ll-Year-Old  Filipino 
Boys  on  the  Velocipede  are  to  be  Separated  Soon  by 
an  Operation.  The  Twins  were  Exhibited  in  an  Amuse- 
ment Park  in  This  Country  for  a  Time,  and  Later 
They  Became  Students  in  an  Eastern  School 
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HOTEL  PROVIDES  ENVELOPES 

FOR  GUESTS'  VALUABLES 

Homelike  conveniences  and  studious 
attention  by  the  management  to  the  com- 


Placing  Money.  Jewelry,  and  Article!  of  Clothing  in 
an  Envelope  Provided  by  an  Ohio  Hotel  for 
Safeguarding  the  Valuables  of  Guests 

fort  of  patrons  have  built  an  enviable 
reputation  for  an  Ohio  hotel,  in  which 
unusual  methods  are  employed  to  accom- 
plish this  result.   One  of  these  is  a  means 

for  safeguarding 


THE  NTH  HOTEL 


the  valuables  of 
guests  who  habit- 
ually place  their 
money  and  jewel- 
ry under  their 
pillows  at  night. 
L  a  rg  e  manila 
envelopes  are 
I)laccd  in  each 
room  for  this  pur- 
pose. Printed  on 
the  envelopes  is 
the  information 
that  the  safest 
place  for  valua- 
bles is  in  the  hotel  safe,  but  that  the  paper 
containers  can  be  used  for  hiding  them  un- 


der  pillows,  if  desired,  at  the  owner's  risk. 
It  is  suggested  that  some  articles  of  cloth- 
ing be  placed  in  the  envelopes  with 
valuables,  so  that  the  latter  will  not  be 
left  behind  when  a  guest  leaves  a  room. 
Blanks  for  filing  complaints  and  for  re- 
porting articles  found  are  available  in 
each  room,  as  is  also  a  mending  outfit, 
consisting  of  thread,  needles,  pins,  but- 
tons, and  patches. 


COAL  MINERS'  SAFETY  LAMP 

USES  BENZINE  AS  FUEL 

Benzine,  volatile  product  of  coal-oil 
distillation,  scarcely  recommend.-,  itself  as 
fuel  for  a  safety  lamp.  Yet  in  Europe,  in- 
spired by  the  post-war  shortage  of  petro- 
leum, a  coal-mine  official  has  succeeded 
in  designing  a  lamp  which  burns  it  with- 
out danger,  and  gives  all  the  required 
signals  of  outside  menace.  Above  the 
flame  is  a  short  conical  coil  of  wire,  be- 
tween whose  slightly  open  wmdings  the 
air  rushes  in  and  insures  complete  com- 
bustion of  the  benzine  vapor.  The  in- 
candescent portion  of  the  flame  appears 
above  this  wire  chimney,  and  when  one- 
half  inch  high  yields  about  two  candle- 
power. 


MINE  "TIMBERS"  OF  CONCRETE 
ARE  CUSHIONED  WITH  SAND 

Mine  timbers  have  been  successfully 
replaced  with  concrete  pillars  by  a  Bel- 
gian engineer,  by  making  them  hollow 
and  filling  them  with  sand.  Tenons  ex- 
tending down  from  the  concrete  roof 
enter  the  pillars  and  rest  on  the  sand 
cushion  within.  This  allows  a  certain 
amount  of  settling,  and  the  spiral  form 
of  the  reinforcing  in  the  pillars  provides 
for  a  slight  additional  compression.  If 
much  downward  movement  is  expected, 
the  roof  tenons  arc  made  long,  and  a  hole 
near  the  bottom  of  the  pillar  allows  the 
sand  to  be  pressed  out  as  the  roof  settles. 


BONE  PENHOLDERS  CARVED 
WITH  IMPROVISED  TOOLS 

With  a  crude  set  of  instruments  con- 
sisting of  a  pockctknife,  a  file,  a  chisel 
made  of  a  large  needle, 
and  a  toothed  piece  of 
clock  spring  that  serves 
as  a  saw,  a  prisoner  in 
one  of  the  penitentiaries 
carves   elaborate  white- 


bone  penholders  and  disposes  of  them  by 
mail.  Like  many  of  the  trinkets  made  by 
inmates  of  our  prisons  during  odd  mo- 
ments, they  represent  hours  of  difficult, 
tedious  work. 


I^UBtfd^B^^V  iV^W^^^^^^  "^^^^^^^^^  * 

To  Raise  Funds  for  Counsel,  a  Prisoner  Spends  Many  Hours  Carving 
Trinkets.    Within  Each  of  the  Open  Spaces  in  the  Penholder,  as 
Indicated.  There  Is  a  Tiny  Ball  That  Rolls  between  Grooves 
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Road  Materials  Unloaded  at  Low  Cost 


By  JOHN  ANSON  FORD 


THE  great  amount  of  road  improve- 
ment now  being  undertaken  in  vari- 
ous parts  of  the  country  gives  particular 
interest  to  a  simple  roadside  outfit  in- 
stalled by  a  county  engineer,  which  en- 
ables his  workmen  to  unload  crushed 
stone  onto  trucks  or  wagons  at  a  cost  of 
$1^5  for  50  tons.  This  is  figured  at  re- 
cent costs  for  labor  and  material.  As 
compared  with  the  cost  of  handling  this 
amount  of  material  by  hand-shoveling,  or 
other  methods  usually  employed  in  con- 
nection with  road  improvement,  the 
method  represents  a  great  saving.  More 
important,  perhaps,  than  the  saving  in 
money,  is  the  smaller  number  of  work- 
men required,  as  scarcity  of  labor  is  now 
a  troublesome  obstacle  to  road  work. 


The  equipment  includes  a  storage  bin 
of  one-carload  capacity,  set  high  enough 
to  permit  a  wagon  or  truck  to  be  backed 
beneath  it.  Extending  above  the  top  of 
the  bin  from  a  pit  dug  beneath  the  switch 
track  which  runs  alongside  the  bin,  is  a 
30-ft.  endless  conveyor  of  a  type  com- 
monly used  in  handling  crushed  stone. 
This  conveyor  is  driven  at  small  cost  by 
a  9-hp.  oil  engine.  The  crushed  stone  is 
dropped,  from  the  trap  in  the  floor  of  the 
gondola  or  similar  railroad  car,  into  the 
pit,  whence  it  is  conveyed  by  the  elevator 
to  the  bin,  and  then  delivered  by  gravity 
to  wagons  as  fast  as  they  are  drawn  into 
position.  An  operator  can  unload  a  50- 
ton  car  of  stone  in  less  than  two  hours  at 
an  expense  of  not  over  $1.25,  counting  his 
time  and  the  amount  of  fuel  oil  used. 

At  a  recent  test,  a  50-ton  car  was  un- 
loaded into  wagons  by  hand-shoveling, 
and  the  cost  was  $10.20.   Thus  the  sav- 
ing was  about  $9  per  car,  and  besides, 
each  team  was  itlle  about  15  minutes 
during  the  time  it  took  to  complete  the 
work.    The  job  for  which  the  plant 
was  built  required  only  200  carloads, 
but  as  the  equipment  cost  only  $l.r)0(), 
the    amount    saved    more  than 
paid   for  the  expense  of  the 
outfit    in    this    job  alone. 
W  hen  other  work  is  to  be 


The  Co«t  of  Unloading  Materials  from   Railway  Cars  for  a  Job  cxf  Road  Building  was  SutficicntlT  Reduced 
by  This  Equipment  to  More  Than  Pay  the  Cost  of  the  Whole  Apparatus.    The  Latter  fcoiUO, 
Moreover,  be  Readily  Moved  to  Another  Location  and  Uacd  Acaia 
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done,  it  can  be  moved,  if  need  be,  at  rela- 
tively $inal]  expense. 

The  bin  is  held  together  by  rods  and 
bolts.  No  rails  are  used  in  the  construc- 
tion,, which  makes  it  easy  to  move  the  bin 
frcm  one  job  to  another.  The  estimated 
cost  of  moving  it  is  $150. 


A  Corn-Shock  Binder 

A  device  for  tying  fodder  shocks,  both 
green  and  dry,  is  made  from  a  square  oak 


A  Quick-Action  Device  tor  Binding  Corn  Shocks, 
Both  Gr«ca  tad  Oiy.  will  8av«  Considerable 
TiflM  for  tiM  Bwtjr  Paroior 

Stick,  about  3  ft.  long  and  2  in.  square. 

Beginning  10  in.  from  one  end,  turn  this 
down  to  a  diameter  of  IV2  >»•  at  the 
square  shoulder,  and  gradually  bring  it 
to  a  point  at  the  end. 

The  (li-k  should  he  8  in.  in  diameter, 
and  turned  down  to  a  saucer  shape,  with 
a  hole,  1^  in.  in  diameter,  in  the  center. 
About  V2  in.  from  the  shoulder,  bore  a 
%-in.  hole,  and  through  this  run  a  ^-j-in. 
rope,  long  enough  to  go  around  as  large 
a  shock  as  will  be  macle.  The  rojie  should 
be  knotted  at  each  end,  and  one  knot 
pulled  up  tight  against  the  stick  and  held 
there  by  running  a  pin  between  the 
strands. 

The  crank  is  made  from  two  pieces 
of  hard  wood,  each  1  by  2  by  18  in.  Put 
these  in  a  vise  and  bore  a  hole 
about  2  in.  from  one  end,  for  the  handle. 


In  the  other  end  make  a  2-in.  square 
hole,  and  run  through  it  the  end  of  the 
long  piece,  riveting  it  securely. 

After  a  shock  is  set  up,  run  the  sharp 
end  into  it;  put  the  rope  aroand  the 
shock  ;  pull  the  loose  end  between  the  disk 
and  the  fast  end  of  the  rope,  and  turn  the 
crank.  The  disk  will  slide  down  &s  the 
rope  winds  up;  when  the  right  tension  b 
received,  shove  the  handle  into  the  shock 
and  put  on  the  band. — i'\  II.  Sweet, 
Waynesboro,  Va. 


Distributing  Surveyors'  Stakes  Evenly 

When  distributing  stirveyors'  stakes 
for  work  where  only  moderate  accuracy 
is  needed,  it  is  common  practice  to  drive 
along  the  line  selected,  and  to  droj^  the 
stakes  at  the  proper  intervals,  or  as 
nearly  so  as  possible.  It  is  diflScult,  how- 
ever, to  judge  distances  accurately  from 
a  moving  wagon,  and  it  is  not  unusual 
to  drop  too  few  or  too  many,  so  that 
they  must  be  carried  to  their  proper  lo- 
cations afterward.  To  meet  this  diffi- 
culty, procure  a  piece  of  cord  of  the 
same  length  as  the  desired  interval,  tie 
a  folded  newspaper,  or  some  other  white 
object,  to  one  end,  and  attach  the  other 
to  the  rear  of  the  wagon  or  truck. 
Throw  out  a  stake,  start  ahead,  and  when 
the  newspaper  passes  the  stake  that  has 
just  been  dropped,  throw  out  another 
one,  repeating  until  all  the  stakes  are 
distributed.  This  method  has  proved  a 
timesaver  in  practical  surveying,  and  a 
test  has  shown  that  stakes  can  be  dis- 
tributed over  a  distance  of  a  mile  in  five 
minutes. 


Caipenter'a  Screwleat  Marking  Gauge 

The  sketch  shows  a  carpenter^s  gauge 

which  can  be  set  without  using  a  sctscrcw. 
This  feature  is  made  possible  by  the  shape 

of  the  guide  and 
the  hole  in  the 
head,  which  are 
both  slightly  oval 
in  s  h  a  p  e.  and 
both  of  the  same 
curvature,  so  that 
the  head  can 
travel  up  -xvA 
down  the  guide. 
When  the  right 
position  is 
reached,  the  guide  is  set  by  giving  it  a 
slight  turn,  while  the  head  is  held  station, 
ary,  A  turn  in  the  opposite  direction 
Inn-^cns  it  again.  —  Roy  H.  Poston,  St. 
i  rancois,  Mo. 
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The  Three  Photographs  Show 
Different  Arrangements  of  the 
Convertible  Table,  Whose  Top 
can  be  Lowered  or  Raised  When- 
ever Required  for  the  Work  in 
Hand.  It  is  Easily  Made,  and 
Has  a  R  e  a  1 1  y  At  t  r  a  c  t  i  vc 
Appearance 


Convertible  Table  Has  Three  Different  Uses 


Finding  my  room  space  scarce,  and 
neetling  for  ray  purposes  several  kinds  of 
tables,  I  built  a  table  which  is  readily 
convertible  for  three  different  uses.  As 
shown  in  the  central  photograph,  it  is 
quite  like  any  ordinary  library  table.  Its 
top  is  26  in.  by  30  in.  in  size,  and  is  fitted 
with  an  imitation-leather  cover  and  with 
brass  corners.  The  legs  are  hollow,  3 
in.  square  outside,  and  P/^  in.  square  in- 
side. To  the  sides  of  the  table  a  solid 
bottom  is  added,  and  this  provides  a  cab- 
inet for  keeping  writing  or  drawing  ma- 
terial-s. 

To  the  right  is  shown  the  form  which 
the  table  takes  when  it  is  to  be  used  for 
drawing,  or  for  any  other  work  requir- 
ing a  table  of  ordinary  height  with  slant- 
ing top.  For  this  purpose  the  inside  mech- 
anism is  called  into  use.  This  consists 
of  four  inside  legs,  slightly  less  than  IVj 
in.  square  and  22  in.  long;  two  hinges  at 


the  lower,  or  near,  side  of  the  table  top. 
and  two  iron  bars  acting  as  adjustable 
braces  at  the  upper,  or  rear,  side.  Each 
pair  of  legs  is  joined  together  by  an  iron 
crossbar.  The  inside  legs  are  all  drilled 
with  holes  to  take  steel  pins,  which,  rest- 
ing on  the  top  of  the  outer  legs,  hold  the 
table  at  any  height  desired. 

To  the  left  is  a  photograph  of  the 
table  as  raised  to  a  height  of  about  4S 
in.,  this  being  a  convenient  height  if  the 
user  wishes  to  stand  when  working.  It 
will  be  seen  that  each  leg  has  a  number 
of  holes  for  a  steel  pin,  which  can  be 
placed  through  any  hole,  in  order  to  give 
the  desired  elevation.  When  thus  used, 
the  two  braces  cannot,  of  course,  be  em- 
ployed, but  if  it  is  desired  to  hold  the 
table  top  at  an  angle,  this  can  be  done 
by  thrusting  a  piece  of  broomstick  under 
the  table  top,  between  it  and  the  cross- 
bars.— H.  B.  GraefT,  Los  Angeles,  Calif. 


Movable  Partition  on  Truck 

A  delivery  boy  who  used  a  light  motor 
truck  on  his  trips,  occasionally  had  trou- 
ble with  boxes  and  crates  containing  frag- 
ile articles,  such  as  eggs,  ice,  etc.  With 
a  full  load  he  had  no  difficulty,  as  the 

-  boxes  had  no  room  to  shake  loose,  but  as 
the  load  became  smaller,  they  were  jolted 
back  and  forth  about  the  floor  of  the 
truck.  He  prevented  this  by  reducing  the 
space  occupied  by  the  freight,  so  that  it 
would  always  be  packed  tightly,  the  de- 
vice used  being  a  sort  of  auxiliary  tail- 
board, which  could  be  moved  forward  to- 

•  ward  the  front  of  the  truck  as  the  load 
climinished  in  size,  whrle  the  floor  at  the 


rear  was  left  empty.  Rows  of  holes,  three 
to  a  row,  were  bored  in  the  floor  across 
the  truck  at  intervals  of  one  foot,  and 
metal  plugs  which  projected  from  the 
lower  e<Igc  of  the  tailboard  fitted  into  the 
holes,  so  that  the  board  was  held  in  a 
vertical  position  wherever  needed.  For 
the  plugs,  short  rods  were  used,  flattened 
at  one  end  to  form  flanges,  so  that  they 
could  be  fastened  by  screws  to  the  tail- 
board.— Jack  Solon,  Natchez,  Miss. 


CDirt  and  grease  are  quickly  removed 
from  a  carborundum  wheel  by  holding 
a  coarse  piece  of  sandpaper  against  it. 
and  turning  the  wheel  at  a  fairly  high 
speed. 
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Bicycle  Racks  for  the  Shop 

s 

Many  shop  employes  ride  to  work  on 
Ihcir  bicycles  every  nice  day.  It  is  good 
jiolicy  on  the  part  of  the  employers  to 
furnish  a  place  in  which  the  bicycles  may 
be  protected  from  weather  and  theft.  Two 
methods  are  shown  in  the  illustrations. 

The  t)hotograph  .sho\\>.  bicycle  racks 
made  of  i)ipe  inserted  along  the  wall  of 


Bicycle  Racks  Made  of  Pipe.  Inserted  into  the  Wall 
of  an  Unused  Basement.  Provide  Places 
for  Employes'  Machines 


an  unused  basement.  This  type  of  rack 
could  be  used  any  place  where  the  wall 
space  is  available.  Each  unit  is  made  of 
%-in.  pipe,  is  30  in.  high,  and  is  placed 
4\'^>  in.  from  the  wall. 

For  places  where  room  is  at  a  premium, 
the  type  of  rack  shown  in  the  drawing 
can  be  used,  provitlcd  there  is  enough 
overhead  space.    If  there  is  a  driveway 


LOa  CIUM 


In  Crowded  Places,  a  Rack  Which  can  be  Pulled  Up 
to  the  Ceiling  Takes  the  Place  of  the 
Ordinary  Bicycle  Stand 

or  high-wallcd  room  which  can  be  used, 
it  will  prove  a  great  convenience  and  will 
not  be  in  the  way,  except  during  the  time 
when  the  workmen  are  arriving  or  leav- 
ing.   At  other  times  the  frame,  with  the 


bicycles  slung  from  it,  is  pulled  up  out  of 
the  way,  clearing  the  space  for  other  uses. 

If  any  workman  desires  to  leave  be- 
tween regular  hours,  he  must  either  climb 
up  a  ladder  to  release  his  machine,  or  else 
choose  a  time  when  the  frame  can  be  low- 
ered without  stopping  work. 

The  frame,  of  2  by  4-in.  lumber,  is  slung 
from  pulleys  on  the  ceiling.  Short  pieces 
of  boards  provided  with  hooks  hold  the 
bicycles,  with  chains  to  lock  the  ma- 
chines securely  in  place.  The  hooks  and 
U-bolts  which  hold  the  chains  arc  made 
from  %-in.  iron  rod,  bent  into  shape  and 
threaded.  The  hooks  are  then  padded  by 
wrapping  them  with  electricians'  tape,  so 
as  not  to  injure  the  bicycle  enamel.  Ivach 
workman  is  assigned  a  place  on  the  rack 
for  his  machine,  and  provides  his  own 
padlock  with  which  he  secures  his  wheel. 


Hardening  Pieces  with  Sharp  Comers 

In  hardening  pieces  with  sharp  corners, 
cracks  are  likely  to  result  at  these  points. 
A  very  satisfactory  method  of  overcoming 
this  is  to  place  wires  in  the  corners,  as 
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When  the  Piece  to  be  Hardened  Has  Sharp  Corners. 
Cracking  may  be  Avoided  by  the  Use  of  Wire 

shown.  The  wires  then  get  hot  at  the 
same  time  as  the  piece,  and  in  quenching 
they  keep  the  corner  hot  a  little  longer, 
thereby  keeping  it  soft  for  a  short  time 
while  the  sides  are  cooling,  and  allowing 
it  to  accommodate  itself  to  the  surface 
strains  set  up.  These  corners,  however, 
>eem  to  become  as  hard  as  the  rest  of  the 
piece,  so  no  hesitancy  need  be  felt  on 
that  score. 

In  the  piece  shown  in  Fig.  1,  two  wire 
rings  are  simply  placed  in  the  corners. 
In  Fig.  2,  a  wire  form  must  be  placed  in- 
side. This  may  be  accomplished  by  bend- 
ing the  ends  of  the  wires  that  go  in  the 
corners  toward  the  center  and  twisting 
them  together  on  both  the  bottom  and 
top.  as  shown  in  Fig.  3. — S.  B.  Royal, 
Philadelphia,  Pa. 


CTo  cement  leather  and  brass,  place  a 
piece  of  mending  tissue  between  them, 
and  apply  a  hot  flatiron  to  the  leather. 
The  tissue  melts,  and  the  two  are  firmly 
cemented. 


Ly  Google 
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Piano  Kqrs  Repaired  with  Cdhiloid 

When  the  hrory  tops  of  piano  keys  are 

missing,  a  good  substitute  can  be  made 
at  little  expense.  Procure  a  small  piece 
of  transparent  cellnloid,  of  the  kind  nsed 

for  automobile  curtains,  and  c\it  it  to 
shape.  Then  mix  a  small  amount  of  glue 
with  white  zinc,  so  that  it  acquires  the 
color  and  consistency  of  thick  cream.  Cut 
a  piece  of  white  paper  a  little  lartjer  than 
the  celluloid,  and  glue  the  two  together; 
then  f^ne  the  paper,  with  the  celluloid 
above  it,  to  the  piano  key,  and  place  a 
small  weight  upon  it,  to  hold  it  until  it 
is  dty.  The  loose  edges  of  the  paper  can 
then  he  trimmed  off.  and  the  celluloid 
over  the  white  glue  and  paper  will  have 
about  the  same  gloss  and  color  as  ivory. 
— Jack  Solon,  Vicksburg,  Miss. 

A  Fountain-Pea  Solderiac  Copper 

For  soldering  small  work,  it  will  be 

found  convenient  to  use  a  soldcrini;  cop- 
per with  two  holes  drilled  in  it  as  illus- 
trated, so  that  the  solder,  in  wire  form, 
can  be  held  against  tbc  opening  of  the 
larger  hole  at  the  side  of  the  copper, 
there  melting  and  flowing  through  the 


perforation 
to  the  point.  To 
make  this  kind  of 
a  soldering  cop- 
per, first  file  otif 
the  point  to  pro- 
duce a  flat  just 
large  enough  for  a 
No.  55  or  60  drill, 
and  drill  a  hole 


from  the  poijit  through  the  tapered  part 
of  the  copper.  From  a  spot  on  one  of 
the  parallel  faces  of  the  copper,  drill  a 
larger  hole  (about  No.  30  or  ^-in.)  to 
meet  the  smaller  one  near  its  inner  end. 
If  the  smaller  drill  is  not  long  enough  to 
reach  the  point  indicated,  there  is  no 
objection  to  slanting  the  larger  hole  sufli« 
cienily  to  intersect  the  smaller  one. 

This  type  of  soldering  copper  has  been 
foinul  particularly  useful  for  filling  holes 
with  solder,  as  it  delivers  the  solder  di- 
rectly in  the  hole,  whereas  with  the  ordi- 
nary copper  it  is  necessary  to  build  up 
from  the  side,  and  the  job  may  not  be 
successful  on  account  of  the  solder  being 
too  thin  and  opening  up.  The  reason 
why  the  center  nole  must  be  so  small  i< 
that  the  solder  will  not  then  run  out  of 
it  until  the  copper  is  touched  to  the  work. 
Tts  .action  is  very  aioiilar  to  that  of  a 
fountain  pen. 
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Gauging  Diameter  of  Cylinders 


The  illustration  shows  a  recent  method 
of  testing  the  diameter  of  a  cylinder  af- 
ter grinding.    The  practice  of  using  a 


A  Dial  Gauge,  Equipped  with  a  Light  Sprin|(  Plunger, 
M«Mur««  toe  lKt«rior  of  •  Cykader  wttbout 
Dancer  of  Oettiac  Janwad 

solid  plug  gauge  has  been  found  unsat- 
isfactory in  some  cases,  as  that  type  of 
gauge  is  likely  to  get  jammed  in  the  cyl- 
inder, and  attempts  to  remove  it  some> 

times  hiivc  the  effect  of  throwinc^  the 
cylinder  out  of  line,  so  that  it  is  neces- 
sary to  reset  it  and  grind  it  again.  The 
dial  gauge  here  shown  has  a  small 
plunger  at  the  top,  and  the  distance  to 
which  it  is  depressed  depends  on  the  di- 
ameter of  the  cylinder,  which  is  thus  as- 
certained by  reading  the  dial.  The 
plunger  and  the  legs  of  the  stand  arc 
of  hardened  steel,  so  that  very  accurate 
readings  can  he  obtained.  The  gatige  is 
thrust  along  the  interior  of  the  cylinder 
and  drawn  out  again  by  means  of  a  wire 
hook,  which  catches  in  a  small  hole  in 
front  of  the  dial.  Before  using  it  to  meas- 
ure cylinders  of  any  given  model,  the 
gauge  must  be  tested  on  a  ring  gauge, 
grotind  with  great  accuracy  to  the  inside 
diameter  desired  for  the  cylinder.  A 
reading  of  the  dial  will  theif  show  the 
position  which  the  pointer  mu^^t  indicate 
when  the  cylinder  has  the  required  diam- 
eter.— J.  J.  Mclntyre,  Bridgeport,  Conn. 


To  Keep  Paintbrushes  Soft 

On  many  painting  jobs  it  is  necessary 

to  leave  the  work  for  a  while,  rcturninrr 
to  it  again  to  use  the  same  color  and 
brush  as  before.  In  such  cases  it  is  waste 
of  time  to  clean  the  brush.  Take  it  out 
of  the  pot.  lay  it  on  a  piece  of  waxed 
paper,  wrap  it  up,  and  wind  the  end  of  the 
paper  securely  around  the  brush  handle, 
twisting  it  tightly  at  both  ends.  This  will 
prevent  the  air  from  reaching  the  brush 
part,  which  will  be  perfectly  supple  when 
needed,  no  matter  how  long  a  period  has 
passed  since  it  was  wrapped  up. 


Simple  Electric  Furnaces 


Resistance  Wire 


Br  THOMAS  W.  BENSON 


WHERE  temperatures  up  to  1,100'  C. 
are  icquircd  in  the  Ubofatory,  for 
ignition  or  other  purposes,  nothing  is 


The  Smaller  Furnace  can  be  Built  in  a  Tin  Can. 
with  Pip*  Covariag  m  a  Bast  IsMiUter 

superior  to  a  furnace  of  the  resist ance- 
Avire  type.  They  are  not  only  preferable 
on  account  of  their  cleanliness  and  ease 
of  operation,  but  cheaper  to  operate  than 
a  gas  furnace  of  the  same  rating. 

The  two  furnaces  described  cover  the 
usual  range  of  requirements  for  the  ex- 
perimenter  and  chemist,  and  are  cheap 
to  construct.  The  maximum  temperature 
of  1,100°  C.  (2,012°  F.)  will  be  reached 
when  the  furnace  is  connected  directly 
to  a  110-volt  current  and  its  opening 
covered.  Lower  temperatures  may  be 
maintained  by  the  use  of  a  lamp  bank. 

In  Fig.  1  is  given  the  various  details 
of  the  construction  employed.  The  foun- 
dation for  the  furnace  consists  of  a 
porous  cup.  such  as  used  in  two-fluid 
l»attcrits.  This  cup  measures  2  in.  in 
diameter  and  is  5  in.  deep.  The  healing 
element  is  wound  directly  onto  this  cup, 
and  consists  of  32  it.  of  No.  20  gange 
nichrome  wire. 

In  winding  the  cup,  one  end  of  the 
resistance  wire  is  held  in  place  with  a 
few  turns  of  iron  wire.  The  winding 
should  be  made  evenly,  but  at  the  open 
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end  of  the  cup  the  turns  should  be  closer 
together,  due  to  the  greater  radiation  of 

the  heat.    Sufficient  wire  should  be  left 
free  at  each  end  to  make  connection  to 
the  binding  posts. 
The  winding  must  then  be  coated  with 

a  refractory  material,  to  insulate  it  and 

trotect  it  from  air  and  acid  fumes.  The 
est  mixture  to  use  for  this  purpose  con- 
sists of  one  part  of  kaolin  to  three  parts 
of  ground  quartz.  The  kaolin  and  eround 
quarts  are  mixed  up  with  water  into  a 
paste,  and  plastered  evenly  over  the 
winding,  taking  care  to  fill  all  spaces  be- 
tween the  wires.  The  coating  can  then 
be  baked  by  passing  a  current  through 
the  winding,  sufficient  to  heat  it  to  a 
medium  temperature.  When  ^ry,  repair 
any  cracks  in  the  coating  with  paste,  and 
paint  the  whole  with  dilute  water  glass. 

The  furnace  chamber  is  now  to  be 
mounted  in  a  heat-retaining  chamber. 
Tl.e  container  may  be  of  tin  or  asbestos 
hoard,  as  preferred,  the  packing  being 
asbestos.  A  good  method  of  construct- 
ing this  heat-retaining  chamber  is  to 
obtain  a  short  length  of  2-in.  pipe  COrer- 
ing,  and  fit  a  tin  can  around  it. 
The  top  of  the  furnace  shoidd  be  made 


3li'x  3j  DOOR 


CROSS-SCCTIONAL  VIEW 

ria.3 

Tha  Larcer  Funace  wilt  Require  ■  LitUa  Mora  Work 
inBuildlnt  but  will  Accommodaf  Deamihat 
Larger  Objecta 

from  asbestos  board.  in.  thick.  This 
is  drilled,  for  the  binding  posts  and  the 
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screws  holding  the.  clips,  as  shown  in  the 
iUastration.  A  bole  is  also  cut  the  same 
diameter  as  the  interior  of  the  furnace 

chamber. 

Connections  for  the  furnace  are  given 
in  Fig.  3.    A  lamp  bank  is  used,  with 

sufficient  lamps  to  pass  three  amperes. 
Six  16-cp.  carbon  lamps  will  be  right  for 
the  purpose.  The  tamps  and  a  switch  are 
mounted  on  a  board  fastened  to  the  wall 
for  convenience,  flexible  leads  running  to 
the  terminals  on  the  furnace. 

The  furnace  is  used  in  the  upright  posi- 
tion when  melting  metals  or  alloys,  but 
for  heating  solids  it  may,  when  desired, 
be  laid  on  Its  side,  a  strip  of  thin  asbestos 
board  hcin^  slipped  in  to  form  a  flat 
bottom.  By  means  of  the  clips  on  the 
top  of  the  furnace,  a  piece  of  mica  may 
l>e  held  in  place  to  form  a  door,  and  thus 
Iceep  the  temperature  constant  while 
allowing  the  reactions  in  the  furnace  to 
be  observed. 

The  larger  muffle  furnace  is  shown  in 
Fig.  2.  The  method  of  construction  is 
the  same,  the  difference  lying  in  the 
bigher  current  consumption  necessary  to 
heat  the  muffle.  The  winding  consists  of 
65  ft.  of  No.  17  gauge  nichrome,  on  a 
muffle  3  in.  wide,  2?/\  in.  high,  and  5^.i 
in.  long.  The  muffle  can  be  purchased  for 
about  $1  at  a  chemical-supply  house. 

The  container  for  this  furnace  is 
square,  being  made  of  heavy  tin  or  sheet 
iron.  The  front,  however,  is  of  asbestos 
board,  in  which  is  cut  a  hole  the  same 
size  as  the  muffle  opening.  The  door  is 
made  from  asbestos  board,  and  swung 
on  two  small  hinges.  The  binding  posts 
are  mounted  on  the  back,  and  are  thus 
out  of  the  way.  The  heating  element  is 
prepared  like  that  for  the  smaller  fur- 
nace. 

The  lamp  bank  used  with  the  larger  fur- 
nace shoubl  pass  five  amperes,  either  ten 
16-cp.  or  five  32- 
cp.  carbon  lamps 
being  used,  as  de- 
sired. For  closer 
regulation  of  the 
furnaces,  water 
rheostats  may  be 
employed  capable 
of  passing^  the 
<^«rrent  required 
by  the  furnace. 

The  tempera- 
tiiie  of  the  fur- 
naces can  be  de- 
term  i  n  e  d  by 
tnounting  a  chemical  thermometer  in 
them,  or  by  -  calibrating  the  furnace  in 


such  a  manner  that  the  temperature  is 
indicated  by  the  amount  of  current  flow- 
ing in  the  circuit. 

The  cost  of  building  any  of  these  fur- 
naces should  not  be  over  two  or  three 
dollars  for  the  cup,  or  muffle,  ground 
quartz,  kaolin,  wire,  and  asbestos  board. 
Most  of  the  other  material  can  usually 
be  obtained  around  the  shop  or  lal>ora- 
tory. 

A  Handy  Sketch  Pad 

A  convenient  form  of  sketching  board, 
suitable  for  field  work,  can  be  made  as 


A  Projecting  Handle  Makes  a  Small  Drawin£l 
Easy  to  Hold,  or  to  Carry  When  Not  in  uae 

indicated  in  the  illustration.  It  is  held 
steady  against  the  body  by  grasping  the 
projecting  handle,  through  which  a  hole 
is  bored  so  that  the  board  may  be  bung 
up  when  not  in  use.  If  made  of  wood 
soft  enough  to  admit  thumb  tacks,  a  day's 
supply  of  paper  can  be  fastened  to  the 
surface,  to  be  used  as  required. — C.  Nye, 
Bronx,  N.  Y. 


Ptinnel  Made  from  Oilcan 

A  garage  mechanic  frequently  found 

difficulty  in  filling  automobile  vacuum 
tanks,  owing  to  the  small  size  of  the 
opening  at  the  top.  The  work  required 
a  funnel,  but  be  bad  none  small  enough 
to  do  the  filling  neatly  and  without  spill- 
ing. He  therefore  made  one  out  of  an 
ordinary  oilcan.  He  removed  the  bottom, 
and  cut  about  1  in.  off  the  spout,  so  as  to 
make  it  sufficiently  wide  to  insure  a  rea- 
sonable speed  of  flow,  without  being  so 
wide  as  not  to  fit  the  openings  in  the  tanks. 
The  funnel  was  made  in  a  few  minutes, 
and  proved  far  more  durable  than  many 
of  the  larger  ones  tued  in  the  shop. 
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Signs  Painted  with  Plant  Sprayer 


Keeping  Small  Tools  Rustless 


The  drawing  shows  the  method  used 
by  a  merchant  to  make  sales  signs  cheap- 
ly and  efficiently.  After  determining  the 
size  and  wording  of  the  )?igns,  he  cut 


A  Sprayer,  of  the  Type  Used  to  Rid  Plants  of 
Insects,  is  Put  to  Good  Use  in  Making  Store  Signs 

Stencils  for  the  various  letters  from  or- 
dinary wrapping  paper,  or  old  newspapers. 
These  stencils  are  placed  against  the  sur- 
face which  is  to  receive  the  sign,  and  held 
by  thumb  tacks. 

A  sprayer,  of  the  type  used  to  apply 
insecticides  in  licjuid  form  to  plants,  is 
filled  with  ordinary  show-card  color.  At 
various  times  the  merchant  has  tried  com- 
mon ink.  carefully  mi.xcd  water  color,  and 
a  solution  of  dye  in  water.  The  latter  is 
not  practical  unless  a  small  amount  of 
gum  arahic  is  used  in  the  solution.  The 
sprayer  is  used  to  distribute  the  color 
evenly  in  the  perforations  of  the  stencil. 
If  desire<l  to  make  a  deeper  color,  it  is 
only  necessary  to  spray  the  surface  a 
second  or  third  time,  first  allowing  the 
preceding  coat  to  dry. 

Hy  using  commercial  stencils,  which 
can  be  bought  cheaply,  an  accurate,  pleas- 
ing sign  can  be  tnafle  quickly,  cheaply, 
and  without  much  trouble. — J.  Horace 
Van  Nice,  Waukon.  la. 

Sawdust  Smothers  Oil  Fires 

A  bucket  of  water  will  only  scatter  a 
fire  from  burning  oil  or  waste,  making  it 
more  difTicult  to  control.  Instead  of 
using  water,  keep  in  the  garage,  or 
wherever  such  fires  are  likely  to  start,  a 
bucketful  of  clean  sawdust  with  which 
has  been  mixed  a  pound  or  two  of  com- 
mon soda.  The  sawdust  will  effectually 
smother  a  small  blaze,  and  if  the  fire  is 
very  hot.  the  soda  will  give  off  a  gas 
which  aids  in  '<mothering  the  flames. 
Care  must  be  taken  to  see  that  the  saw- 
dust is  not  oil-soaked. 


Anyone  who  has  a  collection  of  small 
tools,  such  as  taps,  drills,  etc.,  will  find 
it  a  good  plan  to  line  the  tool  drawers 
with  corrugated  paper,  so  that  each  tool 
will  keep  its  proper  place,  and  be  easily 
identified.  If  the  atmosphere  in  the 
neighborhood  of  the  drawer  contains 
considerable  moisture,  as  is  likely  in  dis- 
tricts along  the  coast,  it  is  advisable  to 
saturate  the  corrugated  paper  with  oil,  so 
that  it  may  creep  around  the  small  tools, 
and  preserve  them.  As  the  numbers 
stampetl  on  taps  arc  usually  too  small  to 
be  easily  rea<l,  it  is  good  policy  to  glue  a 
strip  of  white  paper  to  the  corrugated 
board  at  the  position  occuj)ie<l  by  each 
tap.  with  the  number,  size,  and  number 
of  threads  per  inch  clearly  marked. 


Fastening  a  Heavy  Anvil 


To  fasten  an 
anvil  securely, 
pass  a  rod  hori- 
zontally through 
the  block,  so  that 
each  end  of  it  will 
hold  a  V-shaped 
tici-rod,  which  is 
fastened  to  metal 
straps  passing 
along  the  base  of 
the  anvil  on  each 
side. 


Flowers  Preserved  by  Sand  Filling 

Must  flowers  can  be  preserved  by  fill- 
ing the  parts  with  clean  sand,  and  in  this 
way  they  can  be  made  to  retain  their 
natural  color  and  shape.  A  bloom  treated 
in  this  way  should  be  buried  in  a  box 
filled  with  sand,  and  left  for  about  ten 


Flowers  Filled  with  Sand,  and  Afterward  Dried  in  a 
Box,  will  Retain  Their  Color  Indefinitely 

da>  s.  After  this  period  it  will  be  com- 
pletely dry.  and  will  keep  indefinitely. — 
S.  Leonard  Bastin,  Bournemouth,  Eng. 
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Carbon  Bisulphide  for  De^rcqring 
Field  Rodents 

The  woodchuck,  one  of  the  most  de- 
structive rodents,  can  be  destroyed  by 
applying  carbon  bisulphide  to  the  bur- 
row. This  liquid,  which  can  be  pur- 
chased at  most  drug  stores,  evaporates 
quickly  and  forms  a  poisonous  gas.  To  get 
the  best  results,  close  all  bnt  one  or  two 
of  the  burrow  entrances, 
leaving  those  open 
which^  are  at  the  highest 
elevation,  and  apply  the 
liq^uid  through  these.  In 
this  wa^  the  gas.  which 
is  heavier  than  air,  and 
therefore  sinks  to  the 
lowest  level,  will  pene- 
trate to  every  part  of  the 
burrow.  Attach  a  loose 
wad  of  cotton  waste  or 
rags*  to  a  pliant  stick, 
and  saturate  it  with  half 
a  teacupful  of  the  liquid. 
Insert  the  stick  into  the 
opening,  and  run  it  as 
far  down  as  possible, 
after  which  the  entrance 
must  be  plugged  up.  The 
gas  generated  will  in 
most  cases  kill  the  pest, 
but  in  porous  soil  he  oc- 
casionally  escapes  by  re- 
treating to  one  of  the 
higher  passages,  where 
he  digs  into  fresh  earth. 
To  make  sure  of  destroy- 
ing him,  open  the  bur- 
row about  10  minutes 
after  the  liquid  is  ap- 
plied, and  explode  the 
gas  with  a  piece  of 
burning  refuse  at  the  end  of  a  stick. 
When  doing  this,  be  careful  to  stand  well 
to  one  side  of  the  hole,  so  as  to  avoid 
being  burned  by  the  flame  of  the  ex- 
ploding gas. — Alvah  H.  Pulver,  Sodus, 
New  York. 


Soldering-iron  Heater  Mounted 

on  Swinging  Support 

In  shops  where  gas  stoves  arc  used  for 
heating  soldering  irons,  melting  babbitt, 
or  for  any  other  purpose,  there  are  va- 
rious disadviiUagcs  in  keeping  a  stove 
on  a  bench,  it  is  likely  to  be  upset,  and 
fire-insurance  inspectors  would  in  many 
cases  insist  on  a  firei)roof  ba)se,  which 
would  mean  considerable  expen<;e  if 
many  stoves  are  used.  Another  objec- 
tion is  that  in  this 
position  the  stove 
would  be  in  the 
workman's  way.  It 
is,  however,  a  great 
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Forgeman's  Stationary  Scale 

.^A  set  of  graduations  stamped  along  the 
side  of  an  anvil  will  sometimes  prove 
as  great  a  help  to  a  blacksmith  as  ;\n 
extra  pair  of  hands.  As  a  rule,  he  needs 
one  hand  to  hold  his  work  and  the  other 
to  use  the  hammer,  so  that  handling  a 
scale  is  a  matter  of  considerable  difficulty. 
If  it  is  not  convenient  to  stamp  the 
graduations,  an  ordinary  metal  scale  can 
be  attached  to  the  anvil. 


A  PivoUd  Bracket,  Attached  to  a  Wall.  Supports  a  Soldering  Stove  witiu 
Ottt  Watting  Bench  Space.   The  Cheapness  with  Which  the  Equip* 
ment  can  bt  InataUed  Is  AaoUier  Valuable  Feature 

advantage  to  have  the  stove  within  easy 
reach,  instead  of  havinp;  to  make  a  spe- 
cial trip  whenever  heating  is  to  be  done, 
and  the  arrangement  shown  in  the  illus- 
tration has  been  tried  with  good  results. 

The  stove  rests  on  a  swinging  bracket, 
about  15  in.  above  the  bench,  and  can  be 
turned  either  to  the  right  or  to  the  left, 
so  that  one  workman  can  stand  on  each 
side  of  it,  and  every  stove  thus  will  do 
double  duty.  When  the  stoves  are  not 
needed,  they  can  be  swung  back  against 
the  wall,  so  that  they  will  not  be  in  the 
way,  and  no  bench  space  will  be  wasted. 
Where  electricians,  armature  winders,  or 
tinsmiths  are  employed,  work  can  be  done 
far  more  handily  by  this  method  than 
under  the  usual  conditions,  and  by  allot- 
ting separate  stoves  to  each  pair  of  work-. 
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men  it  i-^  possll)le  to  eliminate  much  of 
the  confusion  which  is  responsible  for 
s^otis  Waste  of  time.  The  selection  of 
*thc  materials  needed  for  installation  will 
^pend  to  some  extent  on  conditions  in 
each  shop,  but  the  arrangement  shown 
in  the  detail  on  the  right  of  the  illus- 
tration will  be  a  fairly  dependable  guide. 
A  slightly  different  adju.stment  is  shown 
in  the  perspective,  but  here  the  construc- 
tioA  is  not  quite  so  strong,  as  tbc  hori- 
zofttal  members  of  the  angles  which  sup- 
port the  pivot  are  turned  toward  each 
other;  if  turned  as  shown  in  the  detail, 
they  uive  greater  security.  The  cost  of 
the  materials  should  be  about  $1.75,  not 
counting  the  price  of  the  stove. — ^Arthur 
F.  Cox,  Chicago,  111. 


on,  and  to  make  up  for  varying  widths, 
are  to  be  used  in  conjunction  with  the 
press  in  a  small  shop. 


A  Cheap  Heavy- Duty  Press 

A  substantial  press  for  heavy  work,  as 
Straightening   shafts,   axles,    forcing  in 


A  Screw  Jack  and  Some  Scraps  of  Steel  will  Form 
•  V«ry  Powerful  Press.  Useful  for  Many  Pur- 
poses around  the  Small  Sbof> 

biisliin^";.  and  i)unchiiig  holes  throu;>h 
steel  plates,  can  be  made  from  8-fi.  sec- 
tions of  4-tn.  I-beams  and  a  jack.  One 
beam  is  placed  on  the  shop  floor,  and 
anchored  with  clamps  and  la^  screws,  if 
desired.  The  other  section  is  mounted. 
18  in.  or  more,  as  desired,  above  the  first, 
and  a  fulcrum  made  by  drilling  1-in.  holes 
through  each  beam,  passing  two  pivot 
pins  of  similar  size  through  two  opposite 
holes,  and  extending  them  tbroutjh  the 
side  links  as  shown.  The  purpose  of  drill- 
in  gT  a  row  of  holes  is  to  provide  means 
of  changing  the  locatiott  of  the  fulcrum. 
WUh  consideration  to  the  pressure  re- 
•quired  and  the  distance  tbrf)\igh  which 
this  pressure  mu<;t  act.  The  fulcrum, 
"when  placed  fartlu  from  the  jack, 
pjves  the  greatest  pre>>ure,  but  the  move- 
ment is' correspondingly  limited.  Suitable 
lilocks  to  support  the  part  beingf  worked 


Localiiic  CenMn  of  CimntiiK 

A  job  which  the  mechanical  drafts- 
man has  to  do  a  great  many  times  is  to 
determine  the  center  of  curvature  for  a 
small  fillet.   It  does  not  require  a  great 

fleal  of  time  to  do  this  with  the  bow  pen- 
cil, but  where  it  must  be  repeatedly  done, 
the  amount  of  time  consumed  is  consid- 
erable. Where  this  is  the  case,  drafts- 
men may  find  the  craui^e  illustrated  to 
be  a  great  convenience.  It  consists 
merely  of  a  number  of  concentric  circle? 
spaced  by  steps  of  Mrt  in.,  Vjii  in.,  or  any 
convenient  distance.  At  the  center  of  the 
circles  is  a  small  hole  |ust  big  enough 
to  take  the  pencil  jmiiit.  When  a  fillet 
is  to  be  drawn«  the  proper  circle  is  se- 
lected, and  placed  over  the  comer  so 
that  it  is  tangent  to  both  sides  of 
the  angle.  The  pencil  point  is  then 
placed  through  the  gauge  and  a  mark  is 
thus  marie  for  the  center  of  the  fillet 
curve.  It  will  not  be  necessar)',  ordi- 
narily, to  place  the  bow  pencil  in  position 
and  draw  the  fillet  in,  as  it  can  be  easily 
sketched  in  with  the  i)cncil.  When  the 
drawing  is  inked  in  or  traced,  the  fillet 
can  be  drawn  accurately  with  the  bow 
pen,  using  the  center  determined. 

Another  method  of  marking  the  gauge 
will  be  useful  where  there  are  one  or 
more  standard  lengths  for  the  radius  of 
fillets.  The  circles  can  then  be  drawn, 
each  representing  the  correct  curvature 
for  a  certain  scale.  The  circle  to  be  used 
will  then  be  decided  with  reference  to 


A  Radius  Gauge  Made  of  Thin 
Celluloid  will  Save  Much  of 
the  Mechanical  DrattMBM** 
Time  in  Finding  the  Ccnten  of  Cnrratiir*  for  Fillets 

the  particular  scale  to  which  the  drawuig 
is  made.— Ben  Frantzreb,  Indianapolis, 
Indiana. 
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Hammer  Handle  Kept  from  Slipping 

Mechanics  sometimes  find  that  they 
can  get  a  better  grip  on  a  hammer  if  they 
make  a  few  notches  on  the  handle  where 

it  is  grasped  by  the  fingers.  In  order  to 
place  the  notches  correctly,  rub  a  little 
chalk  on  the  inside  of  the  fingers,  and 

frasp  the  handle  in  the  natural  way. 
he  chalk  will  show  the  right  locations, 
and  the  wood  can  be  chiseled  or  filed  out 
at  these  pointSii— C  C.  Spreen,  Detroit, 
Michigan. 


Ladder  Has  One  Adjustable  Side 

A  l.'uldcr  with 
an  extension  on 
one  side  is  very 
handy  on  a  farm 
or  for  the  repair- 
man wherever  the 
ground  is  uneven. 
It  is  also  useful 
when  work  is  be- 
ing done  on  a 
staircase  walL 


mt^Hand  Tap  of  Same  Pitcfa 

Cuts  Left-Hand  Thiead 

When  a  left-hand  thread  is  required  on 
a  bolt  and  no  left-hand  die  is  available, 
it  is  possible  to  ^ 
cut  the  thread  by  JS^'S^S^" 

the  use  of  a  right- 
hand  tap  of  the 
same  pitch, 
though  not  neces- 
sarily of  the  same 
diameter.  To  do 
this,  bore  two 
holes  in  a  piece  of 
hard  wood  in  such 
a  way  that  they 
will  cut  into  each 
other,  the  sizes  of  the  holes  being  equal, 
respectively,  to  those  of  the  bolt  and  tap. 
The  tap  is  screwed  into  one  hole  and  held 
rigid;  the  other  hole  serves  as  a  guide 
for  the  rod  to  be  threaded.  It  is  screwed 
Into  the  hole  just  as  it  would  be  screwed 
into  a  left-hand  die;  as  the  metal  comes 
against  the  cutting  edge  of  the  tap,  a 
left-hand  thread  on  the  bolt  results. — ^J. 
H.  Moore,  Toronto,  Can. 


RI&HT-HM<iO 
TAP 


Tool  Rack  from  Bicycle  Wheel 

A  machinist  who  used  a  large  number 

of  small  tools  in  his  work  found  that  he 


ROD  FA6TCNEO 
TO  CCIUNO 


A  Bicjrel*  Wheel  Stqiports  «  WorkmaB's  Tools  abova 
HU  H«ad.  and  Biuiblet  Rim  to  Reach  Any  Tool 
Desired  by  Oirkng  tbm  Wheel  •  Tam 

lost  considerable  time  in  trips  between 
the  tool  lockers  and  the  bench.  It  was 
not  practical  to  fit  a  tool  rack,  or  shelf, 

to  the  wall  above  the  bench,  since  the 
tools  were  so  numerous  that  it  would 
have  been  impossible  for  the  workman 
to  reach  all  of  them  without  letting  go 
his  work.  Accordingly,  he  made  a  re- 
volving rack  out  of  the  front  wheel  of  an 
old  bicycle.  He  removed  the  tire  and 
axle,  and  ran  a  long  ^lo-in.  rod  through 
the  bearings,  fastening  it  loosely  with 
bolts  on  both  sides  of  the  wheel,  so  that 
the  latter  would  revolve  easily.  The  top 
of  the  rod  was  secured  to  the  ceiling,  and 
the  wheel  hung  at  rather  more  than  the 
height  of  a  man  above  the  floor.  A  num- 
ber of  Mo-in.  holes  were  punched  all 
around  the  rim,  and  short  pieces  of  wire 
were  fastened  in  them,  with  the  free  ends 
bent  into  hooks,  to  support  the  tools.  In 
this  way,  a  workman  could  reach  any  of 
the  tools  with  one  hand,  while  holding 
his  work  with  the  other.  It  was  merely 
necessary  to  give  the  wheel  a  spin,  and 
any  tool  desired  came  within  easy  reach. 


CThe  skin  of  the  human  palm  has  been 
found  to  be  a  ver>-  delicate  and  effective 
strop  for  razor  edges. 


Removing  Putty  from  Glass 

When  putty  has  hardened  with  age,  it 

is  a  rather  delicate  operation  to  remove 
it  from  a  window  pane.  Old  putty  can, 
however,  be  removed  from  glass  if  nitric 
or  hydrochloric  acid  is  used  to  soften 
it.  Paint  it  well  with  the  chemical,  using  a 
small  brush,  and  let  it  stand  for  an  hour. 
At  the  end  of  that  time  it  will  be  thor- 
oughly softened,  and  can  be  wiped  off 
without  difficulty. 
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Counterbalanced  Floor  Door 

The  illustration  shows  a  method  used 
to  reduce  the  labor  of  opening  a  Hoor 
door  leading  to  a  cellar  stairway.  A  piece 


 ijm 


n»e  SLIOCS  IN  CLAMPS  ft 

-  PPEVENTS>  MIMGtS  FROM 

tjiNDirJG 

-BO'IOM   Vit//  OF  DOO« 


A  Door  Which  is  Counter- 
weighted  in  This  Manner 
Works  as  Though  Its 
Weight  were  Actually 
Decreased,  the  Door  Being  Easy  to  Close  as  Well 
as  to  Open 

of  l-in.  pipe  was  bent  to  the  shape  in- 
dicated, and  the  door  was  fastened  to  one 
end  of  it  by  sheet-iron  clamps.  At  the 
other  tMid  was  fastened  a  weight,  almost 
equal  to  the  weight  of  the  door.  The  ef- 
fective weight  of  the  door  is  thus  reduced 
to  a  very  small  fi  art  inn  of  its  true  wcipfbt. 
and  it  is  easily  opened  by  a  child.  The 
great  advantage  of  such  a  counterweight 
over  the  methods  of  using  a  sprine,  or  a 
weight  hung  from  a  cord,  is  that  the 
counterbalancing  force  is  nearly  equal  to 
that  of  the  door  in  any  position. 


Lock  for  Blacksmiths'  Tongi 

The  lock  or  catch  illustrated  was  made 
by  a  country  blacksmith,  from  a  piece  of 


^  by  1  by  8-in.  iron.    It  increases  the 

capacity  of  each 
pair  of  tongs,  as 
the  handles  can 
be  held  tightly, 
oven  when 
opened  far  be- 
yond the  grasp- 
.IRONSMI  J4«ii^  ing  al.ility  of  the 
smith  s  hand. 
Also,  as  the  work  is  held  by  the  lock  on 
the  handles,  the  whole  can  be  turned  or 
laid  down  without  any  danger  of  drop- 
ping the  hot  iron.  A  slight  depression 
should  be  made  in  the  uj>per  handle  to 
fit  the  edge  of  the  round  hole  in  the 
lock.  In  use,  the  handles  are  sprung 
sufficiently  to  let  the  bar  enter  this  de- 
pression.— ^James  E,  Noble,  Portsmouth, 
Ontario. 


Resurfacing  an  Old  Wooden  Bridge 

In  a  western  state  the  floors  of  woo«ion 
bridges  are  given  a  waterproof  surface, 
which  not  only  protects  the  wood,  but 
makes  a  smooth,  dnrahlc  roadway.  The 
cracks  between  the  floor  boards  are  first 
filled  with  wooden  strips.  A  layer  of 
sand  and  gravel  is  then  placed  on  the 
boards,  and  is  covered  with  a  heavy  coat 
of  clay.  This  is  saturated  with  a  g^ood 
grade  of  road  oil,  and  the  surface  is  soon 
packed  to  a  hard,  smooth  finish  by  the 
traffic  over  the  bridge.  A  bridge  that  has 
been  treated  in  this  way  will  not  give  a 
humpy  rifle  to  cars  passing  over  it.  and 
the  life  of  the  timbers  will  be  consider- 
ably increased. — ^W.  L.  Prouty,  Denver. 
Colorado. 


MCTHOO  OF 
rASTCNINS 

BOX  TO  LAOtXR 


Ladder  Head  for  Painting 

The  amateur  house  painter  occasionally 
gets  into  difficulty  when  working  close 
under  the  eaves  trough  at  the  top  of  a 
house  wall.  Unless  the  ladder  is  long 
enough  to  rest  against  the  gutter,  he  has 

hardly  room 
enough  to  paint 
that  part  of  the 
wall  against 
which  the  lad<ler 
rests,  and  when 
he  WoHcs  on  the 
gutter  itself,  he  is 
in  an  insecure 
position,  as  hi« 
foothold  on  the 
ladder  is  too  close 
to  the  wall  for 
him  to  balance 
properly.  The  dif- 
ficulty can  be  met 
by  furnishing  the 
ladder  with  a 
small  platform  at 
the  top,  which 
will  ni.iint  liii  a  short  distance  between 
wall  and  ladder,  and  if  it  is  made  in  the 
form  of  a  box,  it  will  hold  paint  pots  and 
brushes..  The  box  is  very  easily  put  on 
or  removed.  Tt  may  he  made  of  ordi- 
nary %-in.  lumber,  and  should  extend 
about  10  in.  from  the  top  of  the  ladder, 
but  no  more;  a  greater  distance  would 
make  it  difficult  for  a  workman  to  reach 
the  wall  when  standing  on  the  lower 
rungs.  If  the  sides  of  the  box  are  about 
4  in.  high,  they  will  give  sufficient 
strength  to  the  construction,  and  will 
provide  the  necessary  security  for  brashc!- 
and  pots,  while  working  in  insecure 
positions. 
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Grcaae  Gim  lor  Applying  Cement 

An  automobile  grease  gun  was  used  in 
amateur  buildinp;'  operations  by  the  owner 
of  a  house  which  begaa  to  show  signs 
of  wear.    An  ornamental  facing  block, 

that  had  fallen  from  the  base  of  a  stone 
column,  was  fastened  in  its  former  posi- 
tion with  cement.  Before  the  cement 
was  applied,  a  few  large  nails  were  thrust 
between  the  block  and  those  above  and 
below  it,  so  as  to  keep  them  separate, 
after  which  the  cement  was  forced  into 
the  spaces  with  the  grease  gun.  When 
it  had  dried,  the  Mock  was  hrmly  hxed. 


Putting  on  a  Tight  Belt 

At  times  a  belt  is  so  tight  that  it  is  al- 
most impossible  to  put  it  on  the  pulley 
with  the  power  turned  on  or  off.  By  using 
a  rope,  as  shown  in  the  sketch,  the  belt 

may  be  handled  easily. 
The  belt  is  placed  on  the  drive  pulley, 

then  on  the  other  pulley  as  far  as  possible, 
A  loop  of  the  rope  is  passed  over  the 
rim  of  the  pulley  and  around  the  belt, 

the  free  ends  of  the  rope  being  passed 
through  the  loop.  This  is  really  a  slip- 
knot around  the  belt  and  pulley.  When 


B«lts  TlMt  Art  Too  Tight  to  b«  Put  Oa  la  Aay 
Other  Why  ansrho  HaaiOod  iMUy  bjr  Uainc  m  Rope 

• 

the  power  is  turned  on.  the  rope  holds 
the  belt  to  the  pulley  until  it  slips  into 
place.  As  the  belt  leaves  the  pulley  on 
the  other  side,  the  rope  is  pulled  out  of 
the  hand,  and,  as  the  increasing-  distance 
opens  the  slipknot,  the  rope  falls  to  the 
floor.  If  the  belt  is  heavy  or  the  rope 
rough,  it  is  advisable  to  wear  a  glove 
while  putting  on  the  belt,  and  care  should 
be  exercbed  in  turning  on  the  power. 
This  method  has  been  used  very  success- 
fully, and  is  a  great  timesaver. — S.  B. 
Royal,  Baltimore,  Md. 


Typewriter  Oiled  with  Pen 

When  a  typewriter  is  being  lubricated, 
too  much  oil  does  as  much  harm  as  too 
little.  The  quantity  can  be  controlled 
by  using  a  clean  pen,  which  is  dipped  in 
the  oil,  and  pressed  lightly  on  the  sur- 
face where  lubrication  is  needed. 


Tire  Blow-Out  Repaired  with  Wire 

An  effective,  if  somewhat  crude,  tem- 
porary repair  for  a  blown-out  tire  casing 
is  made  by  simply  lacing  with  soft-irou 
wire  in  the  manner  shown.  A  series  of 


While  Repairing  a  Tire  Casing  with  Wire  is  Not  to 
be  Recommended  as  a  Regular  Practice,  It  can  b« 
Done  in  This  Faahion  When  No  Other  Means  of 
Itopalr  It  at  Haad 

Staggered  holes  arc  made  in  the  fabric  on 
either  side  of  the  hole,  and  the  wire  is 
threaded  in  and  out  in  a  manner  similar 
to  the  lacing  of  belts,  A  piece  of  paste- 
board is  placed  inside  of  the  tire  to  pro- 
tect the  inner  tube  from  cutting  on  the 
wire.  Such  a  repair  cannot,  of  course, 
be  recommended  for  use  over  any  length 
of  time,  but  wire  is  often  one  of  the  easi- 
est things  to  procure  in  case  of  such  an 
emergency  on  the  road,  and  it  may  save 
a  drive  "on  the  rim." 


Drills  Ground  for  Rapid  Cutting 

In  using  a  small  air-driven  or  breast 
drill  for  drilling  oil  holes,  centering  shaft- 
ing, etc.,  the  drill 
can  sometimes  be 
made  to  "bite" 
better,  and  thus 
drill  quicker  and 
easier,  by  grind- 
ing the  drill  as  in- 
dicated by  the 
dotted  lines  in  the 
figure.  The  idea  is  to  reduce  by  one-half 
the  total  length  of  the  cutting  edge.  On 
oat  side  the  point  cuts;  on  llie  olhet 
side  the  lip  does  the  cutting.  The  objec; 
tion  to  this  practice  is,  of  course,  the 
difficulty  and  frequency  of  grinding.  The 
form  indicated  at  the  left  will  probably 
be  found  to  last  a  little  better;  the  one 
at  the  right  will  be  a  little  the  easier  to 
form  on  the  grinding  wheeL 
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"Out^  Pin  Aids  in  Filing 


Wooden  pins,  constructed  as  shown, 
were  used  by  a  drafting-room  6le  clerk, 

to  aid  him  in 
keeping  track  of 

tracings  and  blue- 
prints which  had 
been  borrowed 
from  his  filing 
cabinet.  Two 
narrow  grooves 
were  cut  in  each 
pin,  as  shown  in 
the  detail  drawing. 
On  withdrawing  a 
l)luoprint  or  trac- 
ing, its  number  was  written  on  a  paper 
slip  and  thrust  into  the  outer  groove,  and 
the  edge  of  the  sheet  immediately  above 
it  was  thrust  into  the  inner  groove.  The 
paper  slip  projected  at  the  side  of  the 
pile  of  sheets,  so  that  it  was  easy  to  find 
the  right  location  ufu-n  the  missing;  sheet 
was  to  be  replaced. — Henry  G.  Appleblad, 
West  Haven,  Conn. 


Handy  Plien  for  Turning  Nuti 

The  cut  shows  a  very  handy  tool,  which 


has  been  used  with 


.orreer 


in  repair 
on  type- 


success 
work 

writers  and  add<> 

ing  machines.  It 
is  made  from 
steel,  about  %  in. 
thick,  and  will  fit 
hexagonal  nuts 
over  a  consider- 
able range  of  size. 
The  jaws  arc  off- 
set so  that  they 
come  directly  op- 
posite each  other. 
With  this  wrench  one  can  get  into  many 
narrow  places  where  ordinary  wrenches 
or  pliers  would  not  fit.  To  make  a  dur- 
able tool,  the  jaws  may  be  casehardened 
after  they  are  bent  to  the  proper  shape. 


t%  STOi 


Valv«-Grinding  Compound  as  Pofish 

Valve-grinding  compound,  as  an  emer- 
gency substitute  for  metal  polish,  has 
given  excellent  results  on  brass  and  iron. 
If  the  metal  is  very  badly  tarnished,  a 
coarse  grade  should  be  used  first,  and 
finer  ones  afterward;  but  in  most  cases 
the  medium,  or  fine,  grades  arc  the  best 
to  use.  They  produce  as  bright  a  luster 
as  the  best  metal  polish,  and  are  veiy  easy 
to  work  with. 


CUTTING 

Took 


Gotf  Cutting  in  a  Latbe 

The  cutting  of  gears  in  a  lathe  is  a 

process  which  can  be  carried  out  by  a 
number  of  different  methods,  but  it 
would  be  hard  to  find  a  simpler  one  than 

the  one  here  illustrated.  First,  a  hole  is 
drilled  and  tapped  near  the  outer  end  ot 
the  headstock,  for  a  No.  8  machine  screw. 
A  spring  is  then  cut  from  a  piece  of 

No.  16  gauche  spring  brass  or  bronze,  to 
the  shape  shown  at  the  left.  This  is  to 
act  as  an  index  pawl.  The  spring,  when 
mounted  on  the  headstock,  with  its  lower 
end  fitting  between  the  teeth  of  the 
screw-cutting  gears,  prevents  the  lathe 
spindle  from  rotating.    After  th(  spring 

is  lifted  from 
contact  with  the 
gear  teeth,  and 
the  gears  are  ro- 
ta t  c  d  until  the 
spring  fits  in  the 
next  sj)ace  In 
tween  ^ear  teeth, 
the  spmdle  will 
have  revolved 
through  a  certain 
angle.  In  t  h  i  >> 
way,  by  selecting 
the  proper  gears, 
the  spindle  can  be  indexed  for  cutting 
any  ordinary  number  of  teeth.  The  proc- 
ess of  finding  by  calculation  the  proper 
gears  to  use  in  any  particular  case  varies 
with  difTerent  lathes,  but  one  familiar  with 
the  lathe  should  have  no  diflkulty  in 
working  this  out.  if  he  understands'  the 
simple  shop  arithmetic  with  which  every 
machinist  should  be  familiar. 

The  cutting  of  the  teeth  is  done  by  a 
piece  of  Vi-in-  square  tool  steel,  which  is 
ground  by  experiment  to  the  proper  shape 
to  cut  the  tooth  wanted,  and  is  then 
gripped  directly  in  the  tool  ])ost.  The 
main  feed  of  the  lathe  is  used  in  cutting 
the  teeth  ;  the  tool  is  moved  once  across 
the  face  of  tlie  irear  blank,  and  is  then 
moved  back  and  set  a  trifle  farther  in. 
with  the  cross  feed,  before  the  next  cut 
is  taken.  The  depth  of  the  cut  should  bo 
determined  in  the  ordinary  method,  or 
can  be  found  in  gear-cutting  tables.  The 
tables  will  not  apply,  however,  unless  the 
tool  is  accurately  ground,  so  that  the  root 
and  outside  diameters  of  the  gear  should 
be  accurately  measured  after  cutting,  if 
possible. 

The  process  is,  of  course,  a  very  slow 
one,  but  in  an  emergency  it  is  one  which 
may  prove  very  useful. — C.  A.  Pease, 
Monrovia,  Calif. 
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An 


GfitB-Fige  Screen 


SUPPORT  WIRE 


Fire  f^creens  are  a  necessity  if  one 
would  leave  a  grate  fire  with  any  feeling 
of  security  over  night.  Upon  inquiring 
the  price  of  these  screens  at  several  hard- 
,  ware  stores,  I  found  that  the  very  cheap- 
est cost  $9,  while  the  better  grades  went 
as  high  as  $18.  These  prices  were  a  bit 
too  high  for  rne,  so  I  set  out  to  make  my 
own  screen.  The  material  required  con- 
sists of  28  sq.  ft.  of  copper  screen,  4-by-4 
mesh;  24  ft.  of  No.  10  gauge  iron  wire, 
and  some  strips  of  No.  30  gauge  sheet 
iron.  The  labor  involved  in  constructing 
tlie  screen  is  as  follows: 

Cut  the  screening  into  the  sizes  re- 
quired, and  bend  the^  heavy  wire  into 
rectangles,  as  shown  in 
the   drawing.     Lay  the 
wire  rectangles  over  the 
mesh  rectangles  to  which  ooppcr  scwtei*^^  .-^^ 
they  correspond   in   <li-  -v 
mensions.   There  will  be 
a  ^,A-in.  margin  of  mesh 
which  should  be  folded 
back  over  the  supporting 
wire.   Cut  the  sheet  iron 
into    the   sizes  shown. 
Bend   along  the  dotted 
lines,  until  the  edges  lack 
about  1  in.  of  coming  to- 
gether, and  slip  over  the 
proper  edges  of  the  rec- 
tangles of  w  ire  and  mcbh. 
Press    the    sheet  iron 
down  tightly  against  the 
wire,   and   solder  very   carefully  along 
the  line  where  the  mitered  edges  meet,  to 
make  a  good  joint. 

To  ioin  the  three  sections  together, 
drill  Y4-in.  holes  in  the  sheet-iron  mar- 
gin, as  indicated,  and  bend  some  of  the 
wire  into  hinges  of  the  type  shown. 

The  entire  cost  of  my  fire  screen  was 
$2.35— $2  for  the  copper  screen,  and  35 
cents  for  the  sheet  iron  and  wire.— D.  B. 
Smith,  Mishawaka.  Ind. 


ToMUplming  Old  Fruit  Trees 

To  transplant  a  whole  apple  orthard, 
in  which  manv  of  the  trees  have  been 
bearing  fruit  tor  20  years,  is  an  under- 
taking which  would  daunt  the  courage  of 
many  fruit  growers.  This  feat  was  ac- 
complished, however,  in  one  of  the 
northern  states,  to  avoid  destroying  an 
orchard  which  lay  directly  in  the  lino 
of  a  new  highway.  All  surplus  foliage 
and  twigs  were  first  cut  from  each  tree, 
<o  as  to  preserve  the  balance  between 
the  root  and  the  uoper  part;  this  made 
it  possible  to  abandon  part  of  the  root, 
but  to  keep  enough  to  nourish  the 
trimmed  brancbcs.  Each  tree  was  then 
dug  out,  with  a  ball  of  earth,  about  5  ft. 
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An    Easy  Job    of    Metal    Working    wiih     Familiar    Tools,    Providet  « 
Thoroughly  Dependable  Fire  Streen  at  TrifiiriR  Expense,  and  MakCS 
It   Perfectly   Safe  to   Leave   a    Fire   BurninK   in   the  Grate 


Catch  Surplus  Solder  in  Water 

A  certain  economy  may  be  practiced  in 
using  solder,  if  a  basin  of  water  is  used 
to  catch  the  surplus  material  as  it  falls. 
The  disadvantage  of  using  paper  is  that 
the  solder  splashes  as  it  drops  onto  a  re- 
sisting surface,  and  breaks  into  very 
small  fragments,  which  cannot  be  recov- 
ered. When,  however,  it  falls  into  water, 
it  all  remains  in  the  basin,  where  it  cools 
and  forms  into  lumps  which  are  easily 
preserved. 


in  diameter,  clinging  to  the  root,  the  re- 
mainder being  cut  off  and  left  in  the 
ground.  A  stone  boat,  equip|)ed  witH  a 
block  and  tackle  at  the  forw.ird  end.  was 
backed  up  to  the  root,  and  ropes  were 
passed  around  the  tree  trunk,  which  had 
been  carefully  padded  to  prevent  abra- 
sion. The  tree  was  thus  drawn  up  on 
to  the  boat,  conveyed  to  its  new  location, 
and  replanted.  WMu  ti  iti  position,  the 
roots  were  flooded  with  water,  so  as  to 
make  the  new  ground  unite  with  the  ball 
of  earth  left  attached  to  the  tree,  and 
the  trunk  was  then  mulched  with  straw 
for  the  winter.  .-Ml  the  trees  were  trans- 
planted in  this  way,  and  the  following 
season  they  bore  a?  plentifully  as  they 
had  ever  done  in  previous  reasons,  while 
occupying  the  location  where  originally 
planted. 


CFor  work  on  enameled  surfaces,  the 
rubber  tip  used  on  the  end  of  an  invalid's 
crutch  can  be  fitted  to  the  striking  sur- 
face of  a  hammer. 
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Spark>Plug  Leads  Easily  Located 

Wtien  the  high-tension  wires  leading 
to  the  spark  plugs  of  an  automobile  en- 
gine are  disconnected  for  any  reason, 


oisrRiMiioii 


L?Aot,  TiF  o  WITH  rwi>jr' 

CUTS  ON  tNOS  OP  CACH  TLRMINAL 

Avoided  bjr  til*  Um  oClUtktr  of  Tire  WtmpVt 
MvtBOds  of  DiMinfuiiliiac  Thrai 

some  trouble  may  be  encountered  in  re- 
])lacing  each  lead  on  the  proper  plug,  un- 
less the  leads  are  marked  in  some  way  to 
identify  each  one  with  its  plug.  Two 
methods  of  doing  this  are  illustrated.  Be- 
fore disconnecting  the  wires,  a  cord  may 
be  tied  around  each  of  them,  beginning 
with  the  wire  leading  to  the  plug  at  one 
end  of  the  engine  and  ending  with  the 
wire  belonging  to  the  plug  at  the  other 
end  cylinder.  The  cord  may  then  be  left 
permanently  attached,  and  if  two  or  more 
leads  are  disconnected  at  the  same  tim:-, 
they  can  be  easily  replaced.  Another 
method  is  to  cut  notches  in  the  terminals, 
one  notch  for  the  wire  belonging  to  the 
first  cylinder,  two  for  that  leading  to  the 
second  cylinder,  and  so  on. 


A  Tool  for  Fhting  Pistons 

It  often  happens  that  an  oversize  pis- 
ton is  too  tight,  even  after  the  cylinder 


HANDLE 


Ab  Old  Piston   Forms  a  Tool  Which    Smooth*  Rs- 
ground  Cylinden  to  Make  Overaiie 
FtatoM  Slldt  FrMlr 

has  been  reground.  A  tool  for  smooth- 
ing down  the  cylinder  wall,  to  overcome 


this  difficulty,  can  be  made  from  one  of 
the  old  pistons.    The  two  ends  of  the 

piston  are  cut  oflf,  as  the  piston-ring 
grooves  are  not  needed.  The  piece  left  is 
split  down  one  side,  as  shown,  makmg 
it  possible  to  expand  the  tool.  The  ex- 
pansion is  controlled  by  a  change  made 
in  the  wrist  pin  and  the  lugs  it  tits  mto 
on  the  inside  of  the  piston.  Through 
one  of  these  lugs,  a  hole  is  drilled  and 
tapped  for  a  %0-in.  setscrew.  The  wrist 
pin  is  then  annealed;  one  end  is  cut  to 
form  a  slanting  face,  and  in  the  odier  end  a 
'Vifl-in.  hole  is  drilled.  The  pin  is  then 
hardened. 

In  assembly,  the  pin  is  held  in  place  at 
one  end  by  the  setscrew  through  it  and 
the  lugs  in  the  piston  wall.  When  the 
setscrew  in  the  lug  at  the  other  end  of 

the  pin  is  tightened,  it  presses  ag^ainst 
the  slanting  face,  and  forces  the  pin  away 
from  the  screw,  thus  expanding  the  pis- 
ton. In  use.  the  tool  is  placed  in  the 
cylinder,  with  a  handle  of  convenient 
length  fastened  to  the  wrist  pin,  and  the 
setscrew  is  tightened  until  the  piston 
makes  a  close  fit.  Then,  after  puttina; 
some  valve-grinding  compound  in  the 
cylinder,  the  piston  is  worked  up  and 
down  until  it  moves  freely.  It  is  again 
expanded  to  fit  tightly,  and  the  smooth- 
ing continued  until  the  new  oversiie 
I>istons  will  fit  as  they  should. — Edwin 
Schubach,  Chicago,  lit 

Center  Scraper  for  Latlie  Woilc 

When  the  center  hole  in  an  arbor  or 
shaft  has  been  battered  so  that  it  will  not 

center  properly  in 
the  lathe,  the  tool 
illustrated  will  be 
found  useful.  It 
is  merely  a  round 
piece  with  a  59* 
point  turned  on 
it,  and  two  flutes 
cut  out.  leaving 
cutting  edges  at  the  sides  of  the  taper. 
The  tool  may  be  made  from  drill 
rod.  It  is  well  to  make  it  double-ended,  so 
that  either  end  may  be  thrust  into  the 
handle,  exposing  the  other  end  for  11  >e  in 
cleaning  out  the  shaft  centers.  It  has 
been  found  advisable  to  use  the  59*  in- 
cluded angle  in  order  to  compensate  for 
the  slight  rocking  due  to  hand  operation. 
The  side  of  the  taper  which  is  not  cut 
out  should  be  very  smooth,  to  serve  as  a 
guide  for  the  cutting  edge.  All  other 
corners  should  be  rounded  off  and 
smoothed  before  the  tool  is  hardened.— 
F.  W.  Runge,  Elmira,  N.  Y. 
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Forcing  Oil  from  a  Barrd 
1^  Air  Prmiire 

Tf  the  only  hole  in  a  barrel  of  oil  is 
at  the  top  of  the  barrel,  it  is  difficult  to 
remove  small  quantities  of  oil  when 
netedod,  unless  a  siphon  or  |>res8iire  de- 
vice is  provided.  The  drawings  shows  a 
plug,  to  be  screwed  into  the  bunghole, 
which  quickly  provides  means  of  appty- 
air  pressure  to  force  the  oil  otit.  Its 
diameters  at  the  ends  of  the  taper  thread, 
1%  in.  and  2V2  in.,  enable  the  plug  to  be 
applied  to  almost  any  barrel.  It  must 
be  screwed  in  pretty  tightly,  to  minimize 
leakage  of  air. 

The  air  hose  is  attached  to  a  small  pipe 
which  projects  upward  from  the  plug, 
and  which  is  provided  with  a  suitable 
thread  for  connecting  the  hose.  This 
f-mall  pipe  may  be  screwed  or  tlrivcn  into 
the  plug,  or  may  be  cast  solid  with  it. 
The  larger  hole  in  the  top  of  the  plug 
is  1  in.  in  diameter,  and  the  long  pipe, 
of  1-in.  outside  diameter,  is  thrust  through 
this  hole  until  its  lower  end  rests  on  the 


I — «r — th  


A  Barrel  of  Oil  is  Emptied  through  the  Hole  in  Itt 
Hc«d  by  Screwing  in  Thia  Plug  and 
App^riag  Air  Prtimm 

I'Ottom  of  the  barrel.  This  bottom  end 
i>  cut  out  to  enable  the  oil  to  flow  into 
it.  Above  the  1-in.  hole  the  metal  of 
the  plug  projects  a  distance  of  %o  in.,  in 
order  to  give  additional  bearing  surface 
for  the  pipe.  Tlie  Iniip  fiipe  should  be 
a  rather  close  fit  in  the  1-in.  hole,  so  as 
to  reduce  leakage,  though  if  there  is 
plenty  of  air,  a  tight  fit  is  not  so  essential. 
1  vcn  with  a  pressure  as  low  as  4  to  6  lb. 
per  square  inch,  the  oil  will  flow  readily. 


Cutting  Glass  under  Water 

When  the  amateur  mechanic  has  occa- 
sion to  cut  a  sheet  of  glass,  and  has  no 
glass  cutter  at  hand,  he  can  do  a  very 
satisfactonr  job  with  a  strong  pair  of 
shears.  The  task  can  be  accomplished 
by  holding  the  glass  under  water,  after 
making  guide  marks  on  the  sheet. 


Air  Nocslc  for  Garage  Use 

in  Scraping  Cylinders 

Any  mechanic  who  has  overhauled  a 
gasoline  engine  and  scraped  the  carbon 


A  NouI«  with  a  Curved 
Kn<!.  Attached  to  the  Com- 
pi  t-a.ic  J  -  Air    Tube,  will 
Satiuactorily  Autat  in   Cleaning  Carbon  Out  of 
Antoniobiln  CyUadcfS 

out  of  the  cylinders  will  appreciate  the 

little  device  illustrated.  It  is  merely  an 
auxiliary  air  pipe  which  is  fitted  onto  the 
end  of  a  compressed-air  hose  for  inject- 
ing a  blast  of  air  into  the  cylinders,  to 
rioT  them  of  the  loose  flakes  of  carbon  dis- 
lodged by  the  scrapiiip  tools. 

The  air  pipe  is  made  from  a  piece  of 
^4-in.  copper  tube,  its  length  depending 
on  the  depth  of  the  cylinder  to  be  cleaned. 
One  end  of  the  pipe  is  slightly  curved, 
to  enable  the  operator  to  force  the  blast 
of'air  into  the  valve  chambers.  The 
other  end  is  soldered  to  the  body  of  an 
old  tire  valve.  A  piece  of  steel,  of  con- 
venient shape  to  as>-i^t  the  band  in  hold- 
ing the  tube,  is  then  tlireaded  onto  the 
valve  stem,  fastened  with  a  nut,  and  sol- 
dered. This  little  device,  which  may  I)e 
made  in  a  few  minutes,  will  save  hours 
of  valuable  time  on  overhauling  jobs. 


linolemn  for  fhe  Pmiltfy  Hotne 

Henhouses  with  walls  which  are  not 
completely  weatherproof  can  be  found  on 
hundreds  of  farms  and  in  many  back 
yards.  The  owners  are  satisfied  with 
walls  which  provide  some  shelter  but  do 
not  entirely  exclude  drafts,  anrl  this  is 
a  common  cause  of  sickness  among  the 
poultry.  Discarded  linoleum  makes'  a' 
very  good  reinforcement  for  walls  ai'd 
roof,  and,  as  it  is  very  speedily  attached, 
the  poultry  keeper  can  remedy  the  defect 
with  hardly  any  expenditure  of  time  or 
money. — J.  T.  Bartlett,  Boulder,  Colo. 
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Calendar  Used  Like  Slide  Rule 

A  man  in  charge  of  the  apprentices  of 
a  large  manufacturing  plant  found  the 
task  of  reckoning  the  termination  of  each 
boy's  apprentice  period  greatly  simplified 
by  use  of  a  special  calendar  of  his  own 
construction,  to  which  he  attached  a  sim- 
ple slide,  marked  to  indicate  periods  of 
various  lengths.   The  usual  rules  govern- 


so  that  they  make  full  weeks.  The  whole 
ribbon  covered  the  fonr  years  of  the  ap- 
prentice period,  and  a  little  more.  The 
slide  consisted  merely  of  a  strip  on  which 
was  a  zero  mark,  and  three  other  marlcs, 
properly  spaced.  One  showed  the  dis- 
tance 12  weeks,  the  trial  term,  would  oc- 
cupy on  the  calendar,  the  next  mark 
showed  the  space  occupied  by  50  weeks, 
and  the  last  one  52  weeks. 


JA»^      FEB,    MAR  AOB 
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The  Wnrk  of  Determining  the  Date 
of    Fin.;!   n^;    the   Apprentice  Period 
>•  SimpUfied  by  the  U»e  of  a  Sptcial 


Its  of  a  Calendar  Marked  on  a  Long  Strip  of  Paper,  and  a  Shorter 
Indicate  Periods  of  Various  Lengths,  Which  Forms  the  Slide 


ing  apprentices  required  them  to  put  in 
so  many  years  of  50  weeks  each.  With 
each  boy  starting  at  a  different  time,  and 
with  each  hoy  out  a  longer  or  shorter 
period  on  account  of  illness  or  vacation, 
it  was  not  easy,  by  ordinary  methods,  to 
tell  when  his  year  ended. 

The  calendar  was  made  by  numbering 
the  days  on  a  single  strip  of  paper,  each 
week  running-  down  across  the  strip.  If 
a  small  calendar  can  be  obtained  with 
the  numbers  arranged  in  this  fashion,  the 
months  may  be  pasted  side  by  side,  care 
being  taken  to  fit  the  ends  and  beginnings 
of  months  together  with  great  accuracy, 


To  use  this  device  to  determine  when  a 
boy's  year  ends,  the  slide  is  placed  so  that 
the  zero  mark  falls  on  the  week  in  which 
the  boy's  year  began.  The  50-wcek  mark 
will  then  show  instantly  in  what  week 
the  eiul  of  that  period  talis,  whereas  by 
calculating  from  an  ordinary  calendar 
there  is  a  big  chance  for  a  mistake,  par- 
ticularly as  there  are  fractions  of  weeks 
on  each  month's  page.  In  case  the  l»oy 
has  been  out  a  number  of  days  during  the 
year,  the  user  of  the  device  merely  counts 
ahead  that  number  of  days  on  his  calendar 
from  the  point  indicated.  The  other 
periods  are  calculated  the  same  way. 


Crane  Rotates  in  Stovepipe 


On  the  farm  it  frequently  happens,  at 
busy  times,  that  two  or  three  meo  are 
called  away  from  their  work  to  assist  in 


A  Handy  Crane  for  Farm  Use  is  Made  ol  a  FwlMd 
Trat  Tnink.Thus  Simplifying  ConttnwtiMi 
mad  Qiviaf  Orvat  Stfrnfth 


removing  a  wagon  body  from  the  nm-  { 

ning  gear,  or  to  replace  it  with  a  hay- 
rack. Numerous  devices  are  constructed 
for  such  jobs,  but  the  one  shown  in  the 
illustration,  which  was  erected  by  a  \'ir-  j 
ginia  farmer,  is  certainly  to  be  reckoned 
among  the  best. 

The  perpendicular  post  is  a  forked  white 
oak  trunk,  6  in.  in  diameter,  with  an  8-ft. 
crosspiece  bolted  to  it.  The  four  hooks 
are  made  of  wagon  tires,  fastened  to  a 
ring  made  from  ^^-in.  round  iron.  .\ 
stout  rope  is  fastened  to  the  ring  by  a 
detachable  hook,  and  runs  through  pul- 
leys down  to  the  crank-operated  drum. 

\\y  lowering  the  hooks  and  attaching 
them  to  the  corners  of  the  wagon  box, 
a  boy  can  easily  raise  the  box  from  the 
gear.  As  the  upright  post  is  placed  in  a 
cement  socket,  the  wagon  box  can  be 
lowered  to  the  trrouna  and  the  crane 
turned  in  the  opposite  direction  to  raise 
the  hayrack  or  other  box.    By  driving 
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around  to  tius  side,  the  cack  can  be  iow- 
.ered  onto  the  gear. 

The  hooks  may  be  removed  and  hung 
.-ifrainst  the  post  out  of  the  way,  leaving 
the  derrick  free  for  other  purposes,  such 
as  hoistii^  a  cow  or  frig  when  batcho'' 
ing. 

To  make  the  cement  socket,  a  hole  was 
dug,  about  2%  ft.  deep  and  the  same  diam- 
eter; a  few  inches  of  cement  mixture  was 
j'oured  in,  to  cover  the  bottom,  and  left 
until  almost  set  A  stovepipe  was  then 
placed  exactly  upright  in  the  center  of 
the  hole,  and  concrete  was  filled  in 
.nround  it  and  built  above  the  ground  in 
the  shape  of  a  cone.  The  pipe  can  be  re- 
moved or  not,  as  desired. 

Two  grooves  across  the  top  of  the 
cone,  and  a  hole  in  the  post  at  the  cor- 
responding hcifjht,  make  it  possible  to 
insert  a  bolt  which  locks  the  crane  in  any 
position. 


•Kff  «.uft 


Wagon  Greased  without  Removing 
Wheels  from  Axles 

By  fitting  the  wagon  wheels  with 
grease  cups,  as  shown  in  the  drawing,  it 
is  possible  to  grease  the  wagon  as  often 

as  necessary  with- 
out removing  the 
wheels.  This  is  a 
great  help  in  the 
summer  when  the 
wagons  arc  doing 
heavy  work  con- 
tinuously, a  n  d 
when  tlie  grease 
runs  out  at  both 
ends  of  the  hubs 
because  of  the 
heat.  The  grease 
cup  is  simply  a 
1-in.  hole  drilled  entirely  tlirou^di  one 
!^iUe  of  the  hub.  A  plug  oi  hard  wood, 
with  a  screw  eye  in  one  end  and  slotted 
with  a  saw  cut  at  the  other  end.  fits  info 
the  top  of  the  hole.  It  should  fit  tightly, 
the  slot  making  it  grip  the  side  of  the 
■iole  firmly.  To  grease  the  wagon,  re- 
lieve the  plug  from  each  grease  cup,  and 
force  the  grease  into  the  holes  with  a 
Mick  or  grease  gun,  such  as  used  for 
iiutos.  There  i^  always  a  little  space  be- 
tween the  skein  and  hub,  and  this  space 
>s  easily  filled  with  grease  by  means  of 
the  grease  cup.  Since  the  method  can  be 
Used  when  the  wagon  is  loaded,  there  is 
no  excuse  for  running  on  dry  skeins. 


Portable  Hoist  of  Pipe  «ad  Fittings 

A  portable  hoist*  suitable  lor  use  in 

an  automobile-repair  shop,  can  be  made 
of  lengths  of  pipe  and  pipe  fittings,  the 


Chain 
HOIST  ' 


A  Pramc  to  Support  a  Tackle  Block  is  Made  of  Pip« 
and  _Pittinga,  and  Saves  the  Cost  of 
Hoictiag  AppantM 


only  tools  necessary  being  a  T)ipe  cutter 
and  a  threading  tool.  Its  usefulness  will 
be  demonstrated  every  time  it  is  neces- 
sary to  remove  a  motor,  transmission, 
or  other  heavy  unit. 

The  example  shown  in  the  illustration 
is  of  the  tripod  type,  three  inclined  pieces 
of  pipe  forming  the  legs,  with  three  hori- 
zontal sections  serving  as  braces  for 
these  members.  The  joints  are  made  of 
tee  connections,  while  ordinary  floor 
flanges  are  used  as  feet.  The  portion 
supporting  the  tackle  block  is  of  the  type 
of  fitting  called  a  "cross,"  and  the  hook 
that  holds  the  chain  is  formed  by  one  of 
the  Ices,  which  passes  through  the  cross 
and  js  bent  afterward.  This  makes  a 
stronger  support  than  a  hook  screwed 
into  the  cross,  as  the  latter  form  of  con- 
struction might  cause  excessive  strain  on 
the  threads. 


"^A  mandrel  used  in  babbitting  will  come 
out  more  easily  if  coated  with  white  lead. 


Empty  Gasoline  Tanks  Are  D«n|;erous| 

A  full  gasoline  tank  is  never  as  dan-) 

gerons  as  an  cniiny  one  is  likely  to  be.  ' 
A  little  gasoline,  remaining  in  a  tank, 
vaporixes  easily  and  forms  with  the  air 
a  dangerous  explosive  mixture.  There- 
fore, if  soldering  or  other  work  is  to  be 
done  on  an  empty  tank,  care  must  be 
taken  to  keep  all  flames  at  a  distance  from 
the  work.  - 
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Holder  for  Wrapping-Paper  Roll 

A  grocer,  annoyed  by  the  sudden 
breaking  of  a  holder  for  roll  wrapping 


Tire  SlMlff  Bradni 
Board.  Pom  an 


■ad  a  tMmtf  Mounted  en  a 
ci«nt  Rack  for  Paper  Relit 


paper,  quickly  mounted  a  substitute, 
shown  in  the  drawing,  and  has,  so  far, 
not  bought  a  new  holder.  Two  light 
shelf  brackets  were  screwed  to  a  board, 
at  about  12  in.  distance  from  each  other. 
The  upper  screw  holes  in  the  upright 
legs  were  exactly  in  line.  Through  these 
he  slipped  a  light  steel  rod.  with  a  right- 
angle  bend  at  one  end,  and  a  small  cot- 
ter pin  at  the  other.  The  end  of  one 
bracket  was  slotted  for  greater  conven- 
ience in  changing  the  roll  of  paper. 

A  wooden  ruler,  attached  to  the  board 
by  screws  through  both  ends,  with  wash- 
ers underneath,  formed  a  convenient 
straightedge  for  tearing  off  paper.- 


CAP  WrTH 
ORIULCO 
HOIX  FOR 
SiGHTINa 


Builders'  Level  Made  from  P^»e 

The  builders'  level  here  shown  was 
made  inexpensively  of  pipe  fittings,  all 
purchased  at  a  plumbing-supply  house. 

A  pendulum, 
rl'pipt  zo'lonq  made  of  a  piece 
of  pipe,  hangs 
from  a  chain,  and 
is  capped  at  t  h  e 
lower  end.  This 
lower  end  is  part- 
ly filled  with  lead, 
and,  as  the  chain 
i  s  flexible,  the 
pendulum  is  a  1  - 
ways  vertical. 
Two  other  pieces 
of  pipe  arc  at- 
tached to  the  top 
of  the  pendulum 
on  each  side  by 
means  of  a  cross, 
whichmakes 
them  perpendicular  to  the  pendulum,  and, 
as  they  arc  of  equal  length,  they  coun- 
terbalance each  other,  so  that  their  hori- 


zontal position  is  permanently  main- 
tained. These  serve  as  a  telescope.  The 

chain  is  fastened  to  the  top  of  the  cross 
by  wires  and  a  ring,  the  latter  passing 
around  the  top  of  the  cross  just  below 
the  flange,  so  that  a  swivel  joint  is 
formed  which  enables  the  telescope  to  be 
turned  easily  in  all  directions.  One  end 
of  the  telescope  is  covered  with  a  cap 
with  a  small  hole  drilled  in  it  for  sight- 
ing, and  crossed  wires  are  placed  at  the 
opposite  end.— D.  W.  Daley,  Parkersburg, 
West  Virginia. 

Safeguarding  the  Left  Front  Wheel 

When  a  motorist  had  experienced  two 
accidents  by  colliding  with  projecting 
hubs  of  trucks  at  night,  he  devised  and 
had  installed  a  simple  guard  to  protect 

the    hub    of  the 


ivirn  tNO's 


wheel  from  being 

struck  and  conse- 
quently deflected 
to  the  side,  with 
damage  to  the  car. 

The  attachment 
was  made  of  a 
piece  of  steel  pipe, 
attached  at  the 
front  to  the  horn, 
or  spring  hanger  of  the  car,  flared  or  bent 
outwardly  and  back,  partly  encircling  the 
wheel,  then  fastened  to  the  left  running 
board. 

The  piping  is  far  enough  from  the  out- 
side of  the  wheel  hub  to  permit  tire  re- 
moval, the  space  at  this  point  being  wider 
than  the  tire,  and  the  pipe  slightly  above 
the  hub.  Were  an  accident  to  occur  due 
to  striking  at  the  side,  the  front  end 
would  only  be  pushed  over,  without 
wrecking  the  steering  control.— G.  A. 
Luers,  Washington,  D.  C. 


Paper  Grease  Gun  for  Emergency 

To  fill  the  transmission,  or  differential, 
case  of  an  automobile  with  grease  when 
no  grease  gun  is  available,  is  a  task  calU 
ing  for  some  ingenuity.  One  motorist 
met  the  difficulty  by  making  several 
cone-shaped  tubes  of  heavy  paper,  the 
small  end  of  each  being  made  to  fit  the 
holes  in  the  cases.  He  filled  each  cone 
with  grease,  placed  the  small  end  in  the 
filling  hole,  and  folded  the  paper  over 
the  grease,  squeezing  its  contents  toward 
the  hole.  In  this  way  he  crushed  the 
cone  together,  and  forced  all  the  grease 
into  the  case. — Bemet  S.  Swanson,  Chi- 
cago, 111. 
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A  Three -Mirror  Bathroom  Cabinet 


By  DALE  R.  VAN  HORN 
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A  \'  improved  bathroom  cabinet,  with 
the  advantage  of  three  mirrors  in- 
'^tead  of  one,  may  be  easily  made  at  home. 
The  chief  merit  of  this  cabinet  i&  the  fact 
tiiat  the  two  side  mirrors  may  be  put  out 
oi  the  way  when  not  in  use.  They  are  so 
arrang^ed  that  they  slip  behind  the  cab- 
inet, and  are  pulled  out  and  placed  at  a 
cuuvenient  angle  when  wanted. 

The  cabinet  consists  of  a  box  of  hard 
wood,  16  in.  wide,  4  in.  deep,  and  22  in. 
high.  The  four  or  five  shelves  which 
may  be  provided 
arc  of  any  suitable 
'  j-in.  material  that 
will  work  in  well. 
These  are  put  in 
place  as  shown,  and 
are  narrower  than 
the  depth  of  the 
cabinet  to  allow  for 
t  h  c  thickness  of 
the  door.  The  fronl- 
p.dicl  mirror,  which 
shouhl  be  a  good 
thick  one,  is  put  in 
in  the  usual  way.  It 
may  be  beveled  if 
desired. 

For  the  two  side 
tiiirrors,  the  same 
heavy  weight  of 
glass  is  used.  These 
mirrors  are  the 
same  size  as  the 
back  of  the  cabinet, 
and  are  bound  in 
li<  a\  v     copper  or 


MiRCiORS  U.IOE.  BACK 
OrCABMET  WHBNNOT 


UCTAL  rHAMC 


A  Bathroom  Cabinet,  with  Two  Extra  Adiuatable 
Mirrors  ,it  the  Sides,  will  Be  Very  UbcIOI 
without  Occupying  Much  Space 


galvanized  iron.  The  upper  details  show 
the  manner  in  which  the  gr^ass  is 
hound.  The  sheet  metal  is  cut  in  strips, 
2  in.  wide,  and  bent  over  the  edges  of  the 
glass,  being  beveled  at  the  corners  to  fit. 
The  two  hinges  consist  of  V^i-in-  brass 
rod"^.  and  are  2  in.  longer  than  the  height 
of  the  mirrors.  They  are  inclosed  in  the 
metal  binding  of  the  mirrors  as  shown, 
with  1  in.  projecting  from  each  end.  The 
metal  is  finally  made  solid  either  by  sol- 
dering the  comers,  including  the  brass 


rods,  or  by  drillinjx  through  the  side  -trips 
and  the  hinge  and  driving  in  small  pins, 
soldering  being  preferable.  Care  «hould, 
of  course,  be  takm.  to  prevent  !  <  kage 
of  the  glass  due  to  heat.  After  ><>ltkrir.g, 
a  hie  will  smooth  joints  before  painting. 

For  the  rest  of  the  cabinet,  two  pieces 
of  heavy  sheet  metal  arc  cut,  as  shown  in 
the  lower  detail.  These  are  3  in.  wide, 
and  in.  longer  than  the  width  of  the 
cabinet.  To  cut  the  .^lots,  the  he>t  way 
is  to  bore  holes  at  the  extremities  and 

then,  with  a  file, 
scratch  the  outlines 
of  the  slots  a  num- 
ber of  times,  until 
the  strips  of  tin  may 
lie  easily  ptinchfd 
out.  Holes  are  then 
bored  for  wood 
screws,  and  the 
back  side  bent  up 
to  fit  against  the 
wall,  as  shown. 
These  strips  of 
metal  will  be  sutH- 
cient  to  hold  the 
cabinet  again -t  tlie 
wall,  but  it  will  re- 
quire a  small  5;helf 
to  re.st  upon.  This 
may  be  of  any  ma- 
terial, and  is  out  of 
sight. 

The  action  of  the 
two  extra  mirrors 
is  obvious.  Due  to 
the  arrangement  of 


DCTAiL  or 
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the  slots  for  the  ends  of  the  brass  rods, 
it  is  quite  easy  to  pull  out  the  mirror."? 

whcnevi  1  Icsired,  and  push  them  back 
out  of  sight  .It  times  when  the  center  mir- 
ror only  is  rc(|uired. 

Give  the  inside  of  the  cabinet  two  coats 
of  white  paint,  and  finish  the  ont^itle 
either  in  the  same  color,  or  any  other  to 
harmonize  with  the  rest  of  the  room. 

A  bathroom  cabinet  of  the  common 
variety  may  be  provided  with  this  same 
set  of  mirrors, 

783 


Digitized  by  Google 


7»4  • 


POPULAR  MECHANICS 


Airplane  Glider  Made  of  Feathers 

One  of  the  most  interesting  of  the 
many  types  of  toy  airplanes  now  being 
made  is  the  one  shown  in  the  photograph. 


Feathers  Which  can  be  Picked  Up  in  the  Barnyard 
Form  the  Wings  and  Tail  Planes  of  a  Glider,  Which, 
for  Lightness  of  Wing  Construction,  Is  Unexcelled 

It  consists  of  a  number  of  feathers,  stuck 
into  ordinary  corks  and  mounted  on  a 
fine  sliver  of  hard  wood,  5  in.  long.  The 
large  feathers,  which  in  this  case  are  IVi 
in.  long,  form  the  wings  of  the  glider,  and 
the  small  ones  at  the  rear  form  the  stabil- 
izers. Of  the  three  corks,  the  central 
serves  as  a  handle  for  holding  the  glider 
when  flying  it,  but  chiefly  as  a  weight  to 
adjust  the  glider  for  balance.  It  should 
be  moved  forward  or  back  until  the 
proper  position  to  give  the  best  flight  is 
found.  The  angles  at  which  all  the 
feathers  are  set  will  have  to  be  taken 
care  of  very  carefully,  as  it  is  easy  to 
prevent  the  glider  from  working  at  all 
by  simply  having  a  little  more  angle  of 
incidence  in  one  wing  than  in  the  other. 
One  who  knows  something  of  the  shape 
and  placing  of  airplane  wings  and  tail 
planes,  will  find  the  proper  arrangement 
of  the  feathers  with  very  little  experi- . 
menting.  —  Vincent  J.  McMurtry,  Chi- 
cago, 111. 


Leather  Strips  on  Bicycle  Tires 

Cyclists  who  use  single-tube  tires  of 
the  cushion-pneumatic  type  may  practice 
economy  by  wrapping  them  in  leather 
straps;  this  is  a  dependable  way  of  pre- 
serving them,  and  saves  the  cost  of  new 
tires.  Procure  some  small  leather  straps, 
%  in.  in  width,  and  join  them  together 
with  small  rivets,  preferably  of  the  clinch- 
er type.    To  make  these  joints  smooth. 


taper  the  parts  which  are  to  overlap  by 
slicing  them  with  a  sharp  knife,  thereby 
preventing  ridges  from  being  formed. 
Partly  deflate  the  tire,  and  wrap  the 
leather  around  the  rubber  until  it  is  com- 
pletely covered ;  then  fasten  the  ends  to- 
gether with  a  buckle,  and  pump  the  tire 
up  hard.  The  leather  must  be  occasion- 
ally removed  and  cleaned,  as  dust  and 
sand  will  work  under  it,  but  it  will  need 
no  other  attention.  The  straps  for  both 
wheels  will  cost  about  $3,  but  they  will 
last  for  years,  and  will  effectually  prevent 
punctures. — Robt.  C.  Knox,  Rogers,  Ark. 


Electric  Bell  as  Nursing  Aid 

A  convalescent  recovering  from  a  seri- 
ous operation  was  warned  by  the  surgeon 
not  to  lie  on  his  back,  but  he  constantly 
took  that  position  in  his  sleep.  Tying  the 
body  and  limbs  prevented  him  from  rest- 
ing, so  a  wood  push  button  was  fastened 
to  a  cloth  bandage  and  strapped  to  his 
back.  This  made  a  night  nurse  unneces- 
sary. As  soon  as  the  patient  turned  on 
his  back  the  bell  warned  him,  and  there- 
after he  was  able  to  go  to  sleep  without 
danger. — V.  H.  Todd,  Orange,  N.  Y. 


Wrist  Watch  Seen  through  Gauntlet 

The  usefulness  of  wrist  watches,  to  mo- 
torists, airmen,  and  others,  is  seriously 
impaired  by  the  fact  that  the  watch  can- 
not be  seen  through  the  gauntlet.  The 
method  used  by  a  California  flier  is  to 
make  a  hole  in  one  gauntlet,  4  in,  in  di- 
ameter, and  cover  it  with  a  piece  of  heavy 
transparent  celluloid,  stitched  into  the 
leather,  the  hole  being  so  located  that  the 
window    comes  directly 


The  A  i  r  m  a  n's 

Gauntlet  is  Pro. 
vided  witha  Win. 
dow  through  which  His 
Wrist  Watch  is  Visible 


over  the  wrist  watch,  and  permits  obser- 
vation of  it  without  admitting  air  or  dirt 
to  the  wrist. — John  E.  Hogg,  Los  Angeles, 
California, 
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Photos  Reproduced  without  a  Camera 


Living  Plants  Form  Doll's  Dress 


To  reproduce  an  unmounted  photo- 
graph without  using  a  camera,  place  it, 
face  downward,  on  a  piece  of  contrast 
paper.  Lay  the  two  pieces  in  an  ordinary 
printing  frame,  the  photograph  to  be  re- 
produced being  next  to  the  glass.  Hold 
the  frame  in  bright  sunlight  for  a  few 
seconds,  the  exact  time  depending  on  the 
density  of  the  photograph,  the  thickness 
of  the  paper,  and  other  factors.  Then 
develop  the  print  in  the  usual  way,  and 
if  the  exposure  and  development  have 
been  correctly  timed,  the  result  should  be 
a  clean-cut  negative  or  reversed  print. 
To  obtain  a  positive,  duplicate  the 
process,  using  the  negative  instead  of  the 
original  photograph. — Glen  D.  Fleak, 
Opelousas,  La. 


The  photographs  show  a  novel  idea 
which  may  furnish  amusement  to  those 
who  like  to  grow  things  indoors.    In  a 


Door  Knob  as  Faucet  Handle 

Those  who  travel  a  good  deal  are  likely 
to  be  familiar  with  the  problem  of  the 
faucet  with  the  missing  handle.  In  such 
a  case  the  square  head  usually  remains, 
but  a  wrench  is  necessary  to  turn  it.  It 
is  often  possible  to  find  a  door  knob 
which  fits  the  head,  and  it  makes  an  ex- 
cellent temporary  substitute. 


Lamp  Base  Made  from  Steering  Post 

When  an  old  worn-out  automobile, 
with  which  many  pleasant  memories  may 

|)e  associated,   

is  finally  con- 
signed  to  the 
junk  heap, 
good  use  can 
be  made  of 
the  steering 
wheel  in  the 
manner 
shown  in  the 
photograph. 
The  wooden 
part  of  the 
wheel  can  be 
easily  re- 
finished,    and  ^  

part    of  the 

column  provides  an  excellent  standard  for 
a  table  lamp.  Suitable  fixtures  for 
mounting  the  lamp  at  the  top  of  the 
column  may  be  readily  purchased  at  an 
electric-supply  store. 


Vinei  Growing  up  the  Framework,  Which  Constitutei 
a  Doll's  Body.  Provide  It  with  a  Drest 
ol  Living  Foliage 

flowerpot  is  set  a  little  framework  of  thin 
wood  or  bamboo,  on  the  top  of  which 
arc  fastened  a  doH's  head  and  arms.  In 
the  soil  below  are  planted  the  seeds  of 
some  small  flower  plant  or  vine.  Such 
seeds  as  nasturtium,  morning-glory,  spi- 
dcrwort,  and  several  others,  are  suit- 
able for  the  purpose.  As  these  little 
creepers  grow,  they  are  trained  up  the 
framework,  and  thus  the  doll  is  provided 
with  a  dress  of  living  growth,  the  effect 
of  which  is  quite  striking  and  altogether 
novel. 


^When  a  section  of  stovepipe  is  too 
'ong  to  make  a  good  fit,  the  superfluous 
part  can  be  cut  off  with  a  can  opener. 


Old  Oilstone  may  be  Made 
into  a  Circular  Stone 

.-\n  old  oilstone,  which  was  too  small  to 
be  useful  in  the  ordinary  way,  was  cut  to 
a  nearly  circular  shape  with  a  hacksaw, 
and  a  V^-'in.  hole  was  bored  in  it  for  a 
shaft.  Mounted  on  a  }^-'\n.  holt,  with  a 
pulley  at  the  other  end  of  the  bolt  and 
bearings  between,  this  formed  a  useful 
circular  stone.  The  stone  was  smoothed 
down,  after  it  was  set  running,  by  the  use 
of  a  sharp  piece  of  steel.  It  was  found 
useful  for  smoothing  out  the  scratches 
left  on  metal  work  by  an  emery  wheel, — 
R,  Swan,  Herman,  Neb. 
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A  Dutch  Oven  Is  a  Valuable  Asset  to  the  Late-Fall  Camper,  as  It  Provides  Means  for  Cooking  a  Steaminc 
Hot  Meal.    It  is  Made  without  Other  Materials  Than  Clay  and  Firewood 

A  Dutch  Oven  for  the  Camp 


The  relish  of  food  cooked  in  a  camp 
over  a  wood  fire  in  the  open  will  never 
be  forgotten  by  the  occasional  camper. 
Not  many  have  tasted  j)a.stry  cooked  in 
an  old-fashioned  Dutch  oven.  This  oven 
is  first  heated  by  buildinp  a  fire  in  it; 
then,  when  the  oven  reaches  the  proper 
temperature,  the  fire  is  raked  out  and  the 
food  placed  in  it.  The  resulting  flavor  of 
wood  smoke  appeals  to  most  campers. 

The  illustration  shows  how  to  form  the 
clay  for  such  an  oven,  and  bake  it  to 
shape.  Procure  a  number  of  straight 
sticks  and  poles,  3  ft.  long,  and  make  a 
j)ile  of  them  as  nearly  square  as  possible, 
18  in.  each  way,  driving  stakes  at  the 
sides  to  hold  them  in  place.  At  the  end 
of  this  pile,  stand  a  bunch  of  the  sticks 
on  end,  making  the  bunch  round  and 
about  8  in.  in  diameter.  The  sticks  can 
be  tied  together  with  a  stout  cord,  or 
with  a  twisted  rope  made  of  hay. 

On  top  of  the  main  pile,  place  one  or 
two  pieces  of  wood,  cut  from  a  log  or 
limb  of  a  tree,  6  or  8  in.  in  diameter ;  these 
are  to  form  holes  in  the  clay  top. 

When  the  poles  are  built  up  as  de- 


scribed, they  are  ready  for  the  clay  cov- 
ering. The  clay  must  be  selected  with 
care,  as  much  depends  on  the  quality  and 
the  mixing.  A  hillside  may  produce  the 
right  kind,  either  blue  or  yellow.  Mix 
this  to  a  paste  with  water,  and  apply  a 
coat  over  the  wood,  about  2  in.  thick, 
covering  it  with  earth,  except  the  front 
end  of  the  sticks,  the  top  of  those  stand- 
ing vertically,  and  the  wood  blocks.  After 
the  covering  is  completed,  the  oven  is 
ready  for  firing,  which  is  done  by  remov- 
ing the  large  pieces  of  wood  from  the 
holes  in  the  top,  and  building  a  fire  un- 
der the  sticks  inside  the  oven. 

In  cooking,  this  furnace  may  be  used 
as  a  stove  or  a  Dutch  oven.  A  trench  is 
dug  on  the  inside,  over  which  green 
limbs,  or  iron  bars,  are  placed  like  a 
grate,  to  hold  the  burning  fuel.  When 
using  it  for  a  Dutch  oven,  a  fire  is  made 
in  it  and  kept  burning  until  the  walls  arc 
thoroughly  heated;  then  it  is  raked  out, 
and  the  food  to  be  cooked  is  placed  in 
it.  The  oven  should  be  quite  well  sealed 
during  the  cooking  period. — Charles  R. 
Fisher,  Chicago,  111. 


Indirect  Illumination  Provided 

Any  person  who  sufFcrs  from  weak 
eyesight  is  at  a  serious  disadvantage  if 
he  is  obliged  to  do  much  studying  by 
artificial  light.  When  not  so  engaged,  he 
shouhl  rest  his  eyes  by  avoiding  strong 
illumination,  and  where  an  incandescent 
droplight  is  used  as  a  reading  lamp,  with 
an  ordinary  conical  shade,  it  is  possible 
to  obtain  a  subdued  light  by  hanging  the 
shade  upside  down,  so  that  the  light  is 
reflected  from  the  ceiling,  instead  of  com- 


ing directly  from  the  globe.  To  make  thi.<; 
adjustment,  punch  small  holes  around  the 
rim  of  the  shade,  fasten  a  short  string  to 
each  hole,  and  tie  all  the  strings  together 
in  such  a  way  that  the  knot  will  be  the 
same  distance  from  each  hole.  Tie  a 
cord  to  the  knot,  and  pass  it  through  a 
screw  eye  fastened  to  the  ceiling  about 
2  ft.  from  the  upper  end  of  the  lamp 
cable,  allowing  the  free  end  to  hang 
down.  Pulling  the  cord  inverts  the 
shade,  so  it  will  hang  evenly,  with  the 
globe  in  a  vertical  position. 
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Repairing  a  Worn  Wire  Grip 

When  a  wire  grip  refuses  to  take  hold 
of  the  wire,  the  job  may  be  finished  by 
slipping  an  old  flat  file  into  the  grip  with 
the  wire.  The  teeth  of  the  file  are  held 
against  the  wire  by  the  clamp,  and  hold 
perfectly. 

Restoring  Gloss  to  Straw  Hats 

A  straw  hat  which  has  been  cleaned 
with  chemicals  does  not  always  retain  its 
original  gloss  after  the  operation.  Coat 
the  hat  with  a  thin  solution  of  white 
shellac  after  it  has  been  cleaned  and  dried, 
and  the  glossy  appearance  will  be  restored. 


Running-Board  Dog  Carrier 

While  some  dogs  may  sit  quietly  on  the 
running  board  of  a  car  speeding  over 


Suspended  Printing  Frame 

The  amateur  photographer  works  at  a 
disadvantage  when  printing,  if  he  is 
obliged  to  use  a  light  suspended  from  the 
ceiling  by  a  short  cord.  An  extension  cord 
will  relieve  him  of  the  fatiguing  work  of 

holding  his  frame 
near  the  globe, 
but  it  will  not 
guarantee  that 
the  distance  be- 
tween the  source 
of  light  and  the 
frame  will  be  con- 
stant. This  con- 
dition is  impor- 
tant, however,  and 
a  dependable  ex- 
pedient is  shown 
in  the  sketch.  Cut 
a  long  piece  of 
stiff  cardboard,  a 
little  wider  than 
the  frame,  and  fold  it  as  shown,  so  that 
it  forms  a  box  with  two  of  the  sides 
open.  Lay  it  out  flat  again,  and  cut  a 
segment  of  a  circle  from  each  end.  It 
will  be  noticed  in  the  illustration  that  the 
conical  lamp  shade  passes  through  the 
opening  formed,  after  the  ends  have 
been  joined  together  at  the  top.  It  is 
necessary,  therefore,  that  each  segment 
should  be  more  than  a  semicircle,  so  that 
sufficient  board  will  overlap  to  provide 
material  for  fastening  the  ends  together. 
Both  segments  should  be  scribed  with 
the  same  length  of  radius,  so  that  they 
will  fit  the  conical  shade  at  the  same 
distance  from  the  apex.  If  the  pins  or 
wires  which  secure  the  ends  are  2V>  in. 
long,  or  more,  the  cardboard  is  not  likely 
to  buckle  at  the  top,  or  to  lose  its  rigid- 
ity.— Hugh  N.  Anderson,  Ste.  Agathe  des 
Monts,  Quebec. 


People  Who  Like  to  Have  a  Doe  on  the  Car,  but 
Have  No  Room  for  Him,  may  Find  the  Run- 
ning-Board Wire  Basket  Convenient 

rcugh  roads,  the  addition  of  a  wire  basket 
will  provide  safety  against  an  accident  to 
the  dog  as  a  result  of  an  extra-violent 
road  shock.  The  basket  may  be  readily 
fastened  to  the  running  board  with  sta- 
ples or  loops  of  wire. 

Washer  Cutter  Made  from  Old 
Expansion  Bit 

4 

When  the  lip  on  the  body  of  an  ex- 
pansion bit  is  worn  off,  or  the  worm  has 
been  blunted,  the  tool  is  too  often  thrown 

  away.    It  can  be 

easily  made  over 
into  a  tool  to  cut 
disks  and  wash- 
ers. All  that  is 
necessary  is  to 
grind  down  the 
cutter  and  the  re- 
mains of  the  body 
Hp,  and  to  file  the 
worm  to  a 
smooth,  round 
point  without 
making  it  sharp, 
so  that  it  will  re- 
volve in  the  ma- 
terial which  is  to  be  cut,  but  will  not 
penetrate  it.  Soft  metal,  leather,  fiber, 
and  similar  substances,  can  all  be  cut  with 
this  tool.  When  disks  are  to  be  cut,  the 
material  is  tacked  down  in  two  or  three 
places  just  outside  the  periphcr>',  but  if 
washers  are  to  be  turned  out.  the  center 
portion  is  tacked  down  and  the  outside 
circle  cut  first,  the  washer  being  held  in 
this  way  until  the  complete  inner  circl.' 
has  been  cut. — Henry  Simon,  Laguna 
Beach,  Calif. 
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AIR-PROPELLED  SLEDSAJ^D  ICE  BOATS 


^^OT  the  least  of  the  contributions 
which  aeronautics  has  made  to 
other  branches  of  engineering  is  the 
application  of  the  air  propeller  to  trans- 
portation over  ice  and  snow. 

An  attempt  will  be  made  here  to  de- 
scribe very  briefly  several  types  of  air- 
propelled  vehicles  traveling  on  skis  or 
runners.  All  of  these  are  homemade, 
using  ordinary  motorcycle  or  automobile 
engines,  and  designed  merely  for  carrying 
one  or  two  persons,  at  a  rather  high  rate 
of  speed.  In  the  case  of  the  first  outfit 
illustrated,  the  features  of  the  construc- 
tion will  be  described  in  considerable 
detail ;  the  others  are  illustrated  chiefly 
as  presenting  suggestions  to  those  who 
may  prefer  a  construction  a  little  different 
from  that  of  the  sled  in  the  photographs 
cn  this  and  the  next  page. 

This  first  sled  embodies  many  air- 
plane features  besides  the  propeller;  it  is 
designed  for  travel  over  either  snow  or 


ice.  The  making 
of  it  calls  for  parts  that  can 
)e  taken  from  a  motorcycle 
which  might  otherwise  be  merely 
laid  up  for  the  winter.  When  summer 
returns,  the  parts  can  be  restored  to 
the  motorcycle,  or  pontoons  can  be  sub- 
stituted for  the  runners,  to  form  a  hydro- 
plane. 

As  seen  in  the  drawing,  the  frame  i> 
made  of  1  by  2-in.  yellow  pine,  and  the 
outside  is  reinforced  with  y%  by  2-in.  band 
iron,  bolted  to  the  side.  This  forms  a 
frame  which  is  stiff  as  well  as  tough.  At 
the  rear,  the  frame  members  will  have 
to  be  brought  together,  as  shown,  and 
attached  to  a  block;  to  get  the  wood  to 
bend  to  the  curve  required,  it  will  be 
necessary  to  steam  it  or  soak  it  in  hot 
water. 

The  runners  are  made  of  Vz  by  ^-in. 
ash,  5  ft.  long.  They  are  provided  with 
cleats  to  prevent  whipping.  The  ends 
are  steamed  and  bent  to  an  angle  of 
approximately  45°.  The  bottoms  of  the 
runners  are  covered  with  No.  18  or  20 
gauge  sheet  steel.  In  the  center  of  each 
of  these  wide  runners  is  a  by  'A-in. 
sharp  steel  runner,  welded  to  the  center 
of  the  sheet-iron  bottom.  The  runners 
are  supported  by  brackets  which  swing 


Built   along  Strictly  Aeronautical  Line$,  This  Machine  Embodies  Lightness  and  Speed  Together  with  a 
Considerable  Degree  of  Safety.   The  Sled  is  Steered  by  the  Use  of  an  Air  Rudder 
as  Well  as  through  the  Front  Runners 
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around  the  ends  of  the  front  axle,  en- 
abling them  to  remain  in  contact  with  the 
road,  even  if  the  surface  is  irregular.  The 
front  axle  is  pivoted  to  the  center 
of  the  frame  for  the  spring.  The 
steering    gear   consists    of  two 
wheels,  pressed  and  riveted  to  a 
1-in.  steel  pipe,  one  of  which  is 
an  automobile  steering  wheel  and 
the  other  a  pulley,  to  take  a  Vs- 
in.   stranded    steel   cable.  The 
shaft  or  steering  column  is  sup- 
ported by  a  bracket  made  from  ...^  

band  iron.   The  cal)lc  is  fastened 
around    the    pulley.    an<l  run 
through  two  smaller  pulleys  to 
the  ends  of  the  front  axle.  A 
turnbuckle    is   provided   in  this 
steering  cable  to  take  up  slack 
whenever  it  develops.    To  the 
rear  of  the   frame  are  applied 
two  rudders,  one  vertical  an(l  one 
horizontal.     They   are  attached 
by  mean*  of  an  upright  piece  of 
hard    wood,   sup])orted    by  two 
similar  pieces  rc;'.ching  in  a  slanting  direc- 
tion  to   the  sides  of  the   frame.  The 
vertical  rudder  is  connected,  by  cables 
along  the  frame,  to  the  pulley  on  the 
steering  column,  so  that  the  rudder  turns 
in  a  direction  corresponding  to  that  in 
which  the  front  runners  are  turned.  The 
air  rudder  is  found  to  be  of  assistance  in 
steering  when  traveling  at   high  speed 
on  ice.     The  horizontal   rudder  is  ad- 
justable, so  that  the  rear  end  can  be  ele- 
vated slightly  wfien  traveling  without  a 
passenger.   The  rudder  thus  helps  to  pre- 
vent the  pull  of  the  propeller  from  lifting 
the  rear  runners  off  the  ice. 

The  propeller  used  is  5  ft.  in  diameter, 
and  is  shaped  to  a  pitch  of  4  ft.   It  is  made 
of  pine  boards  glued  together,  and  is  4  by 
6  in.  in  cross  section  before  carving.  It 
is  mounted  on  a  bracket 
made    of    yellow  pine, 
which  is  bolted  to  the 
front  of  the  frame.  A 
number  of  Vg-in.  stranded 
steel   cables   with  turn- 
buckles    at    the  end 
are  run  from  the  top  of 
the  propeller  bracket  to 
the  frame,  to  prevent  the 
vibration  from  loosening  the  fastenings 
of  the  bracket.    The  propeller  is  bolted 
to  a  flange  at  the  end  of  a  1-in.  shaft, 
supported  on  the  bracket  by  two  bronze 
bearings. 

The  engine  is  laid  on  a  bed  made  of 
angle  iron,  and  provided  with  steel  brack- 
ets to  accommodate  the  particular  shape 


of  the  engine  used.  The  brackets  are 
provided  with  an  up-and-down  adjust- 
ment which  raises  or  lowers  the  engine 


Another  View  of  the  Airplane-Type  of  Sled:  The  Propeller 
Guard  Is  a  Feature  without  Which  No  Such  Vehicle  can 
be  Considered  Safe  to  the  "Innocent  Byst«nder" 

to  take  up  slack  in  the  chain.  The  driv- 
ing sprocket  on  the  rear  wheel  of  the 
motorcycle  is  removed  and  bolted  to  a 
flange  at  the  rear  end  of  the  propeller 
shaft,  being  kept  in  line  with  the  sprocket 
on  the  engine.  The  chain  is  then  applied, 
giving  a  speed  ratio  of  about  IV2  to  1. 

A  gas  tank  is  hung  above  the  engine, 
being  supported  by  a  brace  bolted  to  the 
propeller  bracket  at  one  end  and  to  the 
spring  bracket  at  the  other.  The  oil  tank 
is  kept  within  reach  of  the  driver,  so  that 
he  may  pump  oil  into  the  crank  case  while 
in  motion.  The  throttle  on  the  carburetor 
is  controlled  by  a  steel  wire,  brought 
through  the  steering  shaft  and  fastened 
to  a  lever  on  the  steering  wheel.  The 
advance  lever  on  the  magneto  may  be 
controlled  the  same  wav.  if  desired. 


^^"x  8 "BAND  IRON 


The  Frame  is  Made  cf  Band  Iron.  Bolted  DirecMy  to  Strips  of  Wood. 
Which  Give  StifTnest.    It  it  Held  Together  by  Wires  with  Turnbuckles 

A  propeller  guard,  made  of  sheet  steel 
reinforced  by  rolling  the  edges  about  a 
steel  rod.  is  mounted  at  the  front.  It  is 
bolted  to  the  frame  and  braced  to  the 
propeller  bracket. 

The  seats  are  made  of  galvanized  iron, 
having  a  wooden  base  upholstered  with 
imitation  leather.    The  driver's  seat  is 
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tilted  back  and  hung  between  the  frame 
members;  the  rear  seat  is  fastened  in  a 
horizontal  position  over  the 
rear  axle.  A  lever  is  placed 


pcllcr  directly  on  the  crankshaft  of  the 
engine  and,  of  course,  mounting  the  en- 
gine high  enough  to^give  the  propeller 
space  to  turn.  Turning  at  a  higher  speed, 
the  propeller  need  not  be  so  large — a  3\--£- 
ft.  propeller  with  about  3-ft.  pitch 
licing  suflicient.  The  machine  of  this 
tyjic  illustrated  has  the  engine  and 
propeller  at  the  rear,  being  thus  a 
pusher  machine  rather  than  a  trac- 
tor. A  problem  which  enters  into 
this  type  of  construction  is  the 
gasoline  feed,  as  it  is  hardly  prac- 
tical to  mount  the  fuel  tank 
above  the  carburetor.  The  prob- 
lem  is   taken  care  of,  in  the 


A  Simple  but  Speedy  Type  of  Motor  Sled;  It  Consisis  "^^t^^  Merely  of  a  Plank  Mounted  on  Simple 
Wooden  Runners,  with  a  Frame  ai  the  Rear  to  Support  a  Motorcycle  Engine  with 

Propeller  Directly  Attached 


within  reach  of  the  driver's  foot,  con- 
nected by  a  steel  cable  to  a  drag  hook 
hung  under  the  rear  axle,  which  acts  as 
a  brake  when  required.  A  headlight  is 
attached  to  the  front  of  the  frame,  oper- 
ated by  a  storage  battery,  which  may  be 
mounted  whenever  night  driving  is  con- 
templated. 

The  engine  is  started  by  turning  the 
propeller  in  the  same  manner  as  an  air- 
jilane  engine.  With  an  ordinary  twin 
motorcycle  engine  turning  at  2,400  r.p.m., 
a  speed  of  55  miles  an  hour  has  been 
obtained.  The  sled  will  climb  n  15-per- 
ccnt  grade,  and  steep<.r  ouvs  c.in  be 
negotiated  with  a  little  .st:irt  before 
climbing. 

To  use  the  machine  on  the  writer,  it 
only  necessary  to  re- 
move the  runners 
and  rcj)lace  them 
with  pontoons. 
which  can  readily  be 
made  by  covering  a 
light  but  substantial 
wooden  frame  with 
sheet  metal. 

A  somewhat  sim- 
pler type  of  machine 
can  be  made  by 
mounting    the  pro- 


machine  illustrated,  by  the  use  of  a  vac- 
uum-feed system.  A  speed  of  50  miles 
an  hour  on  smooth  ice  is  claimed  for 
this  sled. 

A  machine  somewhat,  similar  in  type, 
but  heavier  and  more  powerful,  is  shown 
in  the  last  photograph.  It  shares  with 
the  preceding  one  the  features  of  direct 
drive  from  the  engine  to  the  propeller 
and  of  consequent  freedom  from  trans- 
mission difficulties.    It  also,  to  some  ex- 


A  Heavier  Type  of  Sled:  Driven  by  a  Water -Cooled  Engine  Taken  from  a 
Light  Automobile.  It  Avoids  the  Use  of  a  Chain  Drive,  but  Has  the 
Disadvantage  of  a  Heavy  Engine  Placed  High  in  the  Air 
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tent,  has  the  disadvantage  of  being  rather 
top-heavy,  and  this  must  be  taken  care 
of  by  placing  the  runners  far  apart  and 
avoiding  the  turning  of  very  sharp  curves. 
The  automobile  engine  used  is  an  ordi- 
nary water-cooled  one,  of  about  25  hp. 
It  is  mounted  on  a  skeleton  frame  with 
the  radiator  below  the  crankshaft,  just 
ahead  of  the  propeller.  Thus  the  pro- 
peller, in  drawing  back  the  air,  forces  it 
directly  through  the  radiator,  giving  quite 
effective  cooling.  The  frame  is  mounted 
on  elliptical  automobile  springs.  On  this 
sled,  the  runners  are  made  easily  de- 
mountable, and  two  sets  are  provided,  flat 
ones  for  use  on  the  snow  and  a  beveled 
set  for  ice  running. 

As  to  which  of  these  types  is  to  be  pre- 
ferred by  the  amateur  mechanic  who 
wishes  to  build  a  motor  sled,  this  depends 
largely  on  what  kind  of  an  engine  he  can 
get  hold  of;  whether  he  gives  first  im- 


portance to  safety  of  operation  or  to  ease 
of  construction,  and  other  questions  of 
this  nature.  The  first  sled  described  pos- 
sesses the  great  advantage  of  lower  distri- 
bution of  weight — an  engineering  feature 
which  contributes  to  safety  from  acci- 
dents. The  propeller  guard  is  another 
great  safety  feature.  The  second  sled  is 
perhaps  the  simplest  type  in  construction, 
but  the  engine  will  need  to  be  well- 
braced,  or  something  will  be  sure  to  rattle 
loose.  If  a  larger  water-cooled  engine  is 
available,  and  it  is  not  easy  to  procure  a 
suitable  chain  drive,  the  type  of  con- 
struction in  the  last  photograph  may  be 
almost  inevitable.  If  the  tread  or  the 
distance  between  the  runners  is  then  made 
great  enough  to  counteract  the  top-heavi- 
ness, and  if  the  runner  construction  is 
made  strong  enough  to  take  care  of  this 
extra  width,  there  is  no  reason  why  the 
sled  should  not  be  safe. 


To  Preserve  Shoe  Soles 

An  old  method  of  preserving  leather 
may  be  useful  in  these  days  when  shoes 
wear  out  so  rapidly.  A  thin  varnish  is  ap- 
plied to  the  leather — two  coats  with  a 
short  interval  between  them,  and  a  third 
one  after  these  have  thoroughly  dried.  If 
this  is  done  every  two  weeks  to  the  soles 
of  shoes,  their  wearing  qualities  will  be 
much  improved  and  a  saving  effected 
while  high  prices  prevail. 


Old  Tires  Prevent  Rattle  in  Car 

Whenever  an  automobile  is  overhauled 
periodically — whether  once  a  year  or 
oftener — a  very  economical  method  of  re- 
ducing vibration  in  the  chassis,  engine, 
and  body,  consists  in  placing  gaskets  of 
rubber  between  the  bolted  surfaces,  the 
gaskets  being  cut  from  sections  of  old 
tires.  The  elasticity  of  the  rubber  re- 
mains effective  for  about  a  year;  but,  to 
get  the  full  benefit  of  the  cushioning  ef- 
fect, the  gaskets  should  l)e  renewed  every 
time  the  car  is  overhauled.  Among  the 
places  where  they  are  of  service  may  be 
mentioned  the  spring  seats  on  the  axles, 
where  two  thicknesses  of  rubber  should 
be  placed,  if  the  car  is  a  heavy  one.  This 
prevents  road  shocks  from  being  trans- 
mitted directly  to  the  frame.  Similar 
pieces  should  be  placed  below  the  engine 
lugs,  before  these  are  bolted  to  the  frame, 
so  that  the  rubber  will  deaden  the  ham- 
mering of  the  explosions.  Gaskets  should 
also  be  placed  under  the  transmission 


lugs,  to  diminish  the  vibration  caused  by 
bringing  the  gears  into  mesh.  Other 
places  to  use  the  rubber  gaskets  are  the 
supporting  arms  of  the  radiator,  and 
the  ledges  of  the  body  and  engine  hood. 


Winter  Crop  from  Old  Potatoes 

Old  potatoes  that  are  left  at  the  end 
of  the  summer  may  be  used  to  raise  an 
indoor  crop,  no  matter  how  shriveled 
they  may  be.  Place  them  in  a  little  dry 
soil  in  a  dark  cupboard,  or  cellar,  and 
leave  them.  In  a  few  weeks  they  will 
start  to  sprout,  and  the  small  potatoes 
can  bt  gathered  when  they  are  about  as 
large  as  walnuts.  The  old  potatoes  will 
go  on  bearing  through  the  greater  part 
of  the  winter,  until  there  is  nothing  left 
of  them  but  dry  skins. 


Old  Tubers  Which  are  Left  at  the  End  of  a  Season 
can  be  Used  in  a   Peculiar  Form  of 
Indoor  Potato  Culture) 
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Sonndiiig  Board  for  Eloctric  B«U 

If  an  electric  bell  is  mottnted  on  an  old 
cigar  box,  with  an  S-shupcd  slot,  ahntit 
%  in-  wide  and  3  in.  long,  cut  at  each  side, 
the  loudness  of  the  sound  will  be  greatly 
increased.  The  box  acts  as  a  sounding 
board,  and  thus  enables  a  small  bell  to  be 
heard  all  over  a  moderate-sized  shojp  or 
warehouse.— H.' A.  Barwick,  Shawinigan 
Falls,  Quebec. 

•  '        Trapping  with  Live  Bait 

An  animal  that  would  otherwise  puss 
by  a  trap,  will  stop  to  investigate  the 


DOOn  FALLS  WHEN 
/"  TAI«OKR  !•  MOV&O 


A  LWt  CMcken  U  tXted  as  Bait  in  This  Trap,  but 
is  Protected  by  Wire  Netting  from  Attack 
b7  the  Animal  When  Trapped 

scent  of  a  live  chicken,  or  other  livo  f<^od 
that  suits  its  taste.  Skunk,  opossum,  aiid 
even  the  wary  mink,  may  be  caught  in 
this  way.  The  trap  should  be  made 
double,  with  a  cage  for  the  chicken  in 
the  center.  Take  four  boards,  about  8  in. 
wide  and  4  ft.  long,  and  nail  them  to- 
gether in  the  form  of  a  long  box  open  at 
both  ends.  Before  the  top  board  is  nailed 
on,  however,  put  in  two  partitions  of 
strong,  closc-mcshed  wire  netting  to  form 
a  cage  for  the  chicken.  Also  saw  out 
and  hinge  a  short  piece  of  the  top  board 
to  make  a  door  through  which  the  fowl 
can  be  put  in  and  taken  out.  Doors  in 
either  end  of  the  box  slide  up  and  down 
between  cleats  nailed  to  the  sides,  and 
are  held  open  by  a  simple  trigger. 

The  fact  that  the  prowling  animal  can 
glimpse  daylight  through  the  box  leads  it 
to  venture  in  without  suspecting  a  trap. 
Once  in  vide,  it  is  sure  to  touch  the  trig- 
ger, whicli  releases  the  door  and  lets  it 
drop  down,  closing  the  entrance.  There 
is  no  reason  why  another  animal  may  no^ 
enter  through  the  other  door,  making  a 
double  catch.  The  chicken  will  be  per^ 
fectly  safe,  as  the  animal  cannot  enter  its 


cage.  Furthermore,  an  animal  will  usu- 
ally lo.se  all  appetite  for  the  bait  when  it 
finds  that  it  has  been  trapped. 

The  nature  of  the  catch  can  he  deter- 
mined by  looking  through  the  hole  in  the 
top  of  the  box.  Unless  it  is  desired  to  take 
the  animal  alive,  it  Can  be  drowned  by 
holding  the  trap  under  water.  This 
should  always  be  done  with  a  skunk. 
The  trap  will  prove  more  effective  tf  a 
little  light  brush  is  spread  on  top  of  it. 
The  doors  should  be  arranged  to  close 
securely,  and,  if  necessary,  weighted.  A 
strip  of  tin,  tacked  along  the  lower  edge, 
will  prevent  the  animal  from  gnawing-  out. 

A  somewhat  similar  form  of  box  trap 
has  no  cage,  but  is  divided  in  the  center 
by  a  screen  of  wire  netting.  This  trap  i> 
baited  with  apple,  cabbage,  or  turnip,  and 
will  likely  catch  a  rabbit.  Should  a  mink 
or  a  skunk  come  along,  it  will  probably 
try  to  get  at  the  rabbit  from  the  other 
side  of  the  wire  screen,  and  be  caught 
in  tile  other  end  of  the  trap.  A  set  of  thi^ 
kitul  will  be  more  apt  to  get  a  mink  if  the 
rabbit  is  left  in  the  trap  over  the  second 
night.- 

Rubber  Bands  Hdp  Glue  to  Bind 

When  an  article  of  furniture  is  being 

glued,  the  permanence  of  the  job  does 
not  depend  entirely  on  the  quality  of  the 
glue.  Attention  should  also  be  given  to 
the  method  of  holding  the  glued  parT< 
together  until  the  glue  dries.  Wherever 
it  is  possible,  use  strong  rubber  bands. 
The  tension  is  steady,  and  they  C*n  be 
used  over  again  many  times.- 


OPEN  CAN 
AT  StOE. 


V  .  SHAPED 
SLOT  ABOUT 


Can  for  Gathering  Clover  Seed 

Ciathering  sweet-clover  seed  by  hand 
is  a  tedious  task,  even  when  the  patch  of 

land  is  quite 
small.  To  save 
time,  use  an  ordi* 
nary  fruit  can, 
with  a  slot  cut  in 
the  side,  as  shown 
—and  if  a  large 
quantity  of  seed 
is  needed,  cut  a 
large  hole  in  the 
bottom  of  the 
can,  and  attach  a 
bag  to  catch  the 
seed  as  it  falls  through.  When  using  it. 
catch  the  stalk  in  the  slot,  with  the  head 
inside  the  can,  and  pull  outward.  Fhe 
ed^  of  the  slot  wilt  detach  the  seed, 
which  will  fall  into  the  can. 
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Tool  Cue  from  Tire  Tube 


A  Cnriout  Water  Mill  or  Toibitie 


A  handy  pouch  for  small  emergency 
tools  can  be  made  from  a  12-in.  section 
of  an  old  automobile  inner  tube,  and  can 
be  carried  in  ihe  door  pocket  of  the  car. 
At  one  end  of  the  piece  of  tube,  cut  away 
snfTicicnt  rubber  to  leave  a  corrcs])on(l- 
ing  Hap,  about  IV2  in.  long.  Fold  the 
flap  over,  and  cement  it,  so  as  to  close 
the  entrance  to  the  tube  at  that  end, 
formtnj^  the  bottom  of  the  pouch.  'I'heti 
make  a  similar  flap  at  the  otiier  end,  aboui 
3  in.  long,  to  form  a  cover,  which  may 
be  secured  by  a  button  stitched  to  the 
rubber.  To  keep  the  tools  from  strik- 
ing together,  separate  compartments  can 
be  made  by  makinij  vettical  stitches, 
which  hold  the  front  and  back  together 
between  the  compartments. — Y.  K.  Stod- 
dard»  San  Diego,  Calif. 


Stand  for  Tobacco  Pipe 

A  convenient  stand,  or  rack,  for  hobl- 
ing  the  smoker's  pipe  in  an  upright  po- 
sition when  not 
in  use.  can  be 
made  by  bending 
a  single  piece  of 
wire  to  the  shape 
illustrated.  Stiff 
steel  or  hard- 
brass  wire  should 
be  used,  and  the  shape  should  be  pat- 
terned so  as  to  bring  the  weight  of  the 
pipe  well  inside  the  circular  base.  The 
rack  can  be  nickelplated  at  <inall  ex- 
pense, if  desired  for  permanent  use. — 
Wayne  W.  Leyrer,  Atlantic  City,  N.  J. 


Tray  Made  from  Embroidery  Hoop 

With  a  few  glass  push  pins,  an  em- 
broidery hoop,  and  a  piece  of  leather,  silk, 
or  other  material,  an  ornamental  tray  can 
be  made,  suitable 
for  use  on  a  dress- 
ing table.  The 
material  is 
stretched  over  the 
outer  hoop,  and 
ripped  by  t  h  e 
inner  hoop  in  the 
usual  way,  but  be- 

f'lrc  placing  it  in  position  it  should  be 
carefully  cut  to  such  a  size  that  no  part 
of  the  edge  will  be  visible  when  the  inner 
hoop  has  been  adjusted.   Then  thrust  the 

push  pins  between  the  hoops,  to  serve  as 
legs  for  the  tray,  and,  if  desired,  add  a  lit- 
tle painted  decoration. 


The  toy  mill  here  shown  is  operated  by 
reaction  of  streams  of  water.  The  only 

materials  necessary  are  some  wheat 
stalks,  a  corked 
bottle,  two  hazel- 
nuts, and  a  wal- 
n  u  t  with  a  sharp 
point  at  one  end. 
Break  the  walnut 
open  at  the  end 
remote  from  the 
point,  remove  the 
kernel,  and  bore 
a  hole  in  each  side 
to  admit  the  ends 
of  two  pieces  of 
wheat  stalk,  about 
in-  long.  Then 
bore  two  holes  in 
each  of  the  hazelnuts,  one  at  the  top  and 
one  at  the  side.  Remove  as  nuich  of  tlie 
kernel  as  possible  from  the  interior  of 
each  nut  by  thrusting  a  needle,  or  a  piece 
of  wire,  through  the  holes  and  scraping 
the  nut  on  the  inside.  When  they  have 
been  fairly  well  hollowed  out,  fit  them 
onto  the  ends  of  the  long  straws,  and  put 
straws,  about  V2  in.  long,  into  the  holes 
at  the  sides.  Then  place  the  point  of  the 
walnut  on  the  cork,  balancing  it  so  that 
the  long  straws  hang  down  on  each  side 
of  the  bottle,  with  the  short  straws  point- 
ing in  oppf)site  directions. 

To  operate  the  mill,  pour  a  steady 
stream  of  water  ,into  the  walnut.  The 
water  will  run  down  through  the  long 
straws  into  the  hazelnuts,  and  out 
through  the  short  straws;  and  the  two 
outflowing  jets  of  water  will  cause  the 
apparatus  to  revolve  rapidly  as  long  as 
the  stream  continues  to  flow. 


To  Protect  Unexposed  Photo  Plates 

When  opening  a  box  of  camera  plates, 

cut  the  outer  one  in  two  at  the  center  of 
the  longest  dimension,  instead  of  cutting 
the  paper  and  opening  it  as  usual.  This 
leaves  the  outer  box  somewhat  like  a 
])laying-card  box,  the  two  halves  slipping 
over  the  ends  of  the  inner  box.  The 
plates  will  thus  be  prevented  from  being 
acciflentally  exposed,  which  may  occur  it 
the  inner  box  drops  out  when  lifting  off 
the  cover  of  an  ordinary  outer  box. — A. 
Handelman,  Montreal,  Canada. 


CWhen  trouble  is  encountered  in  put- 
ting on  a  tight  belt,  try  a  piece  of  .sand- 
paper between  the  belt  and  the  pulley. 
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Flash-Light  Battery  Forms  Key 

to  Electromagnetic  Lock 

Most  people  have  use  for  a  place  to 
store  articles  where  they  will  not  be  dis- 
turbed by  unauthorized  persons.  Any 
ordinary  cabinet  requiring  a  lock  and  key 
will,   of   course,   do,   but   the  table-top 


6CCTIONAL  VIEW  OC.TAIL  OT  MAONC.T 


The  Tible  Has  a  Hollow  Compartment  Which  Is 
Quite  Inaccessible  Except  by  Applying  a 
Small  Electric  Battery  as  a  Key 

cabinet,  opened  by  electricity,  is  novel  as 
well  as  practical,  and  safer. 

The  cabinet  itself  is  part  of  the  table. 
But  it  should  be  built  so  that  there  are 
no  screws  or  nails  that  may  be  drawn  to 
open  the  box.  The  drawing  shows  how 
such  a  cabinet  is  put  together.  The  legs 
of  the  table  serve  as  corner  posts.  The 
sideboards  are  screwed  to  these  posts,  but 
the  screws  should  be  started  from  the 
inside,  leaving  no  heads  showing  on  the 
outside  of  the  cabinet.  The  bottom  is 
fastened  to  strips  screwed  to  the  sides, 
all  screws  being  started  from  the  inside, 
as  before.  The  top  is  made  up  of  sever.il 
pieces,  fastened  together  by  cleats  on  the 
underside.  It  should  be  hinged  on  the 
inside,  as  shown. 

Means  of  locking  and  unlocking  the 
cabinet  are  provided  by  a  magnetic  latch. 
Between  the  ends  of  the  bracket,  the  bolt 
is  surrounded  by  a  light  coil  spring,  one 
end  of  which  is  run  through  a  hole  drilled 
in  the  bolt.  The  head  of  the  bolt,  at  the 
other  end  of  the  bracket,  forms  the  arma- 
ture of  an  electromagnet.  This  magnet, 
consisting  of  six  layers  of  No.  24  magnet 
wire,  wound  on  a  I'/^-in,  bolt  or  machine 


screw,  serves  to  unlock  the  cabinet.  The 
wires  making  connection  with  the  mag- 
net are  led  to  the  bottom  of  the  box.  and 
are  there  soldered  to  two  pins,  or  fine 
nails,  which  are  driven  into  the  bottom 
of  the  box,  and  thus  out  of  sight.  Where 
the  wires  cross  the  hinged  edge  of  the 
top,  they  should  be  left  loose,  with  a 
little  wire  in  a  free  loop,  so  that  they  can- 
not be  damaged  by  opening  the  lid.  In- 
sulated staples  may  be  used  to  hold  the 
wire  to  the  wood.' 

The  cabinet  may  be  finished  as  desired, 
hut  care  should  be  taken  to  remove  the 
finish  from  the  pin  or  nail  heads  on  the 
bottom  of  the  box.  so  that  they  will  make 
good  connection. 

To  unlock  tjie  cabinet,  hold  the  spring 
contacts  of  a  flash-light  battery  against 
the  pin  or  nail  heads,  as  shown  in  the 
drawing.  This  furnishes  current  to  the 
magnet,  which  pulls  back  the  bolt,  thus 
allowing  the  lid  to  be  raised.  If  it  is  de- 
sired to  make  a  spring  lock,  proper  shap- 
ing of  the  steel  plate  into  which  the  bolt 
fits  will  accomplish  this  result. — J.  Hor- 
ace Van  Nice.  Waukon,  la. 


Workman  Uses  Bench  Drill 

Fed  by  Hanging  Weight 

The  advantage  of  the  drill  here  shown 
is  that  it  is  fed  by  means  of  a  weight, 
so  that  the  operator's  hands  are  free  to 
hold  the  work  and  turn  the  crank.  It 
can  be  stopped  at  any  point  by  giving 
the  cord  a  couple  of  turns  around  the 
chain,  or  hook,  which  holds  the  pulley. 
By  changing  the  weight,  the  power  ap- 
plied to  the  feed  can  be  varied,  and  drill 
sizes  from  Vg  in.  to  Mi2  in.  have  been  used 
with  complete  success, — Wesley  S.  Mal- 
loy,  Whitefish,  Mont. 


A  Hanging  Weight  Feeds  a  Bench  Drill.  So  That  the 
Operator  may  Insure  Accuracy  by  Holding 
His  Work  with  One  Hand 
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Sun's  Rest  Rmw  Stenn  Bngine 

In  the  course  of  a  series  oi  experiments 
made  to  demonstrate  the  effect  of  lenses 

in  concentrating  solar  licat,  three  lenses 
collected  sufficient  heat  to  drive  a  small 
steam  engine.  They  were  arranged  at 
equal  intervals  around  the  vertical  cylin- 
drical boiler.  As  the  heat  from  the  sun 
could  pass  directly  through  only  one  oi 
them  to  reach  the  boiler,  it  was  reflected 
through  the  other  two  by  mirrors.  It  was 
necessary,  of  course,  to  place  each  of  the 
mirrors  at  a  certain  angle  to  the  path  of 
the  heat  waves  from  the  sun,  so  that  they 
would  be  reflected  through  the  lenses, 
and  to  adjust  each  lens  in  sttch  a  way  that 
the  heat  passing  through  it  would  reach 
a  focus  on  the  boiler.  The  three  focal 
points  were  thus  arranged  at  equal  inter- 
vals, to  insure  uniform  heating  of  the 
water.  In  this  experiment,  sufficient 
power  to  run  the  engine  was  obtained  in 
six  minutes:  but  the  number  of  mirrors 
can  be  nniltiplied  indefinitely,  as  lotig  as 
there  is  room  to  set  them  up  without  ob- 
structing the  light,  so  that  the  thne  taken 
to  hoi]  the  water  may  be  considerably 
reduced.— Philip  A.  Wall,  Bedford,  Mass. 


Square  Hole  Made  with  Round  Bit 

One  may  safely  wager  that  he  can  bore 
a  square  hole  with  a  rornid  bit,  provided 

the  material  to  be- 
bored  is  left  out 
of  the  agreement. 

T  h  e  illustration 
shows  how  the 
trick  is  done. 
Fold  a  piece  of 
paper,  or  card- 
board, and  clump 
it  between  two 
blocks  of  wood  in 
a  vise.  The  bit 
should  be  one  of 
the  type  used  for  making  blind  holes  with 
flat  bottoms  in  wood — an  auger  without 
the  guide  screw,  or  a  twist  drill  ground 
nearly  straight  across.  Bore  down  a  dis- 
tance equal  to  half  the  diameter  of  the 
bit;  when  the  cardboard  is  removed,  it 
will  have  in  it  a  square  hole  made  by  a 
Tounrl  bit.— Edw.  H.  Davis,  Philadelphia, 
Pennsylvania, 


€The  price  of  a  razor  strop  can  be  saved 

"y  u^ing  a  piece  of  newspaper  folded  to 
a  width  of  2  in.  The  porous  surface  offers 
sufficient  resistance  to  the  blade,  and  the 
pnuters  ink  acts  as  a  lubricant. 


Bnuded  Leather  Belt  t 

By  proceeding  as  follows,  it  is  not  dif- 
ficult to  braid  an  ordinary  leather  belt 


The  Bnidinc  of  the  B«lt  may  Look  Impossible,  but 
It  is  Basi^  Accoraplisbad  as  Dsacfibed 

without  cutting  the  strands  apart  at 

either  end: 

Cut  the  central  part  of  the  belt  into 
three  strands  of  equal  width,  beginning 
a  few  inches  from  the  buckle,  and  end- 
ing the  same  distance  from  the  last  hole. 
Fasten  the  buckle  to  a  hook,  and  begin 
braiding  the  strands.  After  about  6  in. 
has  been  braided,  it  will  be  necessary  to 
untangle  the  free  end  of  the  belt.  This 
is  done  by  holding  the  braided  part  of 
the  belt  in  the  left  hand,  while  the  right 
hand  passes  the  free  end  through  the 
cuts.  The  belt  should  be  braided  veiy 
tightly.  The  last  time  the  free  end  is 
untangled,  it  will  be  impossible  to  do  any 
ujore  braiding.  Then  loosen  the  strands, 
allowing  them  to  take  up  the  portion  re- 
maining un braided.  The  edges  may  be 
colored  with  shoe  polish,  if  desired. — Tod 
Masters,  Fort  Atkmson,  Wis. 


A  Siniple  Doorstop 

A  doorstop  which  is  easy  to  make,  and 
which  will  hold  the  door  in  any  position, 

even  if  the  floor 
is  somewhat  un- 
even, consists  of 
two  or  three 
blocks  of  wood 
fastened  by  a  few 
small  nails  and 
one  large  screw. 
The  curved  sur- 
face at  the  bot- 
tom is  made  eccentric,  so  that,  as  the 
block  is  rotated  b^  the  foot  around  the 
screw  as  a  pivot,  it  will  bind  against  the 
floor,  or  be  released  from  it.  depending 
upon  the  direction  in  which  it  is  rotated. 
The  large  block,  attached  to  the  door, 
serves  merely  to  give  a  longer  bearing  to 
the  screw,  which  is  essential,  as  the 
strain  upon  it  when  in  use  may  be  con- 
siderable. 
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Niitple  Tap  Made  from  Old  Spoke 

When  replacing  a  broken  wire  spoke 

in  nn  automobile  wheel,  it  is  sometimes 
diilicult  to  screw  tlie  new  spoke  into  the 

nipple,  o  w  i  n  g  to 
rust  and  a  c  - 
cumulated  dirt; 
and  if  force  is 
used,  another 
broken  spoke  may 
result,  or  a  dam- 
aged nipple,  which 
nuTin-  rriinivnl  of 
the  tire  w  hilt  a 
new  nipple  is  bc- 
inp:  screwed  in. 
This  trouble  can 
be  avoided  by  making  a  tap  out  of  an 
old  spoke,  provided  the  threads  are  still 
fairly  ijnod.  [-"ile  three  flats  on  the 
threaded  portion,  an  equal  distance  apart, 
as  shown  in  the  sketch,  and  cat  off  part 
of  the  spoke  to  form  a  handy  tool,  after 
bcndinj?  the  end  to  make  a  handle.  This 
will  make  an  excellent  cleaning  tap,  and 
can  be  used  several  times  before  it  be- 
comes dull.— D.  Welge»  Mason,  Nev. 


A  Simple  "Spirit"  Table  Levitation 

Spirit  effects  always  create  interest  and 
mystery.  A  simple  table-lifting  effect  can 
be  prodticed  at  home  with  little  prepara- 
tion. A  small,  litrht  stand  will  be  re- 
quired, a  wicker  flower  stand  bcin^  suit- 
able. Drive  a 
four-penny  wire 
nail  into  the  cen- 
ter of  the  top.  so 
the  under  part  of 
the  nail  head  has 
about  ->i6  in. 
clearance  above 
the  table.  Touch 
a  little  black 
paint  to  the  part 
of  the  nail  above 
the  table  top.  A 
wove  n-wool  or 
tapestry  cover  should  then  be  thrown 
over  the  top.  Cct  a  wire  band  ring;  a 
"gold-fdled  wedding-ring"  can  be  bought 
for.  10  or  15  cents.  File  a  notch  in  this, 
so  the  head  of  the  fniTr-[uniiy  nail  will 
hook  into  it.  Put  the  rmg  on  the  "ring 
finger"  with  the  notch  underneath. 

The  operation  of  the  trick  is  as  fol- 
lows: Rul)  the  hands  over  the  surface  of 
the  stand  to  "magnetize"  it.  Under  cover 
of  these  motions,  work  the  nail  head 
through  the  strands  of  the  stand  cover. 


WIDE  aANO  RINO 
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Then  hook  the  nail  head  into  the  notch 
of  the  nag.  Spread  the  fingers  out,  and 
continue  motions  with  the  other  hand 
to  add  mystery.  Then  take  away  the 
free  hand  and  lift  the  stand  slowly.  Act 
slowly,  as  though  uncertain  of  the 
"magnetism";  it  will  divert  attention 
from  thoughts  of  mechanical  aid.  After 
lifting  the  stand,  let  it  down  slowly. 
Then  "demagnetize"  it.  This  gives  op- 
portunity to  pull  the  cover  over  the  nail 
again,  although  it  will  not  show  if  the 
audience  is  a  few  feet  away.  Do  not 
let  the  spectators  see  the  palm  of  the 
hand  that  wears  the  ring,  or  they  will 
discover  the  notch. 

A  heavier  table  can  be  lifted  by  having 
a  ring  for  each  hand  and  two  nails  spaced 
properly  on  the  table,  although  the  one- 
nanded  table  lifting  is  just  as  effective. 


FISH  2  LONO  CUT  FAOM 

A  Piece  or  r 


The  Trained  Pasteboard  Fidi 

The  swimming  fish  is  a  pretty  trick  to 

perform  for  a  small  company.  Cut.  otit 
of  cardboard,  a  hsh  about  2  in.  long,  and 
make  a  hole,  about  the  size  of  a  small 
drop  of  water, 
where  the  eye  of 
the  fish  would  be. 
Cut  a  very  narrow 
slit  from  this  hole 
to  the  middle  of 
the  fish's  tail.  The 
fish  should  be  of 
orange,  or  some 
other  bright  color, 
so  as  to  s  h  o  w 
plainly  in  the 
water.  The  trick 
is  done  as  fol- 
lows : 

A  large  shallow 
pan  of  water  is  placed  on  a  low  box;  the 
fish  is  j)ut  into  the  water  so  that  it^  tail 
nearly  touches  one  end  of  the  pan;  the 
performer  then  announces  that  when  he 
beckons,  it  will  swim  toward  him.  He 
holds  his  hand  over  the  fish  an  instant, 
then  stands  back  and  beckons  to  it,  using 
some  nonsensical  formula  when  doing  this. 

The  secret  of  the  trick  is  that,  unknown 
to  the  spectators,  the  magician  lets  a  drop 
of  oil  fall  from  his  finger  into  the  hole 
in  the  fish's  hfwl ;  and.  in  spreading  over 
the  water,  the  oil  forces  itself  out  through 
the  narrow  slit  and  pushes  the  fish  along. 

If  observers  see  the  drop  of  oil  fall, 
they  will  probably  think  it  only  a  drop 
of  water,  especially  if  the  i)erformer  waves 
his  hand  about  a  little  when  puttinff  the 
fish  into  the  pan. 
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Qimnac  Gum  as  Repair  Cement 

A  motorist  bad  trouble  with  the  control 
lever  of  his  car.  the  knob  of  which  had 
worn  loose.  The  threads  inside  the  com- 
positKHi  ball  had  become  stripped,  and 

on  rough  roads  it  was  sometinaes  shaken 
off  the  lever.  To  tighten  it,  a  wad  of 
chewing  gum  was  thrust  into  the  hole 
in  the  ball,  after  which  it  was  screwed 
on  to  the  lever,  and  made  a  tipht  fit  when 
the  gum  had  hardened. — Frank  W.  Roth, 
Joplin,  Mo. 

Newspaper  Kack  under  Mail  Boat 

Mail  boxes,  such  as  those  used  at  the 

entrances  of  apartment  houses,  are  usu- 
ally not  large  enough  to  accommodate 
packages.  A  convenient  and  not  tinsight- 
iy  addition  to  a  row  of  these  boxes  is  a 
rail  made  of  V^-in.  round  brass,  or  plated 
steel,  nuining:  below  the  boxes,  about  1 
in.  from  the  wall,  with  the  ends  bent  in 
and  fastened  to  the  wall.  Such  a  rod 
forms  a  convenient  receptacle  for  many 
small  packages  which  may  come  tbrotigh 
the  matL 


A  Bevel  Protractor  on  a  T-Squarc 

An  ordinary  wooden  T-square  can  be 
used  also  as  a  bevel  protractor,  in  the 

manner  illus- 

trated.  First,  re- 
move  the  cross 

arm  and  attach  it 
to  the  straight- 
edge with  a  bolt 
and  spring  wash- 
er. Mark  off  the 
degrees  of  a  semi- 
circle upon  the 
cross  arm  as 
shown,  nd  make  a  mark  on  the  straight- 
edge opposite  the  zero  mark  on  the  cross 
arm.  Preferably,  the  graduations  on  the 
latter  should  be  numbered  up  to  45  or  60° 
on  each  side  of  the  central,  or  zero  mark. 
This  treatment  of  a  T-square  is  advisable 
only  for  certain  classes  of  work,  as  it  will 
usually  be  found  to  diminish  somewhat 
the  accuracy  of  the  square  for  ordinary 
use.  For  certain  rla^vcs  of  draftitiij,  how- 
ever, the  combined  protractor  and  T- 
square  will  be  sufficiently  rigid,  and  will 
prove  a  very  useful  instruments — L.  B. 
Robbins,  Harwich,  Mass. 


Bolting  aa  Outaide  Cellar  Door 

Because  convenient  means  of  locking 
it  are  not  usually  provided,  an  oatside 
cellar  door  some- 
times   offers    a       fll     ^  ^ 

thief  an  easy  en-  fu 
trance  to  a  house. 
The  illustration 
shows  in  dia- 
grammatic  form 
how  a  cellar  door 
can  be  strongly 
latched  by  work- 
ing a  lever  on  the 
floor  above.  All 
the  connections 
should  be  of 
good,  strong  steel 
wire,  securely 
twisted  at  the  ends.  The  wire,  attached 
as  shown  to  the  pivoted  disks,  forms  a 
light  and  strong  substitute  for  a  compli- 
cated linkage.  The  principal  point  to  be 
taken  care  of  in  arranging  the  wires  is 
that  the  lower  disk  must  be  placed  as 
close  as  possible  to  the  hinge  line,  so 
that,  when  the  door  is  opened  or  closed, 
the  wires  will  not  be  stretched.— P.  U 
Bemhok,  East  Orange,  N.  J« 


our  our  on  oottcd  lmes 


CTo  prevent  blowholes  when  pouring 
babbitt,  drop  a  small  piece  of  rosin  into 
the  ladle  just  before  it  is  ready  to  pour. 


Clq»  for  Drying  FSma 

When  a  length  of  photographic  film  is 

hung  up  to  dry  after  washing,  it  can  be 
prevented  from  curling  by  attaching  a 
specially  made  clip  to  the  lower  end,  an- 
other similar  clip 
being  used  to  sup- 
port it  above.  To 
make  the  clip,  cut 
out  a  piece  from 
the  nose  of  a 
spring  clothespin 
as  she  w  n  in  the 
sketch,  making 
the  cut  about  % 
in.  deep.  In  the 
cavity  formed  in 
each  of  the  two 
members  of  the  clothespin,  glue  a  piece 
of  cigar-box  wood.  in.  wide  and  3  in. 
long.  Thrust  a  short  piece  of  wire  into  a 
hole  bored  in  the  other  end  of  the  clothes- 
[)in,  and  bend  it  into  the  form  of  a  hook, 
so  that  the  clip  may  be  hung  on  a  nail. 
The  clip  supports  the  film,  while  another 
one  at  the  lower  end  keeps  it  from  curling. 
If  the  weight  of  the  lower  clip  is  not 
sufficient  for  the  purpose,  a  small  piece 
of  metal  can  be  attached  to  the  hook.— 
A.  Gerish,  New  York,  N.  Y. 


Ly  GOQ 


i98 


POPULAR  MECHANICS 


A  Steel  Knife  Sharpener 

A  steel  knife  sharpener,  such  as  the 
butchers  use,  may  be  easily  .made  at  home 
from  an  old  file,  all  the  tools  required  be- 
ing an  old  iron  plate  to  hammer  on,  a 


OLD  FILC 


0  9 

successive  SHAPCS 


TO  cur  TKCTM.  MAW 
riLt  Ut  THIS  OmCCTION 


ORMMAIIV 
riLC  HANOLC 


riNISHtD  SrCLL 
KNIFC  SHARPENER 


An  Old  Pitt  Porms  BxccUcDt  Raw  Material  for  a 
Kaifa  Staal,  Which  it  Mada  by  a  Uttfe  Porca  Work 

hammer,  a  file,  and  a  coal  fire — one  in 
the  kitchen  stove  will  do. 

The  file  is  heated  to  a  bright  cherry- 
red  color,  and  hammered  into  the  round 
shape  illustrated.  First,  hammer  on  the 
edges,  to  upset  the  metal.  It  will  be 
seen  to  work  through  the  successive 
shapes  shown  in  section.  After  it  has 
been  given  a  nearly  round  shape,  and 
has  a  diameter  of  about  ^'m  or  %  in.  at 
the  large  end  and  %  in.  at  the  small  end, 
the  process  of  rounding  and  finishing 
takes  place.  To  do  this,  work  with  the 
steel  at  a  dull  cherry-red  heat ;  starting 
at  the  large  end.  roll  the  steel  on  the 
plate,  hammering  aronnd  the  entire  cir- 
cumference to  remove  the  rough  corners 
and  make  it  as  round  and  smooth  as 
possible.  Gradually  work  toward  the 
small  end.  forming  the  taper  while 
progressing.  The  steel  will  now  prob- 
ably be  too  long.  The  extra  length  is 
removed  by  nicking  all  around  with  a 
file,  and  breaking  ofif  the  end.  Hammer 
this  end  round,  and  the  forging  is  com- 
plete. 

Now  heat  the  piece  a^ain  to  a  cherry 
red,  and  allow  to  cool  without  quenching 
it,  thus  leaving  it  soft.  When  cold,  the 
fine  teeth  must  bc  put  in.  To  do  this, 
hold  the  steel  tightly  in  a  vise,  or  on  the 
bench  between  nails.  Use  a  sharp,  coarse 
file,  and  hold  it  as  shown  in  the  picture, 
at  right  angles  to  the  steel.  Draw  it 
from  the  small  end  to  the  large  end, 
pressing  firmly  so  as  to  cut  the  teeth  as 
deep  as  possible.  Proceed  thus,  drawing 
the  file  in  only  one  direction,  clear  around 
the  steel.  Feel  if  the  entire  surface  is 
well  covered  with  these  small  scratches. 
If  not,  touch  up  any  spot  where  they  are 
lackiAg. 

The  steel  must  then  be  hardened, 
which  is  best  accomplished,  at  home,  in 


the  following  manner,  as  care  has  to  be 
taken  to  keep  the  edges  of  the  fine  teeth 

from  l)cin£,'  burnt  off :  Mix  a  small  hand- 
ful of  salt  and  a  .similar  amount  of  wheat 
flour  together,  adding  enough  water  to 
form  a  thick  paste.  The  steel  should  be 
clean  and  dry;  then  coat  it  with  the 
paste,  so  as  to  cover  all  the  teeth  well. 
Heat  to  a  bright  cheny  red  for  the  en- 
tire !ent::tli,  and  plunge  into  water.  When 
plunging  the  piece,  hold  it  in  a  vertical 
position,  which  will  prevent  warping. 

.'\n  ordinary  file  handle,  fitted  to  the 
tang  of  the  steel,  finishes  the  job.  A  steel 
well  made  in  this  manner  is  equal  to  any 
that  can  be  bought  in  the  maricet. — ^S.  B. 
Royal,  Baltimore,  Md. 


A  Homemade  Postal  Scale 

This  postal  scale  is  easily  made,  and 
may  give  quite  accurate  results,  as  it 
does  not  depend  on  a  spring,  and  there 
are  no  weights  to  be  lost.  The  letter  is 
placed  on  a  wire  rack,  which  hangs  from 
e  hook  made  of  similar  wire.  The  latter 
is  fixed  in  the  upper  end  of  a  swinging 
pendidum.  to  which  a  scale  arm  is  at- 
tached, and  which  is  weighted,  if  neces- 
sary, by  boring  deep  holes  in  the  lower 
part  of  the  curved  edge,  and  nearly  fill- 
ing them  with  shot,  gluing  in  blocks  to 
hold  the  shot  and  close  the  hole. 

To  make  the  graduations,  first  make 
a  vertical  mark  on  the  standard  just 
above  the  scale  arm,  and  coinciding  with 
the  straight  edge  of  the  wide  curved  piece. 
This  will  then  he  the  zero  mark  of  the 
scale.  Now,  hang  a  1-oz.  weight  by  a 
fine  thread  from  the  letter  rack,  and 

^    make  a  mark 

on  the  scaJe 
arm  at  the 

?oint  just  in 
ront  of  the 
line  made  on 
the  standard. 
Similar  ly. 
hang  a  2-oz. 
weight  from 
the  rack,  and 
make  a 
mark  for  two 
ounces  on  the 
— — — — scale  arm. 

This  can  be 
continued  to  the  end  of  the  scale  arm,  or 
until  the  weights  shown  run  as  high  as 
will  be  needed.  The  spaces  between  the 
marks  for  the  higher  weights  wfll  be 
less  than  those  between  the  lower  figufe^ 
a  peculiar  advantage  of  this  scale. 
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If  no  correct  ounce  weights  are  at 
hand,  the  marks  can  be  found  very  nicely 
by  ustnsr*  instead  of  the  1-ox.  weight,  a 
new  silver  dollar,  or,  prefcralily,  two  now 
half-dollars  and  a  one-cent  piece,  which 
will  have  a  combined  weight  of  one 
ounce,  with  an  error  of  less  than  one  per 
cent.  The  three  coins  are  hung  l)y  a 
thread  from  the  letter  rack,  and  a  line  is 
made  for  the  1-oz.  mark,  which  will  be 
the  most  frequently  u^cd.  I'or  the  2-oz. 
mark,  hang  in  a  similar  fashion  two  sil- 
ver dollars,  or  four  half-dollars  and  two 
one-cent  jiieces,  if  accuracy  is  dc>ircd. 
For  other  marks,  similar  combinations  of 
coins  can  be  used. 

The  dimensions  of  various  parts  of  the 
scale  may  be  craiiijcd  roucrhly  from  the 
photograph  by  comparison  with  the  letter 
on  the  rack.  None  of  these  dimensions 
need  be  accurate  or  particular,  since  the 
marks  on  the  scale  are  found  entirely  by 
experiment.~Charles  A.  King,  Plymouth, 
New  Hampshire. 

Eaqr-Operating  Can  Opener 

An  officer  in  France  introduced  a  can 
opener  on  the  American  front  which  did 
its  share  in  simplifying  the  work  of 

  handlintr  commis- 


mi 


sariat  stores.  He 
had  observed  the 

muscular  effort 
that  was  neccs- 

1      iTSR  ^  when  a 

1  woman  canteen 

\  worker  was  cotn- 

pelled  to  use  a 
dull  opener,  which 
was  often  the 
only  one  to  be 
found.  It  required 
all  her  strentjth  to 
make  the  bl.ide 
cut  the  tin,  and 
the  number  of 
cans  to  be  opened  was  almost  Ix-ynnfl 
calculation.  The  remedy  was  the  opener 
with  the  heavy  wooden  frame  shown  in 
the  pbotogra]di.  Metal  clamps  hold  the 
can,  while  the  blade  is  forced  into  its 
top  by  pressure  on  the  handle  of  the  up- 
per member  of  the  frame.  The  blade  is 
fixed  to  a  metal  arm  which  pivoted  to 
the  frame  at  a  point  corresponding  to 
the  center  of  the  can,  and  is  turned  by  a 
crank  on  the  top  of  the  frame.  One 
revolution  cuts  out  the  entire  top  of  the 
can,  which  is  then  lilted  out  without 
leaving  dangerous  japped  edges.  This  can 
opener  reduces  exertion  to  a  minimum. 


An  Inexpensive  Surface  Gauge 

The  little  surface  gauge  shown  in  the 

diacfram  should  prove  attractive  tO  the 
metal  worker  who  is  unable  to  make  a 
large  expenditure 
for  tools.  With 
the  aid  j)f  this  in- 
strument, and  a 
piece  of  plate 
p[1ass  as  a  surface 
plate,  quite  accu- 
rate layouts  can 
be  made. 

The  base  of  the 
instrument  is 
merely  a  block  of 
steel  or  cast  iron. 
The  standard  is 
held  to  this  by 
means  of  two  ^mall  machine  screws, 
which  pass  through  the  base  from  the 
bottom.  To  make  the  long  slot  hi  the 
standard,  a  series  of  holes  are  first  drilled 
in  it.  After  this  is  done,  the  superfluous 
metal  is  filed  out.  The  scribcr  is  held  in 
a  small  stud  with  a  threaded  end  which 
protrudes  through  the  slot.  A  knurled  nut 
is  put  on  the  stud  first,  and  a  square  nut 
or  washer,  with  a  protruding  section 
which  slides  in  the  slot  to  prevent  it  from 
turning,  is  fitted  and  soldered  to  the  far 
end  of  the  stud,  after  inserting  it  in  the 
slotted  standard. 
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Splidag  Thin  Tvibmg 

The  splicini;  of  copper  or  brass  tubinj:; 
is  not  diflicult  when  a  piece  of  tube  is  at 
hand  of  the  correct  diameter  to  slip  over 

the  outside.  With-  ,    

out  such  a  tube, 
however,  the  job 
can  be  done  with 
n  piece  of  copper 
wire  in  the  man- 
ner  illustrated. 

Cut  the  pipe 
ends  diagonally, 
or  else  make  a  step  joint.  Tin  the  faces 
that  butt  together.  Attach  one  end  of 
the  wire  to  the  i)ipc  with  a  drop  of  solder, 
and  wind  the  wire  around  the  junction 
so  as  to  cover  it  completely.  Then  wet 
the  ioint  and  the  wire  all  over  with  sol- 
dering acid;  hold  the  joint  in  a  flame  un- 
til it  is  hot  enough  to  melt  the  solder; 
apply  sufficient  solder  to  hold  the  wire 
tightly,  and  form  it  into  a  solid  covering. 
The  junction  made  in  this  way  may  be 
stronger  than  the  tube  itself,  because  of 
the  extra  thickness  of  metal. 
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TURTLE  CARRIES  SPRINKLER 

ON  FIRE-STATION  LAWN 

^fan  hait  found  useful  work  for  the  slow-moving 
turtle.  On  tlic  lawn  of  a  fire.-departmcnl  station  in  a 
California  town,  a  giant  of  the  species  is  efKcicntly 
serving  as  an  animated  sprinkler,  simply  by  roaming 


PRIZES  OFFERED  FOR  ESSAYS 
ON  ARTILLERY  SUBJECTS 

Two  cash  prize*,  the  first  $l'iO  and  the  second 
$10(>,  arc  offered  for  essays  on  coast -artillery  or  heavy, 
artillery  subjects,  by  the  Journal  of  U.  S.  Artillery. 
No  limiting  length  is  specitied.  but  the  copy  must  be 
rypcwritten,  iloiible-spaccd,  and  sent  in  triplicate.  If 
illustrated,  original  photographs,  drawings,  or  trac- 
ings must  constimte  one  of  the  three  copies.  The 
manuscript  is  to  be  signed  with  a  nom  dc  plume 
iinly.  anu  be  accompanied  by  a  scaled  envelope  iden- 
tifying the  nom  ile  plume  with  the  aut+ior's  name. 
Essays,  to  be  eligible  in  the  competition,  must  be  m 
the  hands  of  the  cil.iors  on  or  before  Dec.  31,  1!>10, 
in  an  envelope  marked  "I^ssay  Compejtition."  The 
committee  of  award  will  be  appointed  by  the  Coast 
Artillery  Training  Center  Staff,  and  all  essays  be- 
come the  property  of  the  journal. 


Blawn«M  Make*  Thia  F.nonnoiu  Tnrtl*  ESricnt  at  Tta  Tnsk. 
That  of  Carry Ina  a  Sprinkler  OT<>r  •  Flr<^8tAtion  Lawn 

over  the  urass  with  a  spraying  nozzle  strapped  to  its 
back.  The  ho"ie  which-  connects  the  nozrie  to  a 
hydrant  acts  as  a  leash  to  keep  tlie  shell-covered 
creature  from  waiiderinf^  away  from  its  ta'^k.  Prac- 
tically all  of  tile  lavvn  is  watered  during  the  course 
of  a  dav. 


CLUB  OFFERS  LARGE  PRIZE 
FOR  DESCRIPTIVE  NAME 

For  the  name  which  will  best  describe  all  of  the 
Kn^lish-speaking  countries  of  the  world,  a  priic  of 
fl,tM>0  has  been  offered  by  the  World  Trade  Club 
of  San  Fr.Tncisco.  an  organization  which  is  carrying 
on  a  campaign  for  the  adoption  of  the  metric  sjfstera 
of  weights  and  measurements  in  tf«e  United  States 
and  the  lEritish  Empire.  .Some  of  the  names  already 
suggested  include  "Sam-Bull,"  "Ambria,"  and  "Am- 
britica."    The  money  will  be  paid  May  15,  1U20. 

HSunrise  and  sunset  hours  change  so  little  in  the 
Canal  Zone  that  the  davlight-saving  law  never  went 
into  effect  there.  In  the  summer  the  sun  rises  at 
about  0:00,  and  sets  at  6:40;  in  the  winter  it  rises  at 
6:.'t5  and  sets  at  5:S0. 


BRIDGE  RULES  IN  RIME 

By  CHARLES  H.  WRIGHT 

"JIdkIo  mItHi"  are  aranlly  the  en«ip«t  r»'ineml>*r«<1  and  themfore  th«  moat  useful.  Theaullior,  haviaa 
iTcentIr  maatfnxl  (tie  gamt*  of  l>ri<l)(f,  wroie  tbp  followinii  Turaea  for  hia  own  use  Other*  tried  thaa 
and  vraiswl  th«  idea;  therefore  we  print  theni  for  the  »Mii»tunce  of  tmr  readers. —Kd  I  tor. 


In  bidding,  do  remember  this: 

Don't  fib,  whatc'er  you  do. 
Vour  partner  cannot  see  your  cards. 

So  tell  him  what  is  true. 

The  Original  Bid 
With  one  trick  sure,  five  in  that  suit. 

Should   bidding   wiih   you  start. 
And  in  a  side  suit  one  more  trick, 

Vou  bid  a  spade  or  heart. 

Don't  bid  one  diamond  or  one  club, 

'Less  two  such  tricks  in  sight; 
And  other  guarded  strength  you  need. 

For  no-trumps  you  invite. 

Hid  no-trump  without  doubt  or  fear 

With  three  suits  guarded  well; 
Ilut  be  alert  for  trouble  sure 

Which  other  bids  foretell. 

The  Second  Bid 
With   three  strong  suits,  should  dealer  bid 

Vour  weak  one,  then  you  "double." 
To  double  no-trumps,  have  a  care; 

You  may  be  courting  trouble. 

The  Third  Bid 
Don't  help  yt>ur  partner  in  his  bid 

t.'iiless  your  suit  is  strong, 
flis  club  or  diamond  one  take  ofT ; 

To  fail  in  this  is  wronR. 


The  Fourth  Bid 

If  D.irtner  doubles  one  in  suit- 
No-trump  is  quite  the  sam 

To  leave  him  in  courts  instant  death. 
You'd  better  quit  the  game. 

Unless  one's  sure  to  make  the  game. 

Fourth  hand  won't  make  first  bid. 
Best  let  vonr  partner  deal  new  cards 

And  of  these  hands  be  rid. 

The  Lead 

The  choice  of  suit  depends  somewhat 

On  bidding  gone  before; 
l!ut  independent  loa>ls  should  be 

From  suits  not  less  than  four. 

A  king  lead  says,  "IVe  fjuecn  or  ace." 

Ace,  king,  led  says,  "No  more." 
The  <|ueen  or  jack  lops  se<juencc  sure 

Of  two  or  three  or  four. 

The  nine  lead  is  of  nothing  top. 

Deuce  says,  "This  suit  is  weak." 
In  fact,  a  three  or  four  spot  led 

Claims  little,  so  to  speak. 

The  leads  of  fourth  best  of  a  suit 

In  many  ways  apply. 
The.^'  show  your  partner  without  fail 

\\  here  winning  cards  may  he. 

Now,  when  you  play,  don't  e'er  forget, 

W.Ttch  all  the  c.nrds  that  fall. 
They  have  a  meaning  every  one: 
They  have  a  meaning  all. 


TN  accordance  with  the  editorial  policy  of  this  magaxine  never  to  accept  compensation  in  any  form 
for  what  appears  in  our  reading  pages,  and  also  to  avoid  all  appearance  of  doin^  so,  we  are  obliged 
to  omit  the  name  of  the  maker  or  the  seller  of  any  article  described.  This  information,  however,  ia  kept 
on  file  and  will  be  furnished  free,  by  addressing  Bureau  of  Information,  Popular  Mechanics  Magaaine, 
Chicago.  [Editor.] 
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Truck  with  Elevator  Body  Loads  Ice  Cars 


X^OTOR  trucks  that  rise  up  in  front 
and  spill  their  contents  out  the 
rear  are  common  sights,  though  they 
never  lose  their  novelty  to  the  passers- 
by.  Useful  as  this  contrivance  has 
proved,  however,  it  is  helpless  before  the 
task  of  dumping  ice  into  the  top  of  a 
refrigerator  car.  This  work,  indeed,  is 
usually  done  by  hand,  slowly  and  labo- 
riously. Now  a  concern  in  Pittsburgh, 
impatient  of  this  primitive 
method,  has  devised  and  is  using 
a  body  for  a  three-ton  truck  that 
becomes  an  elevator  when  it  is 
drawn  up  beside  a  switch  track, 
and  hoists  its  whole  cargo  at 
once  to  the  roof  line  of  the  wait- 
ing car.  The  body,  hung  in 
framework  cage  like  any 
good  elevator,  is  pushed 
up  bodily  by  four  ver- 
tical screw  shafts,  one 
with  a  right  and  one 
with  a  left-hand 
thread    at    each  end. 


The  truck  engine  revolves  these  elevat- 
ing rods  under  the  driver's  control.  The 
blocks  of  ice  are  simply  slid  out  of  a  side 
door  in  the  body  into  the  roof  door  of 
the  car,  an  expeditious  and  economical 
performance. 

The  principle  of  the  hydraulic  elevator 
also  has  been  applied  to  motor  trucks  for 
loading  ice  into  refrigerator  cars,  in  the 
same  city  where  originated  the  model 
just  described.  Oil  is  used  instead  of 
water  to  work  the  lifting  pistons.  In 
this  case  the  elevator,  instead  of  com- 
prising the  whole  truck  body,  is  simply 

shape  of  a 
the  driv- 
holding 
^he  ele- 
weighs 
lb.  and 
the  9,000- 
from  10 
trips. 


Motor  Truck  with  Elevator  Body,  (or  Loading  Ice  into  the  Top  of  a  'Refriferator  Car:   The  Body  ia 
Hoiated  by  RcTolvios  Pour  Vertical  Screw  Shafta,  Uainc  the  Encinc  of  the  Truck 
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©ERM-FRBE  DRINKING  FOUNTAIN 

*'BENDS"  WATER  AT  AN  ANGLE 

Not  every  drinking  fountain  is  germ- 
kee:  many  are  sanitary  only  in  appear- 


DUr»-S«nitiry  Drinking 
Fountain,   Seen  as  It  is 
Installed   at  the  Left,  and 
in  Operatian  at   the  Right: 
Eight   Tiny    Sireams    C  inverse 

to   Form  the  Central   Fountain.  . 
and  the  Waste  Water  Falls  Back  Harmlessly  through 
Ring  without  Touching  the  Outlet 

ance.  In  the  Art  Institute  of  Chicago, 
however,  is  placed  a  fountain  that  is 
as  hygienic  as  it  is  interesting.  It  is 
formed  of  a  hollow  ring  supported  upon 
eight  small  feed  pipes.  Around  the  ring, 
above  the  junction  with  each  pipe,  are 
eight  outlet  holes.  When  a  thirsty  vis- 
itor to  the  museum  presses  the  button 
which  controls  the  flow,  eight  small  jets 
of  water  dart  from  the  holes  and  meet 
above  the  center  of  the  ring.  Here  they 
unite  to  produce  one  vertical  column  of 
water.  Water  contaminated  by  the  lips 
of  the  drinker  falls  back  harmlessly 
through  the  center  of  the  ring. 


SEAPLANES  TO  LOCATE  FISH 
FOR  FISHERMEN 

The  sportsmen  who  recently  used  the 
seaplane  for  an  afternoon's  ocean  fish- 
ing, as  described  in  the 
October  issue  of  this 
magazine,  may  prove  to 
have  been  pioneers  in  an 
important  commercial 
development.  Following 
their  lead,  an  ofhcial  of 
the  Bureau  of  Fisheries 
recently  obtained  from 
the  Navy  Department 
the  use  of  a  seaplane. 
For  an  hour  and  a  half 
he  flew  along  the  New 
Jersey  coast,  at  a  con- 
stant altitude  of  800  ft., 
and  w'vs  thus  able  to 
locate  many  schools  of 
fish.  Several  ot  the 
schools  were  at  an  esti- 
mated depth  of  ten  feet. 
On  his  return  he  re- 
ported that  the  slanting 
sunlight  sometimes  less- 
ened visibility,  but  that, 
on  the  whole,  the  sea- 
plane should  be  of  great  service  to  the 
large  fishing  fleets.  Informed  by  wire- 
less of  the  presence  of  a  school,  they 
will  be  able  to  steam  directly  to  the 
spot. 


the  Center  of  the 


WORLD  FREED  FROM  YELLOW 
FEVER  BY  SANITATION 

Science  has  at  last  vanquished  yellow 
iever,  it  is  believed,  after  a  long  atid 
tedious  struggle,  in  which  sanitation  was 
the  chief  weapon  employed  by  the  vic- 
tors. The  story  of  what  is  declared  to 
have  been  the  last  stand  of  the  dreaded 
malady,  in  Guayaquil.  Ecuador,  is  told  in 
a  recent  report  from  South  America.  Ex- 
4)erts  from  the  United  States  who  fought 
an  epidemic  there  finally  brought  it  under 
subjection,  and  no  cases  have  been  re- 
ported in  the  city  for  about  three  months. 


QUICKSANDS  SWALLOW  WRECK 
OF  THE  "VALBANERA" 

Resting  under  40  ft.  of  water  off  the 
Florida  coast,  but  settling  fast  into  the 
quicksands,  is  the  wreck  of  a  large 
steamer,  identified  by  divers  as  the  Span- 
ish liner  "X'albancra,"  and  believed  to 
have  foundered  at  thi:  ,joint  during  the 
recent  gulf  hurricane.  Not  a  soul  sur- 
vived to  tell  the  story  of  the  disaster; 
so,  if  the  hull  disappears,  as  seems  to  be 
the  likelihood,  the  tragedy  may  take  its 
place  as  one  of  the  /-^uesome  mysteries 
of  the  sea.  As  yet  the  divers  have  made 
no  attempt  to  penetrate  the  cabins  and 
learn  what  portion  of  the  488  passengers 
were  still  aboard  when  the  steamer  sank. 


CA  20.000-hp.  airplane  and  an  engineless 
machine  meant  to  be  towed  in  trains  be- 
hind an  engined  airplane,  are  among  the 
forthcoming  developments  promised  by 
a  famous  manufacturer  of  German  air 
craft. 


SALLOWS  HOLDS  ARTIST'S  MODEL  IN  BIZARRE  POSES 


the  human  body  in  unnatural  and  fantastic  poses.  The  nnodel  is  hung  by  the  waist 
from  the  arm  of  a  gallows-like  frame,  which  is  itself  easily  movable  on  its  wheels. 
The  supporting  wires  from  the  belt  run  down  to  a  ratchet  reel. 


804 


POPULAR  MECHANICS 


SLOTS  UNDER  SOUNDING  BOARD 
INCREASE  PIANO-TONE  VOLUME 

A  "baby   grand"   piano   with   a  tone 
volume  equal  to  that  of  a  "parlor  grand" 
is  the  result  of  a  novelty  in 
construction  now  practiced 
by  a  well-known  manufac- 
turer. The  im   -  provc- 
nicnt  is  as  ^^Ok  simple 


Locations  of  Air  Slots  art  Indicated  in  the  DiaEram 
Above  and  Sketched  on  the  Front  View  of  the  Piano 

as  it  is  efTective,  consisting  solely  of  15 
slots  bored  in  the  vertical  crosspieces 
that  support  the  sounding  board  at  front 
and  rear.  These  slots  permit  air  beneath 
the  sounding  board  to  respond  to  the 
vibrations  of  the  latter  and  to  re- 
inforce those  from  above.  Thus  this 
lower  air  mass,  customarily  confined  and 
deadened,  is  able  to  expand  the  tonal 
eflfect  to  an  increased  and  unexpected 
volume,  depth,  and  quality. 

UNIVERSITY  TO  HAVE  CAMPUS 

ON  CHICAGO  LAKE  SHORE 

The  cloistered  seclusion  of  the  old-time 
universities  is  becoming  less  and  less  a 
characteristic  of  the  modern  institutions. 
Typical  of  the  change  is  the  recent  de- 
cision of  Northwestern  University  to  es- 
tablish a  second  campus  within  a  mile 
of  Chicago's  busy  loop  district.  On  a 
nine-acre  lake-shore  tract  will  be  erected 
a  hospital  and  buildings  for  the  depart- 
ments of  law,  commerce,  medicine,  and 
dentistry.  Land  and  buildings  together 
will  cost  about  $4,450,000.  .Ml  thc>c  plans 
are  contingent,  however,  on  the  outcome 
gf  a  financial  campaign  for  $25,000,000, 
of  which  $13,000,000  is  to  be  raised  dur- 
ing the  present  university  year. 


QUEER  ROAD  MIRAGE  AT  NIGHT 
MAKES  AUTO  APPEAR  DOUBLE 

An  unusual  and  curious  modification  of 
the  familiar  highway  mirage,  caused  by 
a  layer  of  heated  air,  is  reported  from 
the  Sacramento  Valley,  where  the  Pacific 
Highway  is  of  glistening  cement.  At  9 
o'clock  on  a  recent  night  the  lights  of 
an  automobile  were  seen  to  rise  over  a 
distant  hilltop,  and  immediately  another 
pair  of  lights,  nearer  but  less  bright, 
seemed  to  be  turned  on.  The  more  dis- 
tant lights  gradually  overtook  the  nearer, 
and  merged  with  them,  and  an  instant 
later  a  single  car  passed  the  obscr\'ers. 

GERMAN  POCKET  FLASHLIGHT 
CONTAINS  OWN  DYNAMO 

A  pocket  lamp,  containing  its  own 
dynamo  and  operated  by  hand  power,  has 
come  to  light  only  recently,  although  cap- 
tured from  a  German  soldier  by  an  Amer- 
ican major  in  the  autumn  of  1918.  As 
worn  upon  the  breast,  a  ring  hangs  by  a 
chain  from  the  bottom  of  the  apparatus, 
where  it  is  conveniently  reached  by  the 
hand  when  light  is  desired.  As  the  chain 
descends  it  spins  an  armature  through  a 
magnetic  field,  thus  generating  current 
and  lighting  the  bulb.  An  energetic  pull 
on  the  chain  will  keep  the  bulb  lit  for  five 
seconds. 


The  German  Dynamo  Flashlight 
is  Shown  at  (he  Left  as  Worn 
upon  the  Soldier's  Breast.  At 
the  Ri|{ht,  the  Covers  have  been 
Removed  to  Show  the  Rear, 
Above,  and  the  Front.  Below.'  A 
Sharp  Pull  on  the  Ring  will  Keep 
the  Bulb  Lit  for  a  Number  of 
Secondi 
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Bcpirated  from  Bedrock  bv  a  Film  of  Water,  the  "Movine  Mountain"  of  Oregon  has,  for  Years,  been  Slowly 
Shpping  toward  Columbia  River,  at  Times  Necessitating  Relocation  of  the  Railroad  Track  along  the  Shore  Line. 
The  Scenic  Highway  has  Not  been  Affected,  and  the  Movement  waa  Recently  Stopped  by  a  Tunneling  Operation 

ENGINEERS  CHECK  MOVING  MOUNTAIN 

Columbia  River  Threatened  by  Peak  Which  Slips 
on  Moistened  Bedrock 

By  HORACE  E.  THOMAS 


an  entire  mountain  becomes 
''''  dissatisfied  with  its  location  and 
starts  to  slide,  jt  means  trouble  for  what- 
ever happens  to  be  in  the  way.  Anyone 
who  has  noticed  how  even  a  small  slide- 
sweeps  everything:  before  it,  appreciates 
the  force  in  a  moving  mass  of  earth. 
When  the  slide  includes  a  mountain,  in- 
stead of  simply  a  loose  portion  of  its 
surface,  the  movement  may  be  said  to 
be  irresistible.  If  stopped  at  all,  it  must 
be  attacked  by  cngineerinpf  strategy,  for 
no  force  will  prevail  against  it. 

Moving  mountains  are  rare  but  not  un- 
known. The  United  States  has  had 
some  very  costly  experience  with  them 
along  the  Panama  Canal,  as  everyone 
recalls.  The  troublesome  mountains 
near  the  canal,  however,  are  mostly  mud, 
and  it  is  easy  to  understand  how  they 
stubbornly  ooze  their  way  into  the  water- 
way that  severs  the  Americas,  making  no 
end  of  work  for  the  big  dredges  that 
^fe  maintained  there. 

A  moving  mountain  of  an  entirely  dif- 
ferent type  stands  in  a  commanding  posi- 


tion on  the  Oregpn  side  of  the  Cohimbia 
River,  between  Cascade  locks  and  Eagle 
Creek,  about  45  miles  from  Portland.  It 
is  known  as  thi  "Moving  Mountain,"  al- 
though for  the  past  year  there  has  been 
no  movement,  and  engineers  are  hoping 
that  they  have  succeeded,  in  a  fight  they 
have  made  through  several  decades,  in 
staying  its  progress.  They  are  not  ready 
to  say  that  the  mountain  is  conquered, 
conservatively  insisting  on  at  least  an- 
other year  of  observation  before  they  will 
announce  that  they  have  won.  To  the 
layman,  however,  it  looks  very  much  as 
though  the  mountain  had  come  out  sec- 
ond best  in  its  struggle  to  glide  into  the 
waters  of  the  Columbia,  and  that,  from 
now  on,  it  will  remain  steadfast  in  its 
present  location,  as  a  well-behaved  moun- 
tain should. 

There  has  at  no  time  been  anything 
very  precipitate  about  the  movement  of 
this  Columbia  River  peak.  It  might  have 
gone  on  indefinitely  without  attracting 
attention,  if  it  had  not  been  for  the  con- 
struction of  a  railroad  at  its  base  back 
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in  1880.  The  eng^ineers  who  surveyed 
the  line  were  greatly  surprised  to  notice, 
after  several  months,  that  some  action 
had  affected  tluir  location  stakes.  The 
chanf^e  was  slight,  but  sufficient  to  arouse 
their  curiosity  and  apprehension.  Defi- 
nite observations  were  made  from  month 
to  month,  and  from  these  it  was  deter- 
mined that  the  land  at  this  place  was 
sliding  toward  the  Columbia  at  the  rate 
of  10  to  IS  ft.  a  year.  The  movement 
was  not  great  enough  to  cause  abandon- 
ing the  location,  for  the  route  down  the 
Coltimbitt  was  the  only  feasible  one;  and 
besides,  the  slide  involved  no  real  danger 
to  the  railroad  then  or  since.  But  it  did 
mean  a  vast  annoyance  to  the  railroad 
engineers,  and  an  expense  that  has  grown 
into  hundreds  of  thousands  of  dollars. 

At  first,  it  was  thought  that  the  dis- 
turbance might  be  confined  to  a  very 
small  and  localized  area.  Experiments 
quickly  proved  this  premise  wrong.  It 
is  known  now  that  the  movement  alTects 
the  entire  bulk  of  the  mountain,  which 
towers  3,000  ft.  above  the  river,  or  at 
least  a  great  segment  of  it  that  pro- 
trudes from  the  main  peak.  It  is  a  point 
on  which  the  opinion  of  engineer*  is 
divided,  but  the  mass  of  moving  rock  and 
soil  is,  in  either  event,  so  great  that  the 
problem  of  meeting  it  \^  the  same.  While 
the  progress  of.  the  slide  from  1880  up 
to  last  year  was  not  more  than  15  ft. 
annually,  it  is  believed  that  prior  to  ISSO 
the  movement  was  exceedingly  variable. 
Geologists  do  not  know  when  it  started 
or  how  rapidly  it  may  have  traveled  be- 
fore it  came  under  observation,  but  they 
are  convinced  that  its  duration  has  been 
through  many  generations. 

Unusual  conditions  combine  to  impel 
the  movement  of  the  mountain.  The 
country  along  the  river  at  this  place  ex- 
tends for  many  miles  in  a  scries  of  hills 
and  mountains  that  slope  sharply  toward 
the  water.  The  Moving  Mountain  itself 
borders  the  river  for  three-quarters  of 
a  mile.  Its  face  is  a  series  of  serrations, 
and  there  are  several  areas  that  have  no 
surface  outlet.  Water  gathering  in  these 
undraincd  hn<nis  seeps  throngh  the  soil, 
reaching  bedrock  at  a  level  somewhat 
below  the  surfoce  of  the  river.  To  this 
drainage  water  is  added  seepage  front 
the  river,  which  flows  in  over  the  bed- 
rock where  it  is  exposed  along  the  bank. 
As  a  result,  the  mountain  rests  on  .-x  thin 
film  of  water  that  covers  the  bedrock 
under  its  entire  base.  The  tremendous 
weight 'on  this  thbroughly  lubricated  sur- 
face causes  the  *  movement.   A  peculiar 
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phase  of  the  situation,  determined  by  in- 
vestigation, is  that  while  the  surface  of 
the  bedrock  on  the  river  bank  slopes 
toward  the  river,  this  surface  is  a  chis- 
eled-off  edge  of  the  stratification,  which 
really  slopes  backward  and  downward 
into  the  hill  against  the  direction  of  the 
movement.  The  bedrock  itself  is  an  un- 
usual type  of  shale,  which  has  been 
termed  by  geologists  the  "Eagle  Creek 
formation."  The  ground  above  it  is  a 
porous  mixture  of  soil,  shale,  and  basalt 
stones. 

It  is  possible  there  would  have  been 
no  soil  disturbance  if  it  were  not  for  the 

excessive  rainfall   

in  this  district, 
which  averages 
about  80  in,  a  year, 
and  has  been 
known  to  exceed 
100  in.  It  is  one 
of  the  dampest 
localities  in  the 
United  States. 
The  Columbia 
River  rainy  season 
is  chiefly  from  No- 
vember to  June,  so 
that  the  mountain 
reaches  its  point  of 
highest  saturation 
in  the  spring,  and 
it  is  at  this  season 
that  the  movement 
is  at  its  maximum. 

The  constant 
creeping  of  the  soil 
into  the  Columbia, 
like  an  earth 
glacier,  would  have 
shoaled  the  river 
long  ago  had  it  not 
been  for  the  swift 
current  at  this 
place.  The  average  flow  of  the  water 
here  is  from  8  to  10  miles  an  hour,  while 
at  high  stages  it  attains  a  velocity  of  12 
miles.  This  swift  current,  which  is  im- 
mediately below  the  dashing,  foaming 
Cascades  of  the  Columbia,  carries  away 
material  from  the  slide  as  fast  as  it 
reaches  the  water. 

As  the  railroad  traverses  the  slide  for 
its  full  length,  the  tracks  needed  frequent 
attention.  Quite  often,  small  sections 
hari  to  be  moved,  bridges  erected,  and 
nils  made,  while  on  occasions  it  was 
necessary  to  change  the  location  of  the 
rails  for  the  full  distance.  This,  obvious- 
ly, was  an  expensive  process,  and  en- 
gineers at  once  set  about  remedying  the 


Little  Streams  Like  This  One  Form  a  Networlc  among 
the  Mountains  of  the  Columbia    River  Valley,  and 
Cause  Laodslides  by  Loosening  the  Earth 


trouble  at  its  source  by .  stopping  the 
slide.  Until  recently,  surface  drain; 
was  depended  on  to  accomplish  this, 
forts  were  made  to  drain  the  low  arpas, 
for  it  was  reasoned  that  if.  the  water  did 
not  permeate  the  mountain,  the  slide 
would  stop.  Surface  drainage,  however, 
proved  a  failure,  for  despite  long-con- 
tinued efforts  in  this  direction,  the  slide 
persisted,  with  its  progress  diminished 
little  if  at  all. 

The  new  plan  of  attack,  which  has 
stopped  the  slide,  at  least  temporarily, 
consists  of  a  series  of  drainage  tunnels. 
They  were  built  in  1918,  after  a  long 
  series  of  experi- 
ments to  determine 
the  points  of  great- 
est movement.  The 
portals  of  the  tun- 
nels are  at  about 
normal  high-water 
level  of  the  river, 
and  they  have  a 
depth  of  50  ft. 
When  the  tunnels 
had  penetrated  the 
mountain  for  some 
distance  drifts 
were  dug  at  right 
angles  to  reach  the 
most  advantageous 
locations. 

The  tunnels  have 
offered  drainage 
for  the  film  of 
water  that  covered 
the  bedrock  sur- 
face, and  a  large 
volume  of  water 
has  been  concen- 
trated in  them.  As 
soon  as  the  tun- 
nels were  com- 
pleted, last  year, 
the  slide  movement  ended  and  has  not, 
so  far,  recurred. 

The  famous  Columbia  River  Highway 
now  parallels  the  railroad  at  the  base  of 
the  Moving  Mountain.  It  had  been  built 
only  a  short  time  before  the  slide  was 
stopped  and  was  not  affected.  If  the 
movement  should  begin  again,  frequent 
changes  of  the  highway,  as  well  as  the 
railroad,  would  be  necessary.  However, 
this  is  a  contingency  that  is  not  antici- 
pated, for  it  is  generally  believed  that 
the  tunnels  have  solved  the  diflliculty 
permanently. 

The  Moving  Mountain  comes  by  its 
migratory  tendencies  quite  naturally. 
There  are  a  great  many  slides  all  about 
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it  along  the 
Columbia 
Gorge,  where 
the  river  has 
bisected  the 
Cascade 
Range.  Some 
•f  the  slides 
are  still  active, 
while  the  ac- 
tivity of  others 
has  ceased. 
"The  land  sur- 
face is  one  of 
pit  and  ridge, 
of  inclosed 
swale  and 
c  r  u  m  b  1  i  n  g, 
tilted  divides, 
of  clogged 
drainage, 
wherein 
streams  drop 
from  sight, 
springs  issue 
and  disappear, 
ponds  fill,  then 
myster  iou  s  ly 
depart,"  runs 
a  graphic  de- 
scription •  of 

the  district  by  a  geologist  who 
months  in  stuily  there.  "  To  add 
melee,  all  is  clothed  with  forest, 
evidence  were  needed  that  this 
great  honeycombed  slope  not 
been,  but  is  now,  slowly  in 
more  conclusive  could  be 


Part  of  the  Submerged  Poreit  in  the  Foreground.  Acrota  the 
River,  Shellrock  Mountain,  Afflicted  with  Small  Land- 
alides,  Which  Are  of  th«  Surface  Only 


spent 
to  the 
and  if 
whole 
only  has 
motion,  none 


tioned 
ened, 
lies  the 
besides 
vicinity 


before 
ashy 


asked  than  the 
abundant  forest  wreckage  that  is  present 
everywhere.  Giant  firs,  individually  and 
by  the  acre,  lie  flat,  and  at  all  angles  from 
prostrate  to  vertical.  Tops  lean  to- 
gether, foundations  settle 
away.    Even  the  works  of 


This  shale 
clay  which 
basalt   at  many 
t  h  e  immediate 
of  Eagle  Creek. 
Wherever  a  layer  of  it 
is  found,  there 
generally  speak- 
ing,   is  ob 
served  a 
marked 


man    are  n«t 

exempt ;  build- 
ings are  carried 
out  of  plumb, 
trails  offset, 
roads  up- 
heaved; and  at 
the  river's  edge 
on  both  sides, 
we  are  told,  the 
railroad  rights 
of  way  refuse 
to  remain  with- 
i  n  statutory 
bounds.  In  a 
word,  this  en- 
tire area  is  one 
o  f  landslides, 
landslides  o  f 
the  past  and 
landslides  that 
are  now,  while 
we  watch,  tak- 
ing place." 

So  much  slip- 
ping and  slid- 
ing is  attrib- 
uted chiefly  to 
the  "Eagle 
Creek  forma- 
tion," ni  e  n  - 
is  a  hard- 
under- 
])  1  a  c  e  s 


Tiew  down  the  Columbia  River  through  the  Submerged  Forest,  or  Rather  Its  Desolate  Reouiat:  Plainly 
a  Region  That  Was  Once  High  and  Dry  on  Shore,  Indicating  the  Possible 
Fate  of  Other  Lands  along  the  River 
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tendency  to  slip  over  its  surface.  The 
entire  gorge  of  the  Columbia  may  almost 
be  termed  a  canon.  Its  precipitous  cliffs 
rise  from  a  few  hundred  to  several  thou- 
sand feet  close  beside  the  river  on  both 
the  Oregon  and  Washington  shores.  The 
whole  historj'  of  the  gorge  has  been  a 
series  of  slides;  as  the  stream  cut  into  the 
beds  of  shale  these  dissolved,  and  the 
hardened  lavas  above  dropped  into  the 
current  and  were  carried  away.  In  many 
places,  as  has  been  said,  this  prooess  is 
still  going  on.  It  is  predicted  that  at  cer- 
tain locations  it  will  continue  until  the 
majestic  Columbia,  which  discharges  into 
the  Pacific  each  year  16  cubic  miles  of 
water,  will  flow  between  gently  sloping 
banks.  Such  a  transformation,  if  it  takes 
place,  will  be  a  process  of  ages  and  some- 
thing that  will  be  seen  only  by  our  de- 
scendants in  the  dim  and  distant  future. 

One  of  the  most  remarkable  of  the 
slides  along  the  Columbia  lies  on  the  Ore- 
gon shore,  opposite  the  village  of  Wyeth, 
seven  miles  east  of  Cascade  locks.  Here 
an  entire  forest  has  slipped  into  the  river. 
So  gradual  was  the  movement  and  so 
large  the  mass  of  earth  that  the  trees, 


or  many  of  them,  still  stand  upright  in 
the  stream. 

The  "Submerged  Forest"  is  known  by 
all  who  are  familiar  with  the  Columbia. 
At  normal  stages  of  the  water  the  tops 
of  the  highest  trees  barely  protrude  above 
the  current.  It  gives  an  uncanny  feeling 
to  the  boatman  to  ride  over  the  tops  of 
these  ancient  trees,  which  can  be  seen  dis- 
tinctly in  the  clear  water  beneath.  The 
submerged  forest  has  had  its  part  in  the 
Indian  legends  with  which  the  Columbia 
Gorge  abounds.  One  version  of  the  leg- 
end of  the  famous  "Bridge  of  the  Gods," 
which  tradition  says  once  spanned  the 
Columbia,  a  great  natural  arch,  is  that 
these  trees  grew  upon  it,  and  that  they 
remained  standing  when  the  gods  in 
anger  destroyed  the  bridge  and  it  col- 
lapsed into  the  stream.  Scientists  now 
are  agreed  that  the  Bridge  of  the  Gods 
is  only  a  myth.  But  scarcely  less  won- 
derful than  this  and  the  other  traditions 
that  cling  around  the  greatest  river  of 
the  West  are  the  land  movements  that 
are  now  going  on  as  .\ature  carves  anew 
the  outlines  of  the  mighty  gorge  of  the 
Columbia. 


OCEAN  LINERS  WILL  BURN  OIL 

AND  SAVE  COAL  AND  LABOR 

The  economies  and  advantages  of  oil 
fuel  for  the  propulsion  of  ocean  liners 
has  been  so  well  demonstrated  that  the 
giant  "Leviathan"  is  to  be  converted  to 
an  oil  burner  by  the  U.  S.  Shipping 
Board.  A  number  of  other  big  passen- 
ger ships  also  will  be  changed  to  use 
liquid  fuel,  among  them  the  "Olympic." 
the  ".^quitania,"  the  "Mauretania."  and 
possibly  the  "Imperator."  As  an  example 
of  the  saving  thus  to  be  ef 
fected,  it  is  stated  that  a 
20.000-ton  ship  requires 
3,000  tons  of  coal  for  a 
transatlantic  trip,  as 
against  1,500  tons  of  oil, 
and  the  latter  can  be 
loaded  in  12  hours,  the 
coal  taking  three  days 
or  more.  The  subtrac- 
tion of  50  men  from  the 
engine-room  staff,  a  re- 
duction of  roughly  75  per  cent, 
is  an  even  more  important  conse- 
quence of  oil  burning,  from  the  econom- 
ical standpoint,  because  of  the  wage 
situation.  Just  now.  however,  the  con- 
servation of  coal  is  the  interesting  fea- 
ture of  the  new  project. 


FOOT-POWER  AUTOMOBILE  IS 
SERIOUS  VEHICLE  ABROAD 

Those  little  foot-power  automobile? 
that  are  known  only  ^^as  children's  toys 
in  this  country  JIBi  ^re  being  taken 


French  Foot-Power  Automo- 
bile for  Two  Passengers,  with 
Regular  Car  Springs  and  Pneu- 
matic Tires,  Now  Popular  Abroad : 
The  Steps   on  the  Side  .Take,  the 
Place  of  Doors 

quite  seriously  abroad,  with  the  increas- 
ing cost  of  gas  power.  A  two-seated 
tandem  model  made  in  France  is  i|pw 
becoming  popular  in  England  at  a  pncc 
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seemingly  high  enough  to  include  an  en- 
gine instead  of  pedals.  The  body  has  no 
door,  steps  being  provided  for  entrance 
over  the  side.  Semielliptical  springs  and 
pneumatic  tires  make  the  car  usable  on 
the  road. 


CONFINE  TRACTORS  TO  FIELD 
.   WITH  SUBSTANTIAL  FENCE 

Surrounding  the  tractor-testing  field  at 
the  University  .of  Nebraska  is  a  fence  of 
unusual   appearance   and    strength,  de- 


Unruly  Tractors  are  Kept  within   the  Testing  Field 
of  the  Univenity  of  Nebraska  by  a  Sturdy 
Pence  of  Concrete  Posts  and  Chain 

signed  to  prevent  the  machines  from  be- 
ing piloted  off  the  inclosed  area  by  inex- 
perienced student  drivers.  Massive  con- 
crete posts,  3  ft.  high  and  situated  8  ft. 
apart,  are  connectecl  by  a  heavy  chain 
which  passes  through  holes  near  their 
tops.  This  barrier  stops  the  tractors  with 
a  minimum  of  damage. 


VALVE  MAINTAINS  UNIFORM 
PRESSURE  IN  BALLOONS 

If  the  dirigible,  kite,  or  other  balloon 
be  likened  to  a  huge  beast  of  the  air,  the 
large  valve  which  maintains  uniformity  of 
gas  pressure  must  be  termed  its  "lungs." 
Placed  often  in  the  nose  of  a  dirigible, 
and  controlled  from  the  pilot's  scat,  when 
necessary,  by  a  cord,  the  valve  opens  and 


shuts  automatically  when  hydrogen  must 
be  released  to  effect  stabilization.  Were 
this  vital  mechanism  to  stop  functioning 
during  a  rapid  rise  of  the  balloon,  it  is  evi- 
dent that  the  gas  would  expand  the  bag 
to  the  breaking  point  as  the  outer  air 
pressure  decreased.  The  valve  was 
originally  designed  by  a  Frenchman,  but 
has  been  greatly  improved  for  use  in  the 
American  navy. 


INEx!i>ENSIVE   COATING  FOUND 
FOR  SAFETY-MATCH  BOXES 

A  comparatively  cheap  material  for 
coating  ignition  surfaces  on  safety-match 
boxes  is  being  manufactured  in  a  Slovak- 
ian  city  as  a  substitute  for  antimony, 
commonly  used  for  this  purpose,  but  now 
very  scarce  and  high  in  price.  Besides 
being  low  in  cost,  the  product  is  declared 
to  be  much  lighter  and  more  efficient  than 
the  substance  it  is  intended  to  supplant. 
A  smaller  proportion  of  certain  expensive 
and  easily  ignited  chemicals  is  required 
in  match  heads  and  on  striking  surfaces, 
if  the  composition  is  used,  it  has  been 
revealed  by  tests. 


VIOLIN  ATTACHMENT  MAKES 
FALSE  NOTES  IMPOSSIBLE 

Although  many  teachers  of  the  violin 
condemn  any  mechanical  aids  to  instruc- 
tion, the  ingenuity  of  a  new 
fingerboard  attachment  will  in 
itself  win  attention.  Clamp- 
ing   the  attnch- 


t;0»^IGMT,  MTITONI  Wit"  CO. 


The  Semicircular  Studs  on 
This  Violin  Attachment  En- 
able the  Beginner  to  Avoid 
False  Notes  by  Depressive 
the  Strings  Only  at  the 
Proper  Points 


mcnt  upon  the  fingerboard,  the  pupil  de- 
presses the  strings  by  means  of  small 
semicircular  studs  or  stops.  Fingering  is 
thus  made  mechanically  exact. 


The  Complete  Valve  of  the  Left  View  is  Seen  at  the 
Right  with  Its  Casing  Removed,  and  the  Center 
i    View  Shows  the  Way  It  it  Installed  in  a  Balloon 


CFrom  certain  South  Sea  islands  for 
which  Japan  is  now  "mandatory"  41  na- 
tives have  recently  been  brought  for  a 
month's  visit  to  their  new  mother  coun- 
try. The  government  plans  to  entertain 
a  similar  delegation  each  year. 
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TALKS  OVER  BEAM  OF  LIGHT  BY  OLD  IDEA  MADE  NEW 


eerrawMT,  ■u.urriuTto  iomoom  m«« 

Uiine  the  Improved  Transmitter  It  It  Possible  to  Make  a  Beam  of  Light  Bear  a  Conversation  between  Points 
a  Mile  and  a  Half  Apart.    The  Diagram  Explains  the  General  Arrangement  of  the  Transmitter  and  Receiver, 
and  Suggests  the  Value  of  the  Invention  for  Military  Use.    It  Is  Obviously  Impossible  for  an  Enemy  to 
"Listen  In"  Secretly  as  He  may  So  Easily  Do  with  the  Electric  System  Now  in  Vogue 

grid  and  lens,  and  then  to  the  distant 
receiver.  As  the  sending  mirror  vibrates, 
it  is  the  interference  of  the  second  grid 
with  the  reflected  image  of  the  first  that 
gives  the  light  fluctuations  suflicient  va- 
riation for  practical  use.  With  this  equip- 
ment, whispers  were  audible  at  a  mile 
and  a  half,  using  20-in.  projectors  and 
sunlight,  while  a  carbon  arc  gave  good 
results  up  to  one-half  mile. 


When  the  inventor  of  the  telephone 
devised  his  "photophone"  and  talked  along 
a  beam  of  light  in  1889,  he  accomplished  a 
scientific  marvel.  Hut  apparently  his  in- 
genuity was  not  sufficiently  appreciated  to 
encourage  practical  development ;  for  the 
idea — it  was  scarcely  more  than  that — 
has  lain  dormant  all  these  years.  The 
announcement  of  its  sudden  appearance 
in  usable  form,  and  its  actual  application 
to  war  signaling,  comes  now  with  all  the 
force  of  new  discovery. 

The  photophone's  method  of  operation 
is  essentially  the  vibration  of  a  beam  of 
light  by  reflecting  it  from  a  diaphragm 
against  which  sound  waves  are  directed. 
The  receiver  is  a  cell  of  selenium,  which 
changes  its  electrical  resistance  with  the 
variation  of  light  falling  upon  it.  When 
the  selenium  is  connected  in  series  with 
a  telephone  receiver  and  a  source  of 
current,  the  receiver  diaphragm  vibrates 
in  exact  accordance  with  the  transmitter 
diaphragm.   This  was  the  original  device. 

The  improvement,  made  by  an  English 
irwentor,  is  simple  but  quite  effective.  It 
consists  in  throwing  light  upon  the  send- 
ing diaphragm  through  a  grid,  or  plate 
containing  fine  parallel  slits,  making  an 
image  on  the  diaphragm  mirror  of  alter- 
nate light  and  dark  lines,  concentrated  by 
a  lens.  The  composite  beam  thus  re- 
flected passes  through  a  second  similar 


PREPARE  FOR  TRIAL  TRIP 

.  OF  LARGEST  AIRPLANE 

The  French  airman,  Lecointe,  reputed 
to  have  been  the  first  to  guide  an  airplane 
over  a  three-mile  course  in  one  minute'.s 
time,  has  now  been  chosen  to  pilot,  on  its 
trial  trip,  the  world's  largest  plane.  Un- 
fortunately a  detailed  description  of  the 
big  craft  cannot  be  secured  from  the 
manufacturers  at  this  time.  It  is  divulged, 
however,  that  the  wing  span  is  175  ft., 
which  exceeds  by  49  ft.  the  measure  of 
the  famous  Handley  Page  four-engine 
bombers.  Despite  its  size,  the  ship  is  ex- 
pected to  attain  a  speed  of  120  miles  an  hour. 


CThe  Barnard  statue  of  Lincoln,  about 
which  lately  centered  so  much  discussion, 
has  at  last  found  a  home.  It  has  been 
presented  to  the  city  of  Manchester,  Eng. 
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SHIP -WELDING  SET  RUSHES  TO  JOB  ON  TRUCK 


For  the  quick  repair  of  ships  along  the 
San  Francisco  water  front,  an  emergency 
welding  outfit  has  been  mounted  on  a 
wheeled  frame  which  allows  it  to  be 


Portable  Ship 
WcldingSetwith 
15.  Kilowatt 
Gen  era  tor  Driven 
by  Gasoline  Engine:  The  GaBo> 
line  Tank,  at  the  Side,  Is  Remov- 
able, as  la  Also  the  Canvas  Cover 
It  is  Hauled  by  Motor  Truck,  and 
Hcisted  aboard  Ship  by  the  Shackle 


hauled  by  a  motor  truck  at  20  miles  wt 
hour.  When  it  arrives  at  the  job,  it  i< 
swung  aboard  the  ship  by  a  shackle  fixe4 
above  its  center  of  gravity.    To  assure 

 ■          its  balance  while  hoist- 

ing,  and  for  safety  at 
night,  the  gasoline  tank 
is  removable.  A  welding 
generator  of  15  kw., 
gasoline-engine  driven, 
||  J     !        supplied  with  several 

7  /         hundred   feet    of  cable, 

and  welding  terminals 
for  two  arcs.  An  air 
compressor  and  welding 
pressure  tank  permit 
chipping  and  scaling 
j  work,  as  well  as  welding, 
to  be  done.  For  protec- 
tion in  the  open,  a  can- 
vas cover  is  supported 
by  a  removable  frame  of 
piping  at  each  end.  The 
engine  is  cooled  by  wa- 
ter pumped  from  the 
sea. 


TYPEWRITER  AND  WADING  POOL  FOR  MONKEYS 


From  California, 
London,  and  Ben- 
arcs,  India,  the 
camera  sends  the 
photographs  o  n 
this  and  the  oppo- 
site pages  as  evi- 
dence of  simian  in- 
telligence and  simi- 
larity to  man.  Most 
noteworthy  is  "Joe 
Wartin,"  orang- 
outang by  birth 
ind  motion-picture 
actor  by  profession, 
who  plays  stellar 
roles  in  many  melo- 
dramas. "Joe"  is 
under  constant  in- 
S  t  r  u  c  t  i  o  n  by  his 
trainer,  and  already 
handles  a  type- 
writer with  an  ap- 
pearance of  pro- 
fessional skill.  He 
inserts  and  removes 
the  paper,  punches 
indicated  keys,  and 
balks  only  at  "tak- 
ing dictation." 


cop<«>aMr,  unoiKaooo  «  uaoimnMO 


This  Lonr-Tailed  Variety  of  the  Monkey  Tribe  is 
Treated  with  Reverent  Care  in  Benares,  India,  and 
in  Many  Near -By  Villages.  The  Sacred  Animals 
Supplement  the  Offeringi  of  the  Faithful  by  Refular 
Toura  of  the  Public  Garbage  Heaps 


The  smaller  ani- 
mals in  the  London 
zoo  recently  gave 
the  lie  to  the  popu- 
lar belief  that  a 
monkey  hates 
water,  by  frolicking 
in  a  pool  provided 
experimentally  in 
their  outdoor  cage. 
Spectators  were  de- 
lighted to  see  the 
troup  halt  at  the 
brink  for  a  mo- 
ment's admiring  in- 
spection, then  wade 
in  boldly.  In  an 
instant  several 
were  splashing 
each'  other  like 
human  merry- 
makers, while 
others  washed 
faces  and  hands,  or 
enticed  the  few 
timid  ones  to  join 
in  the  fun. 

The  Indian  scene 
shows  a  street  in 
Benares. 


Contrary  to  the  Popular  Belief  That  a  Monkey  Dislikes 
Water,  These  Little  Inhabitants  of  the  London  Zoo 
Greeted  Most  Enthusiastically  This  New  Bathing  Pool. 
The  Monkey  on  the  Platform  Proved  One  of  the  Few 
Exceptions.  Spectators  Laughed  to  See  Him  Dip  a 
Tentative  Finger  in  the  Water,  Then  Retreat  in  Disgust 
to  His  Solitary  Perch 
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NOVICES  FASHION  MONUMENT 

OF  REINFORCED  CONCRETE 

Kven  unskilled  hands  can  produce  sat- 
isfactory   results   with    concrete.  This 

is  proved  by  a 
cross  of  that  ma- 
terial, erected 
near  Lcwistown, 
Pa.,  by  iron  work- 
ers, directed  by  a 
priest,  in  honor  of 
the  men  from  the 
local  parish  who 
entered  the  army 
and  navy  during 
the  war.  The  un- 
usual monument 
is  21  ft.  high,  with 
a  horizontal  arm 
9  ft.  4  in.  long.  It 
weighs,  with  its 
base,  12  tons,  and 
is  reinforced  with 
800  lb.  of  iron.  A  14  by  16-in.  metal  plate, 
set  in  one  side  of  the  upright,  bears  the 
names  of  42  service  men.  The  cross  was 
designed  by  the  minister. 


AMERICA'S  FIRST  TRI-MOTORED 
LAND  PLANE  PASSES  TESTS 

Distinguished  as  the  first  three-motored 
land  airplane  to  be  designed  and  built 


recently  demonstrated  by  the  Curtiss 
company.  The  inclosed  fuselage  seats 
eight  in  individual  wicker  chairs,  each  be- 
side a  window  of  unbreakable  glass.  In 
the  nose,  facing  their  controls,  sit  the 
two  pilots.  The  safety  of  the  passengers 
in  flight  is  assured  by  the  triple  nature 
of  the  power  plant,  any  unit  of  which 
can  maintain  flight  when  the  plane  is  riot 
loaded  to  capacity.  The  interesting  tan- 
dem arrangement  of  the  undercarriage 
reduces  the  risks  of  landing. 


TOMB   OF   CANADIAN  TRAPPER 

IS  LONELY  LOG  CABIN 

A  humble  log  cabin  which  stands  in  a 
trackless  forest  near  Lake  Athabasca,  in 
western  Canada,  was  once  the  home  of  a 
fur  trapper,  its  builder.  Now  it  is  a 
tomb,  sheltering  the  frozen  body  of  its 
former  occupant,  who  died  there,  alone 
and  unaided,  nearly  two  years  ago.  To 
investigate  the  cause  of  the  trapper's 
death,  a  fearless  member  of  the  Royal 
Northwest  Mounted  Police  journeyed  to 
the  desolate  scene  in  midwinter,  braving 
the  terrors  of  the  wilderness  for  months 
before  reaching  his  objective,  situated 
miles  from  railroads  and  civilization.  The 
corpse  was  in  a  perfect  state  of  preser- 
vation, due  to  the  cold,  dry  air,  and  was 
not  moved  from  the  bunk  on  which  the 
trapper  passed  away. 


SIMPLE  STEEL  JETTIES  STOP 
CUTTING  OF  RIVER  BANKS 

After  all  the  riprapping  of  river  banks, 
the  driving  of  piles,  and  building  of  wil- 
low mattresses  to  stay  the  enormous  de- 
struction of  property  by  flood  waters,  a 
Kansas  inventor  has  checked  the  erosive 


Through  the  Open  Window 
in  This  New  Three- Motored 
Commercial  Plane  is  Seen 
Roland  Rohlfs,  Famous 
High-Altitude  Pilot 

in  the  United  States, 
and  incidentally  as 
one  of  the  country's 
few  large  passenger- 
carrying  machines,  is 
the  "Eagle,"  a  grace- 
ful commercial  craft 


A  Plying  Radius  of  47B  Miles,  a  Maximum  Speed  of  107  Miles  an  Hour,  a  Triple 
Power  Plant,  Substantial  Undercarriafe,  and  a  Comfortable  Cabin,  All  Coi*. 
bine  to  Make  the  "Eagle"  ■  Reliable  and  Satisfactory  Paaaenger  Carrier 
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The  Appearance  of  the  Steel  Jetty,  After  Nature  haa  Given  Ita  AaalaUace.  ia  Seen  in  the  Larfe  Pictara;  tlia 
Upper  Inaart  Sbowa  a  Newly  Inatalled  Six-Unit  Jetty,  and  the  Lower  a  Steel  Unit  in  Detail 


process  with  the  simplest  of  devices.  His 
invention  consists  of  three  similar  lengths 
of  angle  iron,  bolted  together  at  right 
angles  at  their  centers,  making  a  figure 
like  the  "jacks"  of  children's  games. 
Four  or  more  of  these  units  are  strung 
on  a  cable  through  their  centers,  one  end 
of  which  is  anchored  to  the  river  bank. 
The  protruding  ends  of  each  "jack"  are 
also  wired  together.  The  outer  end  of 
this  improvised  steel  jetty  is  then  flung 
out  into  the  current,  which  begins  at  once 
to  deposit  brush  and  silt  about  the  mul- 
tiplex legs  of  the  strange  dike.  Presently 
a  new  point  of  land  is  formed,  and  the 
river  has  returned  what  it  stole  away. 


of  the  object  and  a  translucent  screen 
illuminated  by  a  small  electric  lamp. 
Turning  a  thumb  disk  moves  a  wedge  of 
gray  glass  behind  the  object  lens  and 
changes  the  position  of  the  lamp,  thus 
altering  the  relative  brilliancy  of  the 
image  and  the  glare  of  the  translucent 
screen.  The  optical  field  is  bisected,  one 
half  appearing  brigliter  than  the  other,  for 
photometric  comparison.  In  use,  the 
image  is  reduced  to  low  visibility  and  com- 
pared with  a  standard  test  plane  of 
canvas  painted  a  flat  white. 


MAKE   INSTRUMENT  TO  GAUGE 

VISIBILITY  OF  VESSELS 

To  reduce  the  protective  coloration  of 
ships  to  an  exact  science,  a  "visibility 
meter"  has  been  developed  in  an  Amer- 
ican laboratory.  By  means  of  a  trans- 
parent   reflector    at    a    45"    angle,  the 


itruccuir     ai     a     -N.      angle,     ine      vi.ib.lity  Meter  Open.  Revealing  4«-D««ee  Mirror. 
Olserver  sees  simultaneously  a  lens  irtligC  Trantlucent  Screen  with  Lamp,  and  Wedge 


Digitized  by  Google 


816 


POPULAR  MECHANICS 


WIRE  AND  ROPE  CONVENIENTLY 
REELED  ON  SIMPLE  MACHINE 

The  effort  required  to  reel  and  unreel 
the  lengths  of  barbed  wire,  rope,  hose, 


Above.  Side  View  of  Reel;    at  Right. 
Jront  View,  in  Which  the  Driving  Chain 
and  Sprockets  Are  Visible 


and  chain  used  daily  in  a  dozen  industries 
Ik  largely  reduced  by  a  wheelbarrowlike 
nachine  of  recent  invention.  Thus,  to 
reel  in  loose  wire,  the  owner  of  this  ma- 
chine simply  pushes  it  along  with  the 
two  front  wheels  astraddle  the  wire.  As 
the  wheels  turn  they  revolve  the  reel 
through  a  chain-and-sprocket  drive.  To 
reverse  the  operation,  and  unreel  the  wire, 
the  operator  throws  the  chain  off  the 
sprockets,  permitting  the  reel  to  revolve 
freely.  The  reel  may  easily  be  removed 
to  permit  the  insertion  of  another. 


X-RAY  ANALYZES  CHEMICALS 
LIKE  A  SPECTROSCOPE 

A  method  of  analyzing  chemicals  by 
means  of  X-rays,  used  in  a  manner  sug- 
gesting the  spectroscope, 
has  been  developed  in  a 
large  American  industrial 
laboratory.  The  X-rays 
are  passed  first  through 
a  monochromatic  filter 
which  absorbs  all  but  one 
wave  length,  and  then 
through  two  narrow 
slits,  reducing  them  to  a 
beam  about  Vfes  in.  wide. 
The  material  to  be  ana- 
lyzed, in  powder  form,  is 
placed  in  a  small  tube  in 
the  path  of  the  beam,  and 
the  rays  transmitted  are 
registered  on  a  photo- 
graphic plate.  Minute 
variations  in  crystalline  structure  are 
shown  as  fine  lines,  parallel  to  the  main 
image,  and  their  pattern  and  degree  of 
separation  indicates,  to  the  practiced  eye, 
the  composition  of  the  chemical. 


FIBER  BOARD  USED  TO  MAKE 
HOLDER  FOR  INK  BOTTLE 

Uncorked  ink  bottles  are  a  source  of 
danger  on   desks  and   drafting  boards, 
  because    of  the 


4 


possibility  of  their 
being  overturned. 
For  preventing 
such  accidents,  a 
simple  holder, 
made  from  a  small 
^^^^^  ^^^^^  square  of  fiber 
^^^KMMO^^^M  has  been 
^^^^^^^^^^^^  invented  by  a 
 —  Kansan,  who  ap- 
plied not  long  ago  for  a  patent  on  the 
unusual  inkstand.  A  circular  opening 
is  provided  in  the  center  of  the  material 
by  dividing  a  circle  of  proper  size  into 
\z  sectors,  and  bending  the  latter  at  right 
angles  to  the  sheet.  When  a  bottle  is 
placed  in  the  opening,  the  sectors  act  as 
iufs  to  hold  it  in  place. 


PEARLS  NO  OYSTER  MONOPOLY: 

TRIPE  YIELDS  THEM  TOO 

True  pearls,  from  %2  to  M«  in.  in  sire, 
were  found  in  large  numbers  on  the  mu- 
cous surfaces  of  a  recent  shipment  of  tripe 
received  in  England  from  the  United 
States.  That  the  occurrence  was  not  un- 
usual, but  had  merely  escaped  previous 
notice,  was  shown  by  the  examination 
of  fresh  specimens  taken  from  native 
cows.  The  pearls  were  soft,  of  cour<.e, 
each  imbedded  in  a  cyst,  and  apparently 
developed,  just  as  in  a  bivalve,  by  the 
casting  of  a  protective  mucous  wall  about 
some  intruding  parasite. 


CITY  SAVES  FORTUNE  IN  SOAP 

BY  SOFTENING  ITS  WATER 

It  is  generally  known  that  hard  water 
requires  more  soap  for  the  same  results 
than  soft  water,  but  the  scale  on  which 
the  city  of  St.  Louis  has  demonstrated 
the  fact  is  quite  unusual.  The  municipal 
precipitation  plant  is  computed  to  have 
saved  the  people  $260,000  in  soap  alone 
in  the  last  year,  which  is  more  than  the 
cost  of  chemicals  and  labor  for  the  proc- 
ess. Over  400.000  tons  of  solids,  mostly 
sand,  were  taken  from  37,751,000,000  gaL 
of  water  during  the  year. 
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COMMENT  AND  REVIEV 


mil  M»  «M  vriatai  Oel.  sr. 

FROM  the  shapeless  heaps  of  ruins  in  what  were  once  towns  and  villac^es  in 
Belnum  and  France,  the  dull  debris  is  already  taking  on  the  outlines  of  streets 
and  bmhWiig  lota.  The  impeveriahad  owner  returns  to  a  staggeringly  hopeless 
prospect,  but  he  spares  no  effort  to  do  his  part  toward  the 
restoration  of  his  beloved  city.  The  hours  of  daylight  are  all 
too  short,  his  ph^irsical  enduranoe  incapftble  to  maaauce  np  to  the 
effort  of  hia  ambition. 

In  Germany,  tremendona  actfvi^  is  putting  forth  ita  trained 
hand,  ^ided  by  that  marvelous  ability  for  organizing  industrial 
operations,  and  before  the  rest  of  the  world  realizes,  German 
goods  will  again  be- flooding  the  markets  of  every  continent.  To  ^ 
regain  their  lost  trade,  they  aim  to  undersell  other  nations,  especially  the  United ' 
States.  In  order  that  they  may  undersell,  the  German  workman — to  whom  no 
sacriHce  for  the  Fatherland  is  too  great — is  already  feveriahly  working  10  imd  12 
hours  p^T  day  in  the  f  actoriea  of  that  country. 

There  are  not  wanting  thoae  who  believe  tiiat  nmch  of  the  agitation  hi  tida 
country,  the  fomented  unrest,  the  demand  for  the  six-hour  day,  and  five-day  week, 
finds  its  inspiration  in  anything  but  a  sincere  desire  to  benefit  American  workmen. 
It  ia  certainly^  very  plain  that  whatever  clogs  the  wheels  of  production  in  aiiy  dive 
country,  making  that  production  smaller  in  quantity  and  higher  in  cost,  reverts 
to  the  great  advantage  of  any  other  country  whose  manufacturing  costs  are  less. 
This  is  not  to  say  it  is  desirable  to  work  12  hours  a  day,  nor  that  more  than  eight 
hours  a  day  is  necessary  in  the  great  majori^  of  occupations,  nor  further^,  that 
by  a  natoral  proceas  of  development  and  invention,  the  work  of  the  world  may  not 
oe  eventually  accomplished  in  a  six  or  five  or  four-hour  day. 

But  I  do  assert  there  never  was  in  the  world's  history  such  need  of  produc- 
tion M  now,  and  if  all  the  workers  of  tiie  world,  inchidiftg  labor  unions,  in  order 
to  ^et  supplies  back  to  pre-war  normal,  would  turn  in  and  work  diligently,  with 
their  old  pre-war  pep  in  what  they  do,  for  ten  or  even  ei^jht  hours  a  day  for  a 
short  time,  the  result  would  bc  felt  in  lower  prices  almost  immediately.  Instead, 
the  present  attitude  of  labor  unions  ia  to  arbitrarily  demand  a  decreased  produc- 
tion at  a  higher  coat,  and  base  tiieir  demandb  on  the  reaulting  higher  cost,  for 
more,  and  more,  utterly  regardless  of  the  effect  on  the  larger  body  of  workers 
who  belong  to  no  union.  And  the  profiteers  are  just  as  bad,  or  worse,  for  they 
have  a  wider  vision  and  a  better  realization  of  what  they  are  doing.  It  seems  to 
be  a  sort  of  industrial  joy  ride  in  which  each  p;roup  is  trying  to  outrun  the  rest^ 
regardless  of  who,  or  how  many,  are  run  over  in  the  race. 

I  think  the  sanest  statement  on  conditiona  today  was  nttared  by  Secretary 
of  the  Interior  Lane,  when  he  said: 

i*  Oh,  for  a  few  days  of  real  sanity,  when  with  composed  nerves  and  calm  judgment,  and 
tsithout  bitterness  of  feeling,  m  COM  look  at  ma  pntkmo  and  moet  thm  wUk  ear  tmHUondi 
hop^idness  and  confidence. " 

What  we  all  need  is  cooperation;  less  selfishness  for  ourselves  and  the  group 
to  which  we  belong,  and  more  regard  for  the  rights  of  others.  The  war  has 
left  us  all  more  or  less  affected  by  ahell  ahock,  with  blurred  viaion  and  shattered 
nerveiL  The  ideala  of  the  millenniimi  cannot  be  achieved  or  forced  by  any  procesa 
of  legislation  by  Government,  or  the  fiat  of  organized  labor.  It  can  only  come 
as  fast  as  an  overwhelming  public  sentiment  believes  in  and  supports  it.  This  is 
a  growth,  not  a  miracle.  Any  other  way  is  futile,  just  as  national  prohibition  watf 
the  result  of  50  years  of  effort  and  education, 'Ond  could  not  and  did  not  arrive 
until  time  had  done  its  work. 

When  labor  officials,  intoxicated  with  success,  attempt  to  paralyze  the  indus. 
tries  and  welfare  of  the  entire  nation  with  a  coal  strike,  coupled  with  the  threat 
to  caU  out  all  union  members  in  every  other  line  of  industry,  it  becomes  evident 
that  some  labor  leaders  have  utterly  lost  their  heads,  and  no  longer  realize  what  are 
the  real  and  best  interests  of  their  own  members.  The  attitude  of  some  labor 
leaders  during  the  past  few  weeks  has  unfortunately  set  back  the  cause  of  labor. 
The  ideals  and  hopes  of  President  Wilson  have  been  interpreted  as  license,  and 
Labor,  while  being  led  out  of  Egypt,  is  being  led  into  the  Wilderness.  It  is  up 
to  those  same  leaders  and  that  great  majority  of  union  members  who,  following 
lines  of  leaat  resistance,  have  allowed  the  radicala  and  ambitioua  leaders  to  domi- 
nate ^am,  now  to  do  soma  plain  tiiinldng  on  tiMir  own  account  and  get  the  canse 
of  M»rK»nl,<»  to       ..<.»«..  H.H.  WINDSOR 
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"FLYING  PARSON"  FIRST  TO  COMPLETE 
LONGEST  AIR  RACE  IN  HISTORY 

By  PAUL  A.  JENKINS 


CEVERAL  purposes  doubtless  impelled 
*^  the  Air  Service  authorities  to  an- 
nounce in  September  an  aerial  race  from 
coast  to  coast.  Foremost,  no  doubt,  in 
their  minds  was  the  desire  to  awaken 
the  American  voter,  and  through  him  the 
American  congressman,  to  an  apprecia- 
tion of  the  airplane  as  a  militarv'  weapon. 
America  must  realize  that  the  invader  who 
will  some  day  force  a  landing  on  the 
California  coast  will,  three  or  four  days 
later,  dot  the  skies  above  New  York 
City  with  his  bombing  planes. 

And  to  the  Air  Service  itself  the  race 
was  to  demonstrate  the  relative  reliability 
of  various  types  of  planes  and  motors, 
to  furnish  me- 
teorological 
data  for  the 
still  crude  air 
charts  of  this 
country,  and 
thus  to  help  the 
United  States 
keep  abreast  of 
aviation's  prog- 
ress. 

The  selected 
course  led  from 
Mineola,  Long 
Island,  100  ft. 
above  sea  level ; 
westward 
across  state 
after    state,  to 
the  mountains 
o  f  Wyoming. 
Utah,  and  Cal- 
ifornia, which   are  sometimes  6.000  ft. 
above  the  sea;  and  finally  to  the  Presidio 
in    San   Francisco,  at  practically  ocean 
level  again.  From  coast  to  coast  and  back 
the  course  was  figured  to  be  5,402  miles, 
or  about  the  length  of  a  sea  voyage  from 
New  York  to  Petrograd,  Russia.  The 
rules  were  relatively  few,  requiring  chief- 
ly that  each  contestant  fly  only  between 
sunrise  and  sunset,  not  on  Sundays  or  in 
impossible  weather,  and  that  he  stop  for 
at  least  30  minutes  at  each  of  the  20  inter- 
mediate control  stations.    Prizes  were  to 
be  awarded,  much  as  in  the  New  York- 
Toronto  Derby,  under  a  triple  system  em- 
bracing elapsed  time  irrespective  of  effi- 
ciency and  flying  time,  actual  flying  time 
as  calculated  between  control  stations,  and 
flying^  time  based  on  handicaps. 

The  contest  was  exclusively  miltary,  so 
participation  was  limited  to  army  airmen 


and  army  machines.  The  list  of  pilots 
entered  at  starting  time  totaled  more  than 
80  names,  and  included  those  of  several 
American  "aces,"  and,  by  military  cour- 
tesy, those  of  two  foreign  attaches.  The 
great  majority  of  the  planes  were  Amer- 
ican DH-4's,  powered  by  400-hp.  Liberty 
engines,  although  others  were  of  French, 
British,  Italian,  and  German  origin,  driven 
by  Hispano-Suiza,  Mercedes,  Rolls-Royce, 
Clerget,  and  other  motors. 

Simultaneously  from  east  and  west  on 
the  morning  of  Wednesday,  October  8,  the 
air  race  started.  Plane  after  plane  roared 
into  the  air  at  intervals  of  a  tew  minutes, 
until  47  had  left  the  eastern  metropolis, 

and  15  San 
Francisco.  A 
few  of  these 
were  to  finish 
the  long  grind, 
but  many  were 
destined  to 
crash  to  earth, 
others  to  wear 
themselves  out 
against  the  buf- 
fetings  of  rain 
and  snow.  One 
plane  was  to 
fall  into  Lake 
Erie,  another 
to  collide  with 
an  abrupt 
mountainside  in 
Utah.    The  ad- 


C9*''«KIHT.  mau  iLLumuTmo  MHvic* 

This  Is  the  "DH-4"  and  Its  Crew  That  Finished  First  in  the 
Air  Race  from  Coast  to  Coast  and  Back.    Lieutenant  Belvin  W. 

Maynard  Is  at  the  Right,  and  Sergeant  W.  E.  Klein,  at  the  Left,    ventures    of  all 
with  ••Tr.xie."  the  Mascot,  in  the  Center  contestants, 

the  stories  of  too  many  tragic  deaths, 
would  easily  fill  a  volume. 

Interest  aplenty,  however,  is  found  in 
the  single  story  of  one  competitor,  once 
a  preacher,  later  a  fearless  tester  of  Amer- 
ica's war  airplanes,  and  recently  one  of 
the  winners  in  the  international  air  handi- 
cap between  New  York  and  Toronto.  By 
Wednesday  evening,  Lieut.  B.  W.  May- 
nard led  the  entire  field.  Spending  the 
night  in  Chicago,  he  learned  of  pursuers 
at  Cleveland,  and  rivals  from  the  west  at 
Salt  Lake  City.  Thursday  gave  him  the 
roughest  weather  of  the  entire  trip,  but 
saw  him  at  evening  in  Cheyenne,  Wyo. 
A  westerner  had  reached  Omaha,  while 
other  competitors  were  scattered  across 
the  breadth  of  the  United  States.  Here 
in  Cheyenne  Maynard  was  held  all  Friday 
morning  by  the  bursting  of  his  radiator. 
Friday  niglit  he  slept  at  Salduro,  Utah, 

819 


8?0 


POPULAR  MECHANICS 


jiist  2,183  miles  from  Mineola,  yet  hard 
pressed  by  three  fleet  westerners  who  spent 
the  night  at  Bryan,  Ohio.  In  the  morn- 
ing he  rpse  13,000  ft.  to  clear  the  moun- 
tains, and  a  little  after  1:00  p.  m.  slipped 
out  of  the  fog  to  the  ground  at  San  Fran- 
cisco. Two  hours  later  two  westerners 
arrived,  within  20  seconds  of  each  other, 
at  the  eastern  terminus. 

Tuesday  afternoon  saw  him  on  his  way 
once  more,  first  of  the  racers  to  start 
upon  the  return  trip.  Good  fortune  flew 
with  him  during  that  day  and  the  next, 
actually  showing  him  an  opening  between 
two  snow  blizzards  while  over  Wyoming. 
Thursday  noon,  however,  when  only  40 
miles  from  Omaha,  his  crankshaft  snapped 
ajid  forced  a  hazardous  landing  in  a 
fence-hemmed  cornfield.  For  some  men, 
the  race  would  have  ended  here,  but  not 
for  the  "flying  parson."  Displaying  an 
energy  that  will  some  day  dismay  the 
evildoer  in  his  parish,  he  wired  to  Wash- 
ington for  permission  to  use  an  engine 
from  the  Martin  bomber,  stranded  some 
ten  miles  away.  While  waiting  for  per- 
mission, he  got  the  engine. 

Laboring  all  that  night  in  the  cornfield, 
with  the  friendly  assistance  of  local 
people,  the  plucky  parson  and  his  clever 


mechanic  in  the  morning  climbed  into  a 
rebuilt  plane. 

Then  came  a  tremendous  spurt  of  738 
miles,  that  included  everj-  sh0rt  tut  and 
the  hazard  of  a  flight  across  Lake  Mich- 
igan. For,  though  still  leader,  Maynard 
was  now  pursued  by  five  whjtx  were  dou- 
bling back  from  'Frisco,  jivhile^ five  from 
the  Pacific  had  turned  bapk  from  Mineola. 
But  good  fortune  now  joined  hands  again 
with  skill,  and  Saturday  found  htm  once 
more  in  Mineola,  this  time  hailed  as  first 
to  finish  the  transcontinental  Derby,  and 
recognized  king  of  America's  airmen.  His 
nearest  competitors  from  the  cast  .were 
at  Buffalo;  from  the  west,  at  O^'a^a^r 

As  this  magazine  goes  to  |  r^ts'.it-  is 
learned  that,  because  of  his  r.n avoidable 
mishaps,  Maynard's  computed  fl3rin|»»A^ie 
is  set  at  67  hours,  a  figure  which  ha^-twcn 
bettered  by  several  later  arrivals  at  Mine- 
ola. To  others  will  consequently  be 
awarded  the  prize  for  the  shortest  flying 
time,  and,  probably,  for  flying  time  as  re- 
vised on  the  handicap  basis.  Yet  these 
secondary  defeats  by  worthy  rivals  can 
little  dim  the  honor  of  Maynard's  victor>'. 
achieved  by  his  skill,  expertness,  and 
pluck.  The  "flying  parson"  was  first  to 
finish  the  longest  air  race  in  histoxy. 


JAPANESE  ROADSTER  WEIGHS 
ONLY  120  POUNDS 

A  practical  three-wheeled  automobile 
which  weighs  only  120  lb.  is  the  recent 
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passenger  in  a  midget  tonneau  equipped 
with  side  doors  and  a  folding  top.  The 
mounting  of  the  body  on  the  rear  wheels 
is  unusual  for  so  small  a  car.  The  short 
stub  axles  project  from  a  rectangular 
frame  the  rear  end  of 
which  bears  the  body  on 
coil  springs,  while  the 
front  end  is  coupled  to 
the  body  by  a  universal 
joint. 


PLAN  TO  FILM 
WHOLE  BIBLE 


The  Three-Horsepower,  Two-Speed  Engine  in  the  Front  Wheel  Takes  This 
Little  Motor  Car  Along  the  Roads  of  Japan  at  a  Lively  Clip.    The  Inventor, 
an  Officer  in  the  Japanese  Army,  Has  Attempted  to  Make  the  Little  Car  a 
Mechanism  of  Utmost  Simplicity 

invention  of  a  Japanese  army  officer.  The 
little  vehicle  is  powered  and  steered  by  the 
3-hp.  motor  wheel  in  front.  Behind  the 
ehauffeur,  who  straddles  the  frame,  sits  a 


Most  ambitious  of  all 
projects  of  the  motion- 
picture    art,  celebrated 
for  its  extraordinary  as- 
pirations, is  the  plan  to 
film    the    entire  Bible. 
This   momentous  effort 
is  already  in  process  of 
organization  in  a_  Cali- 
fornia studio,  and  is  esti- 
mated to  need  two  years 
for  its  completion.     The  specifications 
call    for    100    reels    of    film,  certain 
scenes  of  which  will  gather  together  the 
greatest  assemblies  ever  shown  on  a  screen. 


Google 
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This  Front  View  of  Monsieur  BUriot's  Newest  Creation  Suggests  Its  Di- 
mensions by  Contrast  with  the  Scout  Planes  under  the  Wings.  By  Mounting 
the  Pour  250.Horsepower  Engines  in  This  Way,  Rather  Than  in  Tandem 
Pairs.  Each  Propeller  Acts  on  Undisturbed  Air.  and.  to  This  Designer's  Belief, 

Develops  More  Power 


^Moro*  co'TmOMT,  mTtinuTKXui. 

The  Whalelike  Profile  of  the  Fuselage  is  Seen  in  This  View  of  the  Newest   French  Airbus.    Within  Arc 
Seats  for  88  Passengers,  Exclusive  of  the  Crew.    In  Providing  the  Heavy,  Tandem  Undercarriages  the 
Builder   has  Evidently  been  Willing  to  Sacrifice  Speed  to  Gain  Safety  for  the  Passengers.    The  Banjo> 
like  Projections  from  the  Leading  Edge  of  Each  Lower  Wing  Are  Worth  Study  Also 

HUGE  BIPLANE  DESCENDANT  OF  CROSS-CHANNEL  BUS 


In  contrast  to  the  fragile  little  35-hp. 
monoplane  in  which  he  flew  across  the 
English  Channel  in  1909,  appears  M.  Ble- 
riot's  latest  production,  a  substantial  bi- 
plane airbus  driven  by  four  engines  of 
250  hp.  each.  The  two  creations  are 
strikingly  dissimilar,  yet  are  alike  in  evi- 
dencing the  pioneer's  courage  to  depart 
from  conventional  practice.  As  his  mono- 
plane was  the  first  successfully  to  mount 
a  tractor  air  screw,  so  the  big  air  liner  is 
seen  to  incorporate  the  engine  mount- 
ings in  the  wing  structures,  two  above 


and  two  below.  The  fuselage  is  notable 
for  a  proportionate  "stubbiness,"  which 
is  accentuated  by  its  height,  odd  stream- 
lining, and  by  the  backward  stagger  of 
the  wings.  The  banjolike  levers  on  the 
leading  edge  of  each  lower  wing  indicate 
that  the  designer  has  aimed  at  a  measure 
of  automatic  lateral  stability. 


CTo  help  stabilize  foreign  exchange,  a 
form  of  international  currency  is  sug- 
gested by  delegates  to  an  international 
trade  conference,  held  in  Atlantic  City. 
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BASEMENT  SPORTING  STORE  HAS  ODD  FEATURES 


A  rifle  range,  aquaria  containing  native 
trout,  a  log-cabin  bureau  of  resort  infor- 
mation, and  a  projecting  room  for  movies 
of  a  sporting  flavor,  are  among  the  novel 
trade-getting  attractions  just  installed  in 
the  basement  of  a  Los  Angeles  depart- 
ment store.  This  subterranean  bazaar  is 
given  over  to  the  sporting-goods  section, 
and  entrance  to  it  is  made  inviting  by  a 
stairway  of  exceptional  width  and  easy 
descent,  which  opens  at  the  front  of  the 
store.  Customers  in  autos,  however,  may 
make  a  more  spectacular  entrance,  for  a 
big  elevator  carries  them,  car  and  all, 
down  to  the  basement  level. 

The  shooting  gallery  is  attached  to  the 
gun  department,  and  is  used  for  testing 


rifles,  but  the  tanks  with  their  five  species 
of  trout,  the  cabin  with  its  answers  to 
all  outing  questions,  and  the  movie  hall 
with  its  educational  pictures  and  lectures, 
all  are  features  of  general  service.  They 
emphasize  the  effort  to  make  the  base- 
ment department  even  more  attractive  to 
a  high-class  trade  than  the  levels  gen- 
erally preferred.  A  luxurious  lounge  is 
another  service  feature  whose  usefulness 
is  increased  by  a  stock  of  books  likely  to 
interest  the  customers  of  the  department. 
The  method  of  displaying  an  imported 
line  of  sportsmen's  clothing  is  also  un- 
usual. A  section  of  the  basement  is 
fitted  up  as  an  old  English  shop,  com- 
plete with  its  gabled  roof. 


IMPROVED  SPAD  FLIES  BETTER 

THAN  THREE  MILES  A  MINUTE 

With  the  aid  of  wind  or  gravity,  air- 
planes have  in  the  past  attained  a  speed 
of  180  miles  an  hour;  but  to  a  French 
Spad,  powered  by  a  300-hp.  Hispano-Suiza 


PLAN  CANAL  UNDER  JERUSALEM 
TO  IRRIGATE  HOLY  XAND 

If  the  proposals  of  a  Norwegian  engi- 
neer are  carried  out,  there  will  soon  be 
a  subterranean  canal  directly  under  the 
city  of  Jerusalem,  carrying  water  from 
the  Mediterranean  to  the 
Dead  Sea,  irrigating  the 
wilderness  of  Judea,  and 
providing  copious  elec- 
tric power  at  the  mouth 
of  the  Jordan.  For  the 
Dead  Sea,  that  strange 
body  of  heavy  saline 
water,  is  1,292  ft.  below 
the  level  of  the  Medi- 
terranean, and  not  more 
than  50  miles  away.  The 
unnatural  direction  of  the 
drop  will  have  no  effect 
on  the  practicability  of 
the  plan,  and  the  waters 
of  the  big  sea  to  the  west, 

ente.ine   through    canal    eo^fr.  mTim^inxm.   

onH   nJnPs    wJlI   hpln   thp     A  Speed  of  114  Milei  an  Hour  It  the  Record  Recently  Hung  Up  by  Thl» 

ana  pipes,  win  neip  ine  improved  Spad.  The  Simple  Wing  Bracing.  Thorough  Streamlining,  and 
inadequate    Jordan    to      Featherweight   Monocoque    Fuaelage    Are  All  Features    of  Refinement 

freshen  the  contents  of 


the  basin,  in  whose  vast  depths  the  min- 
eral and  biological  scavengings  of  the 
whole  valley  have  been  trapped  and  con- 
centrated for  thousands  of  years,  with  no 
possible  escape.  An  ample  electrical 
supply,  available  for  the  modernizing  of 
the  Holy  City  and  other  communities 
that  have  made  no  progress  since  their 
names  were  recorded  in  the  manuscripts 
of  the  Bible,  is  an  interesting  prospect.  But 
more  important  still  is  the  promise  that 
great  areas  of  land,  barren  since  history, 
begran,  may  be  made  to  blossom  forth  for 
the  support  of  an  always  needy  population. 


engine,  goes  the  distinction  of  traveling 
at  that  rate  under  normal  conditions  and 
official  supervision.  The  record  flight  was 
made  several  weeks  ago  at  an  altitude  of 
2.000  ft.,  and  near  the  town  of  Villa 
Coublay,  France,  by  M.  Sadi  Lecointe, 
famous  tester  of  war  machines. 


•TTo  promote  the  "ship-by-truck"  idea, 
an  industrial  parade  was  held  in  Brook- 
lyn a  short  time  ago  in  which  more  than 
2.500  motor  trucks  appeared,  many  of 
them  prepared  as  elaborate  floats.  The 
parade  lasted  two  hours. 
Pirpular  Mtchamiafyatmret  wiUapptar  in  moving  picttms  issued  by  Paramount  Magatim. 
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PNEUMATIC-TOOL  SUSPENDER 
TESTED  BY  SHIPBUILDERS 

Intended  to  suspend  heavy  pneumatic 
tools  in  convenient  i)Ositions  on  perpen- 
dicular surfaces,  such  as  the  sides  and 
_  bulkheads  of  steel 

vessels,  thereby 
relieving  w  o  r  k  - 
men  of  a  tiresome 
task,  a  device  is 
being  tested  in 
an  English  ship- 
yard.  Atwo- 
whccled  carriage 
runs  on  a  hori- 
zontal steel  track, 
which  is  held  in 
place  by  brackets 
designed  to  be 
thrust  into  rivet 
holes.  Attached 
to  the  carriage 
underneath  are 
two  pulleys,  over 
which  a  rope  is 
passed.  At  one 
end  of  the  rope  a 
tool  is  fastened, 
while  at  the  other  is  a  counterbalancing 
weight.  The  contrivance  allows  the 
manipulator  to  devote  all  of  his  energy 
to  guiding  the  tool. 


C 


SWEDISH  DRY  DOCK  ON  LAND 
ABOVE  WATER  LEVEL 

A  dry  dock  now  in  process  of  construc- 
tion by  a  lumber  concern  at  Ljusne, 
Sweden,  to  accommodate  its  own  freight 
carriers,  is  remarkable  for  the  fact  that 
it  is  not  in  the  water  at  all,  but  is  high 
and  dry  on  land,  above  sea  level.  It  is 
328  ft.  long,  and  accommodates  vessels  of 
4,000  dead-weight  tons,  which  will  enter 
it  by  means  of  a  lock,  fed  by  a  water- 
power  canal  from  the  Ljusne  River.  By 
the  same  means  the  dr>'  dock  can  be  filled 
with  water,  and  emptied  by  gravity,  with- 
out any  use  of  pumps.  The  cost  of  dock- 
ing will  thus  be  greatly  reduced. 


ENORMOUS  LOGS  TRANSPORTED 
ON  MOTOR-TRUCK  TRAILERS 

Placed  on  sturdy  motor-truck  trailers, 
built  especially  for  that  purpose,  huge 
fir  logs  are  hauled  through  the  streets  of 
a  northwestern  lumber  town  from  the 
terminus  of  a  narrow-gauge  railroad, 
which  penetrates  the  woods,  to  a  sawmill 
not  far  away.  Quite  frequently  the  great 
sections  are  10  ft.  in  diameter.  Their 
weight  is  tremendous.  The  trailers  are 
constructed  to  facilitate  loading  and  un- 
loading by  a  small  crew  of  men. 


Carrying  ■  Great  Fir  Los  to  the  Sawmill:  Thia  Section  of  a  Tree  Tnink  Ii  a  Heavy  Load,  Even  {*ir 
Powerful  Motor  Truck  That  Pulla  the  Strongly  Conatructed  Trailer  on  Which  It  >a  Borne 
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HUGE  ROCK  PILLAR  IN  CEYLON 
IS  OLD  FORTRESS 


M 


ONUMENT  to  a  murderer's  guilt,     their  new  ruler;   while  Mugallana,  the 
Sigiri  Rock  abruptly  lifts  its  solitary    crown  prince,  fled  across  the  narrow  sea 


head  hundreds  of  feet  above  a  jungle- 
matted  plain  in  central  Ceylon.  Travel- 
ing from  the  coast,  one  is  impressed, 
while  miles  away,  by  this  towering  pillar 

of    granite  whose   

sides  rise  perpen- 
dicular until  they 
swell  to  a  bulging 
crown.  Coming 
closer,  one  is  sur- 
prised to  see  a 
parapet  coil  upward 
from  the  tree-hid 
base  to  the  distant 
top. 

One  then  recalls 
one  of  tlie  most 
tragic  episodes  in 
Ceylonese  history, 
and  knows  that  he 
faces  Sigiri,  the  an- 
cient inland  Gibral- 
tar, upon  whose  in- 
accessible summit 
cowered  Kasyapa, 
the  parricide,  from 
477  till  495  A.  D. 
For   it   is  written 

that  old  Dhatu  Sena,  the  father,  ruled 


On  the  Sides  and  Top  of  This  Granite  Pillar  in  Central 
Ceylon  Still  Exist  Remaina  of  Defeniive  Works  and 
Houses  Built  in  the   Fifth  Centurv,   A.  D.,  for  a 
Fugitive  King  and  His  Court 


to  India,  where  he  raised  an  army  to  re- 
claim his  heritage.  So  the  slayer  grew 
afraid  in  his  ill-fortified  capital  city  of 
Anuradha-pura,  and  one  day  ordered  his 

engineers  to  cut  a 
roadway  up  the  un- 
sealed sides  of  Si- 
giri, to  erect  on  the 
top  a  palatial  ref- 
uge for  himself  and 
his  train,  and  to 
fortify  the  whole. 

The  feat  would 
be  difficult  today; 
what  labor  it  must 
have  been  for  these 
early  craftsmen,  im- 
agination can  only 
suggest.  It  is 
known,  however, 
that  wooden 
wedges,  forced  into 
every  accessible 
crevice,  were  large- 
ly used  to  burst 
away  the  solid 
granite.  In  this 
fashion  the  circling 
gallery  was  hewn  from  the  overhanging 


wisely  the  prosperous  isle  till  his  death  at  rock,  was  later  surfaced  with  brick  and 
the  hands  of  this  second  son.  The  in-  limestone  slabs,  and  finally  protected  by 
furiated  populace  looked  with  hatred  on    a  high  brick  parapet  that  often  found 


4sr 


J,  .M 


Pourtcen  Centuries  Ago  Kasyapa's  Engineers  Hewed  Out  This  Broad  Pathway  to  the  Top  of  Sigiri  Rock. 
Their  Achievement  is  Appreciated,  However,  Only  When  It  is  Known  That  the  TooU 
>  Chiefly  Employed  Were  the  Hammer  and  the  Wooden  Wedge 
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Reaching  the  top,  Kasyapa's  retreat  is 
found  to  be  unbelievably  spacious,  con- 
taining, in  fact,  five  and  a  half  acres  of 
inhabitable  surface.  Here  are  seen  well- 
ordered  terraces  where  once  stood  the 
homes  of  the  courtiers:  the  throne-room 
floor,  still  Hat  and  smooth  as  a  hilliard- 
tablc,  and,  most  interesting  of  all.  the 
remains  of  a  great  brick  reservoir,  or  tank, 
in  which  was  caught  every  drop  of  rain- 
water from  every  roof  in  the  aerie  city. 

I-'or  these  few  brief  years  the  summit 
was  the  scene  of  busy,  crowded  life. 
Though  virtually  a  fugitive,  the  murderer 
still  ruled  his  isle  as  king;  so  kept  by  him 
his  many  followers.  .Ml  these  lived  upon 
the  pillar's  top;  the  chronicles  show  that 
some  were  actually  forced  to  extend 
beams  over  the  dizzy  edge,  and  upon  them 
perch  their  homes. 


Recently  Uncovered  by  Archaeologists,  the 
Winding  Pathway  is  Seen  to  Consist  of 
Solid  Brickwork  Covered  by  Close-Fitting 
L'.incstGnc  Slabrs 

a  footing  only  on  some  pro- 
jecting lf<ii:f.  many  feet  below. 
Xear  the  lop.  defensive  gates  of 
metal  wcjf  hung  btiwccn  the 
ontstretchi  <1  paws  of  a  gigantic 
brickwork  \\nn. 

Aiul  tlif  wonder  of  it  is  that 
the  bro.ir!  >t.iirway  ma>  •'lill  l)C 
iiscrj  for  thf  clitnb  to  the  •iunimit. 
Only  the  lion  and  the  brickwork 
of  the  southwest  face  have  been 
vanquished  by  the  yearly  mon- 
soons of  14  centuries. 


The  Rectangular  OpeninK  in  the  Rock  at  the  Left  is  Called  by 
Legend  the  "Bath  of  Kasyapa'a  Queen."  Whatever  It  may  have 
Been.  It  it  Still  Approached  by  a  Flight  of  Narrow  Step*, 
Beyond,  to  the  Right,  Lies  the  Level  Floor  of  the  Spacioui 

Throne  Room 


• 


Like  Sailors  Becalmed  in  a  Ship  at  Sea.  the  Inhabitants  of  the  Strange  Capital  Hoarded  Everv  Drop  of  Rata 
That  Fell  from  the  Sky.    A  Gutter  Led  from  Each  Roof  to  This  Brick  Reservoir,  Where  the  Vital  Fluid  was 
Conserved  against  Future  Periods  of  Drought.    Incidentally,  as  the  Island  Has  No  Rivers  of  Great  VoIubm* 
and  Not  One  Inland  Lake,  the  Ccylonate  have  Alwajra  Been  Expert  Builders  of  These  Reservoirs 
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The  Throne-Room  Floor,  Seen  bc|rond  the  "Queen's  Bath"  on  the  Opposite  Page,  is  Here  Shown  in  Greater 
DetaiL    Grass  and  Trees  in  Every  Crevice  Now  Replace  the  Structures  That  Rose  1,400  Years  Ago  from  the 
Graitite  Surface.  Yet  This  Smootn  Floor  Remains.     The  Imagination  can  But  Feebly  Suggest  the  Infinite 
Labor  Wliich  must  have  been  Required  of  the  Builders  as  They  Chipped  Away  the  Solid  Rock 


In  the  year  495,  on  the  plain  below,  day  it  has  stood  almost  undisturbed,  and 
the  guilty  king  was  killed;  silence  again  little  known  to  history  as  one  of  the 
engulfed  the  lonely  rock;  and  since  that    world's  great  natural  fortresses. 


MOST  POWERFUL  TANKS  BUILT 
AT  AMERICAN  ARSENAL 

The  largest  and  most  powerful  war 
tanks  ever  built  by  any  government  are 
now  under  construction  at  the  Rock 
Island  arsenal  of  the 
U.  S,  Army.  Each  is 
driven  by  a  Liberty 
motor  at  an  average 
cruising  speed  of  seven 
miles  an  hour.  Every 
member  of  the  crew, 
which  consists  of  one  of- 
ficer and  10  men,  must 
be  a  motor  mechanic,  a 
machine  gunner,  and  an 
expert  with  the  six- 
pound  rifle.  Campaign- 
ing in  the  new  tanks 
will  not  be  as  fatiguing 
as  in  the  old,  however, 
as  the  improvements  in- 
clude a  self-starter,  elec- 
tric lights  for  the  in- 
terior, and  a  compart- 
ment which  fs  separated  from  the  motor 
and  ventilated  by  forced  draft.  Worth 
mention,  also,  is  the  proposal  that  the  ex- 
hau.<t  manifold  of  each  tank  be  equipped 
with  apparatus  for  generating  a  smoke 
barrage  at  will.  Thus  the  tank  might 
screen  itself,  or  unite  with  others  to  hide 
the  advance  of  the  infantry.  .  •  ; 


TWO  CARS  USE  SINGLE  DOOR 
IN  L-SHAPED  GARAGE 

A  two-car  private  garage  in  Chicago 
is  enabled,  by  an  ingenious  patented  ar- 
rangement, to  accommodate  both  of  its 


L-Shaped  Garage  for  Two  Cars,  Which  may  be   Driven  In  ind  Out 
through  the  Single  Door  without  Interference:  The  Door  is  Set 
at  a  46-Degree  Angle  across  the  Corner  of  the  "L" 

occupants  with  a  single  door  of  ordinary 
size,  without  any  confusion  or  maneuver- 
ing. The  garage  building  is  L-shaped, 
and  the  door  cuts  across  the  corner  of 
the  "L"  at  a  45*  angle.  Either  car  may 
thus  be  driven  straight  into  its  particular 
side,  or  out  again,  without  interfering 
with  the  other. 
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SOX-DIER'S  HELMET  CONVERTED 

faJ^JlNTO  LIGHTING  FIXTURE 

tKc  "tin  hat"  presented  by  the  grate- 
ful government  to  every  returning  fight- 
ing   man    is    sometimes  a  cumbersome 

The  American  Soldier'*  Helmet  Makes  a  Preaentable 

Lighting  Fixture.   The  Silvered  Reflector 
ia  being  Inserted  at  the  Right 

souvenir.  It  can't  be  pasted  in  the  fam- 
ily album,  and  it  looks  out  of  place  on 
the  parlor  mantel.  It  does  make  a  satis- 
factory indirect-lighting  fixture,  however, 
when  equipped  with  several  accessories 
now  on  the  market.  To  effect  the  trans- 
formation, a  silvered  reflector  is  fitted 
inside  the  crown.  The  helmet  is  then 
inverted  and  suspended  from  the  ceiling 
by  three  khaki-colored  chains.  The 
socket  in  the  reflector  will  hold  the  con- 
ventional 75,  100,  or  150-watt  lamp.  The 
equipment  is  made  only  for  the  Ameri- 
can helmet. 


CITY  OF  TWENTY  THOUSAND 
HAS  NO  MAIL  CARRIERS 

An  unusual  city  in  many  respects  is 
Picher,  Okla.,  which  has  now  attained 
such  magnitude  that  its  post  office  serves 
between  17,000  and  20,000  persons.  Its 

most  peculiar  feature  is  that  tlii>  same 
postal  service  is  performed  without  any 


letter  carriers  whatever.  A  clerk  handles 
the  incoming  and  outgoing  mail,  one 
takes  care  of  money  orders,  two  attend 
the  general-deliverj'  windows,  and  that  is 
all  the  help  the  postmaster  has.  Further- 
more, because  of  a  migratory  population, 
the  post  office  really  deals  with  about  50.- 
000  persons  a  year.  Picher  is  a  mining 
town,  and  grew  up  suddenly.  The  whole 
city  is  built  on  leased  land,  and  there  are 
no  sidewalks. 


OIL-BURNING  SUBMERSIBLES 
MAY  ALTER  BRITISH  NAVY 

Great  Britain's  new  first  sea  lord  is  re- 
ported to  be  convinced  that  an  oil-burning 
submersible  battle  cruiser  is  the  warship 
of  the  future,  and  this  belief  may  affect 
the  empire's  naval  plans.  The  dread- 
naught  is  thought  to  have  passed  the  peak 
of  its  career,  and  now  to  be  ready  to  take 
second  place  as  a  fighting  ship. 


PERMANENT  MEMORIAL  ARCH 
OVER  BUSINESS  STREET 

Disdaining  all  such  ephemeral,  though 
glittering,  "memorial"  materials  as  canvas 
and  plaster,  the  city  of  W^ichita,  Kan., 
has  erected  a  massive  and  permanent  arch 
of  exceptional  design  for  dedication  to 
its  soldiers.  The  big  arch  spans  the  city's 
main  thoroughfare  in  the  heart  of  the 
business  district,  and  the  substances  of  its 
sturdy  construction  are  steel  and  brick, 
surfaced  with  stucco.  The  names  of  those 
who  served  appear  on  great  tablets,  form- 
ing the  faces  of  the  tower  abutments  of 
the  arch,  and  across  the  top,  following  the 
curve  of  the  span,  is  to  be  found  a 
legend,  reading  "I'  or  the 
Libertv  of  the  World. 


The  Great  Victory  Memorial  Arch  That  Spans  the  Main  Business  Street  of  Wichita.  Kansas:  The  Spaa  as 
Seen  at  the  Left  ia  Built  of  Ste«l  and  Brick.  Stuccoed,  and  the  Names  of  Soldiera 
Appear  on  Tablets  in  the  End  Towers,  as  at  the  Right 
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GERMANS  CLAIM  TO  HAVE  HAD 
WIRELESS-STEERED  PLANE 

A  secret  aeronautical  development, 
hitherto  guarded  jealously  by  the  Ger- 
man war  office,  has  lately  come  to  light 
through  the  disclosures  of  a  prominent 
air-craft  manufacturer.  He  asserts  that 
in  1916  the  army  authori- 
ties asked  him  to  design 
a  ver>'  cheap  airplane, 
powered  by  a  very  cheap 
engine,  and  steered  in 
flight  bv  wireless  waves. 
"Shepherded"  by  one 
man  in  an  ordinary  air- 
plane, a  "flock"  of  these 
manless  machines  was  to 
have  been  guided  over 
the  lines  and  into  France. 
Once  above  the  target, 
each  little  plane  was  to 
have  dropped  its  load  of 
explosives  at  the  volition 
of  the  "shepherd."  Such 
was  the  plan.  The  manu- 
facturer claims  that  the 
planes  were  actually  de- 
signed, and,  had  the  gov- 
ernment not  insisted  on 
making  them  itself, 
would  have  won  the  war 
for  Germany.    Not  till  the 


NAVAL  ELECTRICIANS  TRAINED 
ON  DRY-LAND  BATTLESHIFl- 

Strangely  incongruous  is  the  sight  of 
a  gigantic  battleship,  fully  equipped  and 


The  Dangerous-Looking  Gunt  to  be  Seen  in  the  Picture  at  the  Left  cannot 
be  Fired,  ai  They,  Like  the  Remainder  of  the  Ves»el,  are  Made  of  Wood. 
On  the  Right  are  Shown  the  Gangway  Laddera  Used  for  Boarding  the  Ship 


summer  of 

1918,  he  says,  was  the  construction  placed 
in  his  hands,  with  the  result  that  quantity 
production  was  imminent  when  the  ar- 
mistice was  signed. 

HOOKS  FASTEN  BLOW-OUT  BOOT 
AROUND  INNER  TUBE 

Something  new  in  automobile  acces- 
sories is  a  pneumatic-tire  boot,  made  of 

strong  fabric,  that 
can  b  e  fastened 
around  an  inner 
tube  by  attaching 
the  numerous 
small  hooks 
which  protrude 
from  its  edges  to 
a  thin  strip  of 
stiff  rawhide.  An 
inside  flap  p  r  e  - 
vents  the  hooks 
from  damaging 
the  tube,  while 
another,  on  the 
outside,  serves  to 
keep  the  device  in  position  when  it  is 
placed  between  an  edge  of  the  casing 
and  the  wheel  rim. 


armed,  standing  in  a  field  at  the  Hamp- 
ton Roads  Naval  Training  Station.  Only 
a  close  examination  will  reveal  that  the 
craft  is  made  of  wood,  and  that  its  mas- 
sive guns  are  incapable  of  being  fired. 
The  dry-land  vessel  is  an  exact  copy  of 
the  U.  S.  S.  "Mississippi,"  but  has  been 
christened  the  "Electrician,"  a  name 
which  aptly  describes  its  use.  Naval 
student  electricians  are  trained  and  quar- 
tered on  the  extraordinary  ship,  which 
they  board  by  means  of  regulation  gang- 
way ladders. 

NEW  YORK  STATE  BOYS  START 

MILITARY  TRAINING 

Boys  of  New  York  State  from  16  to  18 
years  old,  over  100,000  of  them,  have  now 
been  called  to  classes  in  all  parts  of  the 
commonwealth  by  the  State  Military 
Training  Commission.  All  the  subjects 
that  go  into  the  making  of  good  citizens 
will  be  taught  them  by  officers  of  the  reg- 
ular army  and  national  guard,  as  well  as 
by  physical  instructors  and  teachers  from 
colleges.  Use  of  small  arms,  camming, 
first  aid,  and  vocational  direction  are 
among  the  interesting  studies  included 
in  the  course. 
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TWO  GIANT  TEN-DECK  LINERS 
FOR  AMERICAN  SERVICE 

Work  is  to  be  started  immediately  on 
the  construction  of  two  new  American 
liners  by  the  U.  S.  Shipping  Board,  each 
vessel  to  be  1,000  ft.  long  and  to  have  10 
decks.  They  are  intended  for  the  trans- 
atlantic passenger  service.  Oil-burning 
power  plants  will  be  installed,  calculated 
to  drive  the  big  ships  at  a  speed  of  30 
miles  an  hour,  which  is  expected  to  re- 
duce the  duration  of  the  trip  across  the 
ocean  to  four  days. 

SEVENTY  CENTURIES  IS  AGE 
OF  SINAI  INSCRIPTIONS 

Older  by  thousands  of  years  than  the 
tablets  of  Moses,  certain  inscriptions  in 
sandstone  at  the  Magharah  mines,  on  the 
Sinai  Peninsula,  have  finally  convinced 
modem  investigators  that  the  product  of 
these  ancient  workings  was  not  copper, 
as  supposed,  but  turquoise.  A  consider- 
able amount  of  quasi  history  has  been 
built  around  the  cuprous  tradition,  and 
American  mining  engineers,  never  satis- 
fied with  home-grown  riches,  have 
threaded  the  Arabian  desert  with  eager 
plans  for  restoring  the  lost  industry  of 
old  Eg>pt.  Copper  they  found,  to  be 
sure,  and  signs  of  ancient  workings;  but 
an  ore  of  such  poverty  that  only  the  classi- 
fication of  copper  as  practically  a  precious 
metal  could  have  warranted  its  reduction. 

Without  question  the  most  marvelous 
product  of  those  mines  of  antiquity  is 
their  inscriptions.  The  tablets,  one  of 
which  measures  102  by  63  in.,  are  carved 
in  relief,  with  remarkable  character,  on 
sandstone,  whose  seemingly  perishable 
nature  has  withstood  the  erosions  of 
time  since  4950  B.  C. — some  3.700  years 
before  Moses*  day,  and  nearly  7.000  years 
before  this  20th  century.  Many  valuable 
specimens  have  been  destroyed  by  van- 
dalic  prospecting,  but  those  remaining 
are  now  in  the  care  of  the  Cairo  museum. 


MOUNTAINEERING    IN    A  TANK 

LATEST  EUROPEAN  SPORT 

No  thought  of  contributing  to  the 
gayety  of  peaceful  pastimes  cheered  the 
designer  of  the  military  tank.  But  pleas- 
ure is  resourceful  and  daring,  and  now, 
in  the  French  Alpine  country,  whole  bus- 
loads of  excited  passengers  are  to  be  seen 
scaling  mountain  trails  hitherto  inaccess- 
ible to  any  vehicle,  mounted  on  the  ex- 
temporized seats  of  a  regular  army  tank. 
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Amy  Tank   Pitted  with  Seata  for  Ten  Pattengers,  Now  being  Uaed  for  Mountain  Climbing  in  the  Alpine 
Districts  of  Eastern  France:  Paths  Hitherto  Impassable  are  Thus  Hade  Available, 
and  Mountain  Hotels  are  Using  Them  for  Busses 

The  smaller  machines  of  this  type  are     interior  strong  box  whose  lining  of  man- 


readily  equipped  with  seats,  either  length- 
wise or  tranverse,  for  a  total  of  ten  pas- 
sengers, who  enjoy  all  the  thrills  of 
amusement-park  ingenuity,  with  the  ad- 
vantage of  progress  toward  their  destina- 
tion. 


ganese  steel  had  resisted  the  flames. 


YEGGMEN  BURN  HOLE  IN  SAFE 
WITH  ACETYLENE  TORCH 

Arriving  at  his  office  on  a  recent  Mon- 
day morning,  a  Cincinnati  business  man 
vras  greeted  by  two  open  safes,  the  locks 
shattered  from  within  by  explosives,  one 
side  of  each  still  hot  to  the  touch  and 
pierced  by  a  yawning  hole.  By  the 
larger  safe,  which  on  Saturday  night  had 
been  locked  upon  many  thousands  of 
dollars,  now  stood  two  emptied  gas 
tanks,  each  four  feet  high,  and  tell- 
ing the  story  of  the  yeggmen's  methods. 
Working  for  many  hours,  they  had 
burned  a  hole  through  the  side  of  each 
safe,  then  exploded  a  charge  of  nitro- 
glycerin under  each  lock,  and  swung 
open  the  heavy  doors.  The  smaller  safe 
was  rifled,  but  the  many  thousand  dol- 
lars in  the  larger  were  found  intact  in  an 


Having  Burned  a  Hole  through  the  Side  with 
Acetylene  Gaa,  the  Robbers  Pound  It  Easy  to 
Shatter  the  Time  Lock  and  Open  the  Door 
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ANCIENT  AND  COSTLY  ARMOR 
jfl  DISPLAYED  IN  MUSEUM 

Fashioned  nearly  four  centuries  ago, 
an  elaborately  carved  and  heavily  pilded 


CO«n*aHT,  MTEDMATIONM.  FIIH  MRVIC* 

In  the  Sixteenth  Century  This  Beautiful  Carved  and 
Gilded  Armor  waa  Worn  by  a  French  Warrior. 
It  is  Now  to  be  Seen  in  an  Eastern  Museum 


for  a  French  knight  in  1527,  and  was 
brought  to  this  country  by  a  famous 
American  collector,  who  discovered  it  in 
Paris  several  years  ago.  Recently  \t  was 
presented  to  the  museum.  Included  in 
the  outfit  are  trappings  for  a  horse,  em- 
bellished in  the  same  manner  as  the  suit, 
and  affording  protection  for  the  beast  as 
well  as  its  rider. 


AIR  CRAFT  TO  LINK  NORTHERN 
CANADA  WITH  SOUTHERN  PORTS 

In  the  projected  commercial  develop- 
ment of  that  virgin  part  of  Canada  which 
lies  between  Hudson  Bay  and  the  coast 
of  Labrador  the  airplane  and  the  dirigible, 
it  is  now  learned,  are  to  play  the  stellar 
roles  by  carrying  freight  to  and  from  the 
outposts  of  industry.  The  cost  of  such  a 
service  will  be  considerable,  yet  small  in 
comparison  with  the  present  rate  of  $2 
and  more  a  pound,  necessitated  by  the  use 
of  canoes  and  dog  teams.  During  the 
coming  year  the  main  operations  will  be 
carried  on  in  the  region  which  lies  north 


of  the  mouth  of  the  St.  Lawrence  River. 
Already  the  scheme  is  arousing  much  in- 
terest in  the  city  of  Quebec,  which  will, 
of  course,  profit  dfrectly  by  any  develop- 
ments. . 


FANCY  GOLDFISH  MARKED 
IN  RED,  WHITE,  AND  BLUE 

The  collecting  and  breeding  of  fancy 
goblftsh  by  the  martj  people  who  make 
it  their  *  nobby"  has  never  produced  a 
more  brilliant  result  than  "Miss  Liberty," 
noted  <luring  the  last  few  months  as  the 
fish  whose  progeny  are  being  sold  to  raise 
funds  for  a  city  aquarium.  "Miss  Lib- 
erty" numbers  among  her  immediate 
ancestors  a  Chinese  moor-black,  a  red- 
scaled  Japanese,  and  a  brown  transparent- 
scaled  Japanese  goldfish,  and  accounts  in 
this  way  for  her  own  strange  appearance. 
The  under  body  is  red,  the  back  white. 

j,rhile  the  fantastic  markings  on  fins  and 

"bodr  are  blue. 


PRECAST  CONCRETE  ROOF  FITS 
TOGETHER  LIKE  PUZZLE 

Finding  it  impossible  to  build  the 
superstructure  of  Pier  No.  6  at  Cristobal 
of  .steel  as  planned,  the  authorities  of 
the  Canal  Zone  caused  it  to  be  rede- 
signed as  a  concrete  shed.  An  unusual 
precast-roof  construction  is  the  result. 
The  heavy,  monolithic  supporting  col- 
umns were  cast  in  place,  but  the  girders 
and  roofing  tiles  were  all  cast  elsewhere. 
Slots  in  the  supporting  columns  received 
the  main  girders,  while  slots  in  these 
received  the  secondary  girders.  As  a  con- 
sequence the  only  metal  on  the  pier  is 


The  Roof  of  This  Great  Pier  in  the  Panama  Canal 
Zone  is  Seen  to  Consist  of  Concrete  Girders  Which 
Fit  into  Slots  in  the  Concrete  Columns.    The  Wh«l« 
is  Covered  by  Concrete  Tiles 


found  in  certain  protective  butlresses,  in 
the  reinforcing  rods,  and  in  the  rolling 
doors. 
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COMFORTABLE  HOME  IS  BUILT  ON  TRUCK  CHASSIS 


Lookini 
Motor 

"Living  Room,"  toward 
the  Driver't  Swivel  Chair 


ng  Forward  in  the 
Truck's  Luxurioua 


The  idea  of  sub- 
stituting a  small 
living  apartment 
for  the  conven- 
tional automobile 
body  .  has  been 
worked  out  in 
many  ways,  but 
most  of  them  are 
merely  makeshifts, 
intended  to  take 
the  rough  edges 
from  camp  life.  A 


PHOTO*  COrTfUOMT,  M*.  IMP  k.  M  HIM. 

The  External  Appearance  of  the  Traveling  Home. 
Showing  How  the  Living  Apartment  is  Subttitued  for 
a  Motor-Truck  Body:  The  Entrance  Doors  Are  at 
the  Forward  Comers,  and  the  Body  Is  Metal-Covered 


California  designer, 


however,  has  evolved  a  nomadic  dwelling 
that  rs  not  only  comfortable  but  even 
luxurious.  An  oak  frame,  14  ft.  5  in.  long 
and  7  ft.  1  in.  wide,  covered  outside  with 
metal    and    inside    with    wallboard,  is 


The  Comfortable  Couch 
Bed  in  the  Rear  and  the 
Ample  Cupboards  and 
Dressers  Are  Visible  Hera 

mounted  on  a  IV2- 
t  o  n  chassis.  It 
j)rovi<lcs  a  living 
room  of  good  size, 
with  a  cross- 
beamed  ceiling,  and 
doors  at  the  front 
corners.  A  clever 
arrangement  of 
cabinets  trans- 
forms the  apart- 
ment into  bedroom 
or  kitchen  at  will.  A  tire  pump  is  used 
to  supply  water  for  the  lavatory  and  fuel 
for  the  cookstove.  Tanks  and  cupboards 
carry  all  necessar>'  supplies,  permitting 
an  indefinite  stay  wherever  the  fancy  of 
the  occupants  may  dictate. 


REPEATING  CAMERA  TAKES  NO  "DOUBLES"  OR  "BLANKS 


Consecutive  exposures  may  be  made 
very  rapidly  with  a  new  hand  camera,  the 
patent  for  which  is  assigned  to  a  large 
manufacturer.  The  film  is  wound  with  a 
crank  after  each  exposure,  exactly  the 
right  length  of  winding  being  assured  by 
an  automatic  stop,  which  advances  one 
step  after  each  operation,  to  compensate 
for  the  growing  diameter  of  the  film 
spool.  The  shutter  trigger  is  located  on 
the  side  of  the  case,  and  connected  with 
the  winding  mechanism  by  a  sliding 
plate,  which  locks  it  after  an  exposure, 
but  releases  it  again  as  soon  as  the  ex- 
posed film  has  been  wound.  The  shutter 
trigger  then,  in  turn,  locks  the  winding 
mechanism  until  another  exposure  has 
been  made. 


Front  and   Side  Views,  Respectively,   of  the  New 
Repeating  Camera  :  The  Winding  Crank  and  the  Small 
Compartment  Which  Contains  Its  Mechanism,  as  Well 
as  the  Shutter  Trigger,  arc  Seen  in  Both  Views 
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FORTY  CHESS  PLAYERS  PITTED 
AGAINST  EXPERT  AT  GAME 


CONCRETE  MADE  WITH  CINDERS 
USED  TO  BUILD  HOUSES 


Chess  ordinarily  requires  the  utmost  Urgently  in  need  of  dwellings  to  shelter 
mental  concentration  on  the  part  of  the     workmen  employed  in  a  chemical  plant 

near   Wilmington,  Del., 
government  engi- 
neers constructed  a  vil- 
lage  of  75  inexpensive 
fireproof  houses  in  a  very 
short  time  and  in  a  novel 
way  by  utilizing  cinders 
removed   from   the  fac- 
tory furnaces.    This  ma- 
terial was  mixed  with  ce- 
ment and  hydrated  lime, 
producing    concrete  of 
unusual  strength.  Mov- 
able   steel    molds  were 
used  in  erecting  most  of 
the  buildings,  these  be- 
ing found  more  eco- 
nomical   than  ordinary 
wooden  forms,  as  they 
could  be  transferred  to 
new  positions  as  quickly 
as  the  material  set« 
Stones  were  imbedded  in  the  walls,  re- 
ducing the  cost  of  the  structures  by  dis- 
placing a  large  quantity  of  concreteu  Fin- 
ished with  a  coating  of  white  stucco,  the 
buildings  presented  an  attractive  appear- 
ance. 


covymoMr,  uiotuwooo  *  uaM**ooo 

Dividing  Hia  Attention  between  40  ChesBboards,  and  a  Like  Number  of 
Playera,  the  Expert  in  the  Center  of  the  Picture  Proved 
Himself  Master  of  All  the  Problems  Presented 

players,  but  this  rule  does  not  apply  in 
the  case  of  an  expert  who  appeared  at  a 
tournament  held  recently  in  England. 
Forty  skilled  opponents,  seated  at  as 
many  boards,  were  engaged  at  one  time 
by  this  master  of  the  game,  who  went 
from  problem  to  problem  with  remarka- 
ble speed,  studying  each  but  a  moment 
before  deciding  upon  a  strategic  move 
that  left  the  antagonist  in  a  quandary. 
Only  lack  of  room  prevented  the  expert 
from  playing  50  persons,  as  had  been 
planned. 


PLANS  MADE  FOR  AIRPLANE 
FLIGHT  TO  SOUTH  POLE 

Plans  are  formulating  fast  for  the  air- 
plane dash  to  the  South  Pole  which  is 
to  feature  the  five-year  cruise  of  the 
British  Imperial  Antarctic  Expedition, 
scheduled  to  start  in  June,  1920.  Fijst 
will  be  established  a  land  base  about  750 
miles  north  of  the  pole.  Here  the  air- 
plane will  be  loaded  with  a  sled,  for  use 
in  case  the  plane  breaks  down,  with  pro- 
visions, an<l  with  every  drop  of  gasoline 
the  tanks  will  carry.  Aside  from  these 
plans  it  is  announced  that  applications 
from  scientists  are  now  invited,  as  it  is 
desired  to  "sign  up"  the  full  party  of  51 
men  as  quickly  as  possible.  Among  those 
whose  applications  have  been  rejected  are 
many  women  and  a  number  of  boy 
stouts. 


FREIGHT-CAR  DOOR  IS  OPENED 

EASILY  BY  NEW  ATTACHMENT  I 

Opening  freight-car  doors  of  the  usiial 
sliding  type  is  generally  a  serious  task, 
demanding  tools  and  muscle.  An  at- 
tachment for  such  doors,  recently  devised 
bv  a  railroad  man,  so  far  relieves  this 
condition,  however,  that  a  child  is  ab'c 
successfully  to  operate  it.     The  device 


Freight-Car   Door   Opener,  an  Attachment 

Makes  the  Usually  Difficult  Task  "P-  ^ 
Even  for  a  Child  -* 
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Floating  Hotel  on  Great  Central  Lake,  British  Columbia:   Fishermen  and  Hunters  Who  Patronist  the 
House  Boat  Find  It  an  Ideal  Temporary  Home,  as  the  Proprietor  Moves  the  Craft 
to  Any  Location  That  Offers  the  Best  Sport 


consists  simply  of  an  iron  bar  pivoted 
above  the  door,  with  a  handle  on  its 
lower  end.  The  point  where  the  bar  en- 
gages the  door  in  opening  or  closing 
it,  gives  the  user  a  leverage  that  over- 
comes the  most  stubborn  resistance. 


ALUMINUM   STAMP  MOISTENER 

HAS  PERFORATED  CAP 

For  moistening  gummed  stamps,  en- 
velope flaps,  and  labels,  a  simple  device, 

made    entirely    o  f 

a aluminum,  has  been 
placed  on  the  market. 
It  consists  of  a  small 
cylindrical  water  con- 
tainer, fitted  with  a 
finely  perforated  cap. 
When  the  container  is 
turned  upside  down 
and  the  cap  applied  to 
a  smooth  surface, 
liquid  flows  through 
the  tiny  holes.  The 

 contrivance     is     i  n- 

tended  to  serve  in- 
stead of  moist  sponges  and  other  make- 
shifts now  in  common  use. 


SPORTSMEN'S  HOTEL  FLOATS 
ON  CANADIAN  LAKE 

Unable  to  purchase  a  convenient  site 
on  shore,  a  Canadian  operates  a  floating 
hotel  on  Great  Central  Lake.  B.  C,  a 
body  of  water  noted  as  a  fishing  and 
hunting  resort,  and  wins  the  approbation 


of  patrons  by  moving  the  quarters  to 
any  spot  that  affords  the  best  sport. 
There  are  10  guest  rooms  on  board  the 
big  house  boat,  each  capable  of  accom- 
modating two  persons;  a  large  dining 
room,  and  a  kitchen.  Around  the  struc- 
ture is  a  wide  veranda,  from  which  perch 
can  be  taken  with  a  hook  and  line,  if 
the  craft  is  advantageously  moored. 
Trout  are  plentiful,  but  require  a  little 
more  effort  to  capture.  Wild  game 
abounds  in  the  woods  which  surround 
the  lake.  During  the  winter,  when  ice 
covers  the  water,  the  proprietor  of  the 
hotel  becomes  a  fur  trapper. 


FOREST  RANGERS  COLLECT 
PLANT  SPECIMENS 

Equipped  with  small  herbariums,  the 
forest  rangers  on  their  tours  of  one 
western  district 
will  henceforth 
gather  specimens 
of  all  plant  spe- 
cies encountered. 
Turned  in  at  su- 
pervisors' h  e  a  d  - 
quarters,  these 
will  be  mounted 
and  described  for 
public  reference. 
Stockmen  using 
the  national  for- 
est   ranges  may 

become  familiar  in  this  way  with  all  the 
forage  plants  in  the  region,  and  will  be 
able  to  guide  their  grazing  herds  away 
from  areas  infested  with  poisonous  weeds. 
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ENGLISH  LIGHT-AUTO  CRAZE 

BRINGS  OUT  ODD  MODELS 

W  hether  the  reason  be  psychological 
or  economical,  there  is  no  doubt  that  the 


oorrwoHT,  ■rrmitaTioiuu.  nut  mkmoc 
Some  Models  of  Very  Light  Cars  Now  Popular  in  England,  Indicating  a 
Tendency  to  Gain  by  Oddity  What  Conspicuousnesa 
is  Lost  by  Diminutive  Dimensions 

uiira-light  auto  is  finding  a  warm  wel- 
come just  now  in  England — the  lighter 
tlie  warmer,  it  would  seem.  To  offset  the 
inconspicuousness  of  the  very  small  car, 
llicre  is  considerable  departure  from  con- 
ventional lines  in  the  models  displayed, 
whose  designs  are  more  easily  pictured 
than  described. 


UNUSUAL  BOILER  CORROSION 
RESULTS  FROM  COKE  FUEL 

A  peculiar  chemical  action,  resulting 

in  the  corrosion  of  all  parts  of  a  boiler 
exposed  to  the  fuel  gases, 
was  discovered  in  a  re- 
cent inspection  of  an 
Knglish  steam  plant  us- 
ing coke  fuel.  In  places 
the  boiler  plates  were 
reduced  from  %6  to  ^ 
in.  thick,  and  were  coated 
with  a  pale-reddish  scale, 
which  was  found  to  con- 
sist of  dehydrated  sul- 
l)liatc  of  iron  and  red 
oxide  of  iron.  Further 
research  brought  out  the 
fact  that  sulphur-dioxide 
gas  released  fromi  burn- 
ing coke,  passed  over 
heated  red  oxide  of  iron, 
is  converted  into  sulphur 
trioxide,  which  becomes 
sulphuric  acid  when 
mixed  with  water.  Al- 
lowing the  boifer  to  cool 
had  condensed  moisture  in  the  hygro- 
scopic iron  oxide,  and  the  acid  formed 
had  reacted  upon  the  iron  of  the  plates. 


CHAIR  OF  DIPLOMACY  PLANNED 

FOR  PRINCETON  UNIVERSITY 

Significant  indications  of  America's 
expanding  world  interests  are  found  in 
several  details  of  the  proposed  $14,000,000 
endowment  program  of  Princeton  Uni- 
versity. Of  first  interest  is  the  plan  for 
the  establishment  of  a  chair  of  diplo- 
macy, which,  it  is  bclieve<l,  will  increase 
the  muubcr  of  men  willing  and  qualified 
to  give  intelligent,  disinterested  service  as 
America's  representatives  in  foreign  coun- 
tries. Important  also  is  the  proposal  to 
create  a  department  of  South  Americ?n 
history  and  institutions,  which  should 
prove  itself  invaluable  in  fostering  sym- 
pathetic cooperation  between  the  two 
roTjntries. 


SHOES  OF  RECORD  SIZE  COVER 

FEET  OF  CIRCUS  WOMAN 

The  soaring  price  of  shoes ^ntj«jy^g 
many  million  people ;  but  to  one  .wc^^n 
nature  has  made  it  a  matter  of  most,  par- 
ticular concern.  So  large  that  she: is  ex- 
hibited by  a  circus  as  a  side-show  fceak. 
her  feet  require  for  covering  shoes  of  iin- 


C'The  World  War"  is  now  the  ofTicial 
American  designation  of  the  recent  inter- 
national disagreement,  instructions  to 
that  effect  having  been  issued  to  the  War 
De|»artment  by  the  President. 


The  Shoes  in  the  Center,  of    Ordinary   Sire,  are 
Dwarfed  by  the  Giants  on  Right  and  Left.  Which  Are 
Nearly  SO  Inches  Long  and  are  Worn,  by  a  Circus 
Woman 

usual  proportions.  Each  is  19V2  in.  long 
and  8V2  in.  wide,  and  contains  almost 
three  times  as  much  leather  as  the  ordi- 
nary man's  shoe.  In  appearance  they  re- 
semble the  latter,  however,  no  attempt 
being  made  at  fashion. 


Google 


CAMERA  CATCHES  BOARS  SWARMING  FROM  JUNGLE 


cormoNT,  uaouwooe  «  unomwooo 


A  LTHOUCH  tigert,  leopards,  wolves,  boars,  and  elephants  abound  in  various  parts  of  India,  an 
Indian  relative  of  the  humble  American  pig  is  famed  among  sportsmen  everywhere  as  furnishing 
the  most  exciting  sport  in  the  world.  The  wild  boar  of  that  country  stands  SO  to  40  in.  high  at  the 
shoulder,  and  distinguishes  himself  as  a  swift  runner  and  a  desperate  fighter  when  at  bay.  The  sport 
of  hunting  him  on  horseback  with  light  bamboo  spears  consequently  is  replete  with  dangers  and  thrills, 
and  calls  for  such  good  horsemanship  and  bravery  that  it  has  frequently  received  the  support  of  the 
military  authorities.  The  sportsmen  usually  employ  long  lines  of  "beaters."  under  the  command  of  a 
mounted  native,  to  chase  their  quarry  from  its  jungle  cover;  but  in  the  photograph  above  hundreds 
of  the  animals  have  been  caught  by  an  adventuring  camera  man  as  they  swarmed  from  hiding  to 
enjoy  themselves  at  a  salt  "lick."  Their  craving  for  the  health-bringing  substance  thus  frees  them 
periodically  from  their  fear  of  man.  Two  natives  at  the  right  are  safely  perched  on  a  trap  in  which 
tbcy  catch  an  occasional  animal  for  slaughter. 
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PORTABLE  SCALE  EMPLOYED 

FOR  WEIGHING  HOGS 

By  suspending  a  crate  from  the  hook 
of  a  portable  scale,  designed  originally 


DANISH  MACHINE  PRESERVES 

CREAM  FOR  EXPORTATION 

Cream  prepared  with  a  device  recently 
patented  in  Denmark  remains  fresh  for 
a  long  period,  and  plans  are  being  made 
to  manufacture  this  product  in  quantity 
for  exportation  from  the  Scandinavian 
country,  instead  of  ordinary  condensed 
milk.  While  a  detailed  description  is  not 
available,  it  has  been  revealed  that  the 
contrivance  atomizes  the  small  particles 
of  fat  contained  in  cream,  dividing  these 
into  still  more  minute  portions.  Material 
is  forced  through  the  machine  under  high 
pressure.  Several  similar  devices  proved 
to  be  costly  failures  when  put  into  actual 
operation. 


Weighing  Hogi  on  a  Portable  Scale:  One  Side  oi 
the  Crate  ia  Hinged  So  That  It  can  be 
Dropped  to  Admit  the  Animals 

for  use  in  cotton  fields  and  on  docks, 
the  device  is  rendered  suitable  for  weigh- 
ing hogs,  and  has  been  found  a  conven- 
ience on  stock  farms  where  large  num- 
bers of  these  animals  are  raised.  The 
scale  beam  is  hung  on  a  wooden  bar 
that  is  supported  at  either  end  by  two 
spread  legs.  This  assembly  can  be  car- 
ried by  two  men.  Chains  are  employed 
to  attach  the  crate,  which  is  constructed 
so  that  one  of  its  sides  can  be  dropped 
to  permit  the  entrance  of  a  hog. 


GAS-ENGINE  THEORY  LEARNED 

FROM  DISSECTED  MODELS  . 

"Dissected"  motors  arc  now  found  use- 
ful in  expediting  the  instruction  of  the 
army's  student  airmen  in  the  theory  and 
operation  of  internal-combustion  engines. 
\Vith  a  hacksaw  enough  metal  is  cut 
away  from  these  engines  to  permit  the 
student's  inspection  of  every  part.  Thus 
each  cylinder  is  examined  in  cross  sec- 
tion, while  the  pistons  move  up  and 
down,  and  the  valves  open  and  close.  In 
studying  the  oil,  gasoline,  and  water  cir- 
culation, the  student  finds  their  paths 
colored  respectively  in  red,  blue,  and 
white.  Convenience  in  handling  these 
classroom  models  is  obtained  by  attach- 
ing each  to  its  wooden  base  with  stout 
hingey 


These  Two  Cut-Away  Internal-Combustion  Engines  have  Proved  Valuable  Aids  in  the  Instruction  of  Student 
Airmen.    The  Oiling  System  and  the  Mounting  of  the  Crankshaft  are  Clearly  Understood  from  the  Model 
at  the  Left,  While  at  the  Right  is  Demonstrated  the  Action  of  Valves  and  Pistons.    The  Hinged  Bases, 
Shown  Most  Clcarly^at  the  Right.  Make  Handling  by  the  Instructor  an  Easy  Matter 
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One-Story  Building  of  One-Thickness  Tile.  Built  to  House  ■  Fire  Sale  for  a  Department  Store  Which  hid 
Lost  Its  Own  Building:  It  Was  in  an  Oil  Town,  and  No  Other  Space  Was  Available. 
After  the  Sale  of  a  Pew  Days  the  Building  was  Tom  Down 


CONSTRUCT  SPECIAL  BUILDING 
FOR  FEW  DAYS'  FIRE  SALE 

The  enterprise  and  resourcefulness 
characteristic  of  the  Southwest's  mush- 
room oil  towns  is  not  confined  to  their 
chief  industry.  A  big  department  store 
in  a  Texas  gusher  community  burned 
out  the  other  day.  Obviously  a  fire  sale 
was  the  next  thing  in  order;  but  the 
damaged  store  was  unfit  for  it,  and  a 
swarm  of  oil  men  had  preempted  '  the 
other  space  in  town.  On  a  vacant  lot 
a  local  contractor,  unembarrassed  by  the 
scarcity  of  material  and  help,  then  under- 
took to  erect  a  one-story  fireproof  build- 
ing in  50  working  hours.  In  that  time 
he  actually  delivered  a  remarkable  fin- 
ished structure  of  tile,  one  layer  thick, 
50  by  100  ft.  In  this  was  held  so  success- 
ful a  sale  that  in  a  few  days  the  building, 
empty  once  more,  was  torn  down. 


MOVIE  DIRECTOR  IN  AIRPLANE 

FINDS  LOCATIONS  EASILY 

An  enterprising  movie  director  attached 
to  a  California  studio  used  a  seaplane  the 
other  day  as  a  quick  and  novel  means  of 
inspecting  a  wrecked  Chinese  junk.  The 
vessel  was  found  to  fit  its  name  too  well 
for  picture  work:  but  the  movie  man 
declares  he  has  found  the  ideal  way  of 
hunting  locations,  and  has  some  aerial 
snapshots  to  prove  it. 


NO  PAGES  TO  TURN  WITH  USE 
OF  MOTOR-MOVED  MUSIC  ROLL 

Stopping  to  turn  a  stubborn  page,  the 
musician  not  infrequently  finds  the  effect 
of  his  performance  spoiled  by  an  awk- 
ward pause.  From  France  now  comes  an 
invention  which  will  obviate  this  annoy- 
ance. The  music  is  printed,  not  on 
pages,  but  on  a  long  strip,  as  is  the  prac- 
tice with    music  for  the  player  piano. 


COmilGHT,  KITITOMI  «»»  CO. 

The  Little  Lever  Controls  the  Speed  at  Which  the 
Motor-Driven  Rolls  Bear  the  Music  before 
the  Eyes  of  the  Musician 


Placed  on  motor-driven  rolls,  the  music 
passes  before  the  eyes  of  the  player  at 
any  desired  speed.  The  controlling  lever 
is  conveniently  placed  at  one  side. 
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STUBBORN  GIRAFFE  CARRIED  TO  WINTER  HOME 

When  it  comes  to  temperament  there's  hold  a  candle  to  "Mollie"  the  giraffe.  All 
not  an  inhabitant  of  the  Chicago  Zoo  can     summer  long  she  walks  contentedly  about 

her  outdoor  pen.  But 
with  the  coming  of  win- 
ter, and  the  danger  that 
"Alollie"  may  develop 
the  pneumonia  to  which 
she  is  so  susceptible,  she 
suddenly  remembers  her 
sex  and  grows  unreason- 
able. The  keepers  coax, 
but  she  won't  budge  an 
inch  toward  her  winter 
quarters,  just  50  yd. 
away.  Each  year  the 
keepers  try,  but  yearly 
they  fail.  So  they,  have 
now  built  a  wooden  crate 
with  hand  grips  along 
the  side,  and  in  this 
palanquin  bear  the  stub- 
born lady  to  her  winter 
home.  All  sharp  edges 
are  "upholstered"  to  pre- 
vent injurj'  to  the  animal. 


Like  an  Oriental  Lady  in  Her 
Each  Y«ar  from  Her  Outdoor 
along  the  Side*  of  the  Crate 


COi><1UOHT,  MTIHMTIOKAi.  rH.ll  UK«ICt 

Palanquin,  "Mollie"  the  GirafTe  is  Borne 
Pen  to  Her  Winter  Quarters.    The  Rails 
Provide  Handholds  for  a  Doien  Keepers 


MOTORBOAT  FOR  COMMUTERS 
RUNS  AT  AUTO  SPEED 

Highway  speed  and  more  than  limou- 
sine comfort  are  afforded  those  in  a  posi- 
tion to  travel  from  their  countrj'  homes 
to  their  offices  by  water,  in  a  new  mo- 
tor cruiser  designed  with  that  purpose 
in  view.  With  its  52-ft.  length,  its  roomy 
deckhouse  forward,  comfortable  cock- 
pit at  the  stern,  and  raised  cabin  between, 
this  luxurious  yacht  is  stanch  enough 
for  the  Florida  trip  in  the  winter,  and 
for  daily  commuting  the  rest  of  the  year. 
Its  two  eight-cylinder  engines,  with  a 


total  of  400  hp.,  give  it  a  speed  better 
than  27  miles  an  hour,  allowing  the  wa- 
ter commuter  at  least  a  30-mile  radius 
from  his  business,  and  increasing  the 
pleasures  of  vacation  cruising  in  south- 
ern waters. 


RAILROAD  TIES,  SCARCER  NOW, 

TRAVEL  IN  SPECIAL  CARS 

Maintenance  of  railroad  ties  no  longer 
means  merely  a  little  casual  lumbering 
along  the  right  of  way.  Long  hauls  are 
becoming  the  rule  rather  than  the  excep- 
tion for  loads  of  hewn  ties,  and  one  west- 


High-Speed  Motor  Cruiser  Which  can  be  Used  for  Commuting  between  Country  Home  and  Businessi  ss  It 
Runs  at  27  Miles  an  Hour:  Its  Forward  Deckhouse,  Raised  Cabin,  and 
Koomy  Cockpit  Give  It  Unusual  Comfort 
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Special  Car  for  Railroad  Ties:  Only  the  Ends  are  Inclosed,  Usine  One-Fourth-Inch  Iron  Plate  for  the  Purpote, 
and  the  Side  Posts  and  Top  Bars  Are  of  Structural  Steel.    The  Car  is  40  Peet  Long 
Inside  and  Nearly  14  Peet  High  in  the  Center 


em  road  is  hauling  them  in  a  special  car, 
built  for  that  purpose.  It  has  a  platform 
length  of  40  ft.,  with  12  steel  posts  at 
each  side,  surmounted  by  longitudinal 
channel  irons,  a  heavy  beam  connecting 
them  across  the  top.  The  ends  are  in- 
closed in  Vi-in.  iron  plates.  Four  wooden- 
tie  supports,  capped  with  channel  iron, 
project  above  the  floor  of  the  car  near 
center  and  ends.  The  car's  total  height 
is  slightly  over  11  ft.  8  in.  at  the  ends  and 
13  ft.  11  in.  at  the  center. 


TILTED  DISK  REPLACES  CRANK- 
SHAFT IN  ROTARY  MOTOR 

A  nine-cylinder  rotary  motor  with  con- 
necting rods  working  in  ball-and-socket 
joints  is  Italy's  latest  contribution  to  the 
cause  of  aviation.  The  cylinders  are  held 
side  by  side  by  a  geared  ring  which 
presses  upon  their  flanged  ends.  The 
connecting  rods  terminate  in  balls  which 
are  held  by  sockets  in  an  oblique,  or 


tilted,  disk.  At  the  opposite  end  of  the 
cylinders  are  the  magnetos,  spark  plugs, 
and  the  usual  valves.  In  operation,  the 
propeller  shaft  is  driven  from  the  geared 


Ktcjo*  »i  couKTiiY  or  tmi  *titori.«Mf 


This  Unconventional  Engine  Is  of  Italian  Design  and 
is  Meant  for  Airplane  Use.    The  Connecting 
Rods  Terminate  in  Bali-and-Socket  Joints 


The  Accessibility  of  Valves,  Magneto,  and  Wiring  Is 
Evident  from  This  View  of  the  Odd  Engine.  It 
should  be  Manufactured  Cheaply,.as  It  Is  a  Lathe  Job 

ring  mentioned  above.  Remarkable  ac- 
cessibility for  repairs  is  gained  by  the 
original  construction,  as  the  whole  thing 
can  be  dismounted,  pistons  taken  out, 
etc.,  without  removing  the  engine  from 
its  bed.  Between  300  and  450  hp.  is  de- 
veloped at  1,500  revolutions  per  minute. 

TELEPHONE  LINKS  LIGHTHOUSE 

WITH  DISTANT  MAINLAND 

Novelists  and  scenario  writers  have 
done  their  work  so  well  that  the  light- 
house now  stands  in  many  minds  as  the 
very  symbol  of  loneliness  and  isolation. 
In  truth,  many  are  placed  in  lonely  spots; 
and  none  lonelier  than  Tillamook  Rock, 
off  the  coast  of  Oregon.  Here,  for  three 
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SEND  AUTOMATIC  FOG  SIGNALS 
BY  LIGHTHOUSE  WIRELESS 

A  simple  wireless  receiving  set  and  di- 
rection finder  on  shipboard,  and  an  auto- 
matic radio  transmitter  for  lighthouse 
equipment,  comprise  the  elements  of  a 
new  fog-signaling  system  now  under  test. 
The  success  of  the  experimental  installa- 
tion in  one  lighthouse  tender  and  three 
Chesapeake  Bay  lighthouses  will  be  fol- 
lowed by  the  equipment  of  a  number  of 
Atlantic-coast  points  under  the  new  plan. 
Signals  so  transmitted  arc  not  only  posi- 
tively reliable,  but  are  independent  of  the 
visibility  of  the  signal  light. 


PAPER  PRINTED  IN  SHORTHAND 

FOR  CANADIAN  INDIANS 

As  suggested  by  its  name,  the  "Kam- 
loops  Wawa,"  published  in  Kamloops, 
B.  C,  is  one  of  the  queerest  newspapers 
in  the  world.  Some  years  ago  a  priest 
laboring  among  the  Indians  of  the  Era- 
ser River  Valley  adapted  a  shorthand 
system  to  the  native  language.  Its  re- 
ception was  cordial;  hundreds  of  Indians 
studied  and  mastered  it.  The  priest  was 
encouraged  to  translate  part  of  the  Gos- 
pels into  his  sign  language ;  then  to  is- 
sue daily  mimeographed  bulletins.  These 
were  read  so  eagerly  that  he  had  type 
cast;  and,  using  the  presses  of  a  jour- 
nal in  Kamloops,  now  prints  a  shorthand 
"weekly"  that  boasts  a  circulation  of 
3,500,  or  more.  The  considerable  adver- 
tising carried  in  every  issue  indicates 
operation  on  a  sound  business  basis. 


The  Aerial  Taxi  Service  Maintained  by  a  Former  Army  Airman  Recently  Advertiacd  Itaelf  When  the  Plan* 
wai  Hauled  through  the  City  Strecta  to  This  Automobile  Service  Station 


decades,  the  keepers  have  heard  the  quiet 
broken  only  by  the  wash  of  the  waves  or 
the  occasional  hail  of  the  supply  boat. 
Shortly,  however,   the  telephone  is  to 


Up  the  Steep  Side  of  Lonely  Tillamook  Rock  the 
Derrick  ia  Pulling  the  Telephone  Cable  Which  la  to 
Link  the  Lighthouse  with  an  Extensive  Coastal  System 


break  the  long  spell  of  silence.  Under 
the  supervision  of  the  coast-guard  service, 
a  cable  is  being  laid,  and  will  soon  link 
Tillamook  with  a  general  system  which 
is  to  connect  all  lighthouses,  coast-guard 
stations,  coast-defense  stations,  ana  coast 
cities. 


PLANE  "GASSED"  BY  SERVICE 
STATION  IN  CITY  STREET 

An  automobile  service  station  in  a 
western  city  is  now  distinguished  as  the 
first  of  its  kind  to  supply  gasoline  and 
oil  to  an  airplane.  With  the  tail  resting 
on  the  tonneau  of  an  automobile,  the 
plane  was  rolled  through  the  city  streets, 
around  corners,  and  up  to  the  gasoline 
pump.  The  wings,  of  course,  had  been 
removed. 
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BOTTLED-MILK  PASTEURIZER 

HAS  TRIPLE  USE 

Able  to  function  as  sterilizer,  pas- 
teurizer, and  refrigerator,  a  new  piece 
of  dairy  equipment  is  rapidly  finding 
favor  with  milk  distributors 
seeking  efficiency  and  economy. 
Each  unit,  of  which  there  may 
be  a  dozen  in  a  plant,  resembles 
a  large  box,  lidded  and  amply 
insulated  against  loss  and  ab- 
sorption of  heat.  When  it  is  de- 
sired to  sterilize  bottles  and  milk- 
handling  tools  they  are  placed 
in  the  box  and  bathed  in  live 
fcteam.  However,  the  box  is  in- 
tended primarily  as  a  pasteur- 
izer; that  is,  is  intended  to  check 
fermentation  in  the  milk.  For 
this  purpose,  bottles  filled  with 
the  raw  product  are  capped  with 
water-tight  cuplike  covers  and 
stacked  in  the  box.  The  lid  is 
lowered  and  locked  and  steam 
gradually  admitted.  The  steam 
being  turned  off  about  an  hour 
later,  the  milk  is  kept  at  the  same 


the  insulation.  Finally,  to  cool  the  milk, 
the  lid  is  raised  while  cool  water  flows 
in  at  the  bottom.  Rising,  this  water  lifts 
a  blanket  of  warm  water  which  has  con- 
densed from  the  steam,  thus  preventing 
bottle  breakage.    As  the  process  is  now 


In  Thii  "X-Ray  View"  the  New  Piece  of  Dairy  Equipment  it 
Shown  with  the  Lid  Lifted  and  the  Milk,  Bottled  and  Crated, 
in  Position  for  Pasteurization.    The  Covers  at  the  Left  Exclude 
Steam  and  Water  during  the  Process 


high  temperature  for  another  30  min-  completed  the  lid  is  lowered  and  the 
utes  by  the  heat-retaining  properties  of     milk  kept  cool  until  required. 


BIG  FRUIT-DRYING  MACHINE  SAVES  WASTED  PRODUCTS 


In  the  fruit-growing  district  of  Wash-  product,  when  cooked,  regains  its  original 
ington  State,  an  inventor  familiar  with  form  and  flavor,  as  the  dehydrating 
the  great  waste  of  un- 
marketable fruit  and 
vegetables  has  evolved 
a  dehydrating  machine 
which  promises  to  con- 
serve at  least  a  portion 
of  this  valuable  food 
product.  The  machine 
is  large,  intended  for 
factory  operation,  and 
performs  its  functions 
automatically.  It  first 
slices  or  cubes  the  fruit, 
and  then  spreads  it  on 
slightly  inclined  trays, 
arranged  one  above  the 
other  in  a  wood  housing. 
Independent  steam  con- 
trol for  each  tray  per- 
mits adjustment  for  dif- 
ferent varieties.  The 
rising  of  the  heated  air 
is  declared  to  produce  a 
vacuum  effect,  which  ex- 
tracts the  mojsture  in  a  short  time,  with- 
out affecting  the  cell  structure.  The 


Big  Fruit  and  Vegetable-Dehydrating  Machine.  Which  Cuts  the  Material 
into  Cubes  or  Slices  and  Spreads  Them  on  Inclined  Trays  Contained  in  the 
Frame  Housing :  Dry  Air  Rising  from  Steam  Coils  Extracts  the  Moisture 

process  removes  from  it  nothing  but 
water,  which  the  cooking  process  replaces. 
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Grain-Elevator  Explosion,  Caused  by  Ignition  of  Grain  Dust:  The  Violence  of  the  Blast  is  Indicated  by  tbc 
Wrecked  Walls  in  the  Left-Hand  Picture,  the  Debris  That  Littered  the 
Ground  Afterward  being  Seen  at  the  Right 


COMBINED  SCRUBBING  MACHINE 
AND  FLOOR  POLISHER 

Interchangeable  brushes  and  pads  sup- 
plied with  a  new  light-weight  scrubbing 
machine,  intended  for  household 


MILLIONS  LOST  IN  EXPLOSION 

COSTING  THIRTEEN  LIVES 

The  violent  explosibility  of  grain  dust, 
many  times  demonstrated,  was  respon- 
sible for  another  tragedy  a  few  weeks 
ago,  when  a  mammoth  grain  elevator  at 
Kansas  City  blew  up  with  terrific  force. 
A  total  of  13  employes  were  either  killed 
outright  by  the  blast,  or  died  within  a 
few  hours.  The  elevator  contained  about 
1,000,000  bu.  of  grain  at  the  time  of  the 
explosion,  and  the  loss  directly  and  by 
the  subsequent  fire  was  estimated  at 
three  and  a  half  million  dollars. 


F'oors  can  be  Scrubbrd  or 
Polished  with  This  Electrically 
Operated   Home-Use  Machine 


pHance  with  a  light  socket,  is  part  of  the 
equipment.  A  switch  is  located  on  the 
handle.   

CAs  .America's  share  in  the  restoration 
of  the  Belgian  University  of  Louvain,  it 
is  planned  to  raise  by  popular  subscription 
the  sum  of  $.SOO.ono  for  the  erection  and 
equipment  of  a  library. 


GIANT  FOREST  FIRE  BEATEN 

BY  THOUSAND  VOLUNTEERS 

A  forest  fire  that  threatened,  in  13  davs 
of  unimpeded  dcstructiofl,  to  consume  the 
whole  of  Angeles  National  P'orest,  in 
southern  California,  was  finally  brought 
under  control  by  the  desperate  eflforts  of 
hundreds  of  volunteers.  The  unceremoni- 
ous drafting  of  curiosity  seekers  swelled 
the  ranks  of  the  fighters  until,  in  one  dis- 
trict alone,  around  Pomona,  more  than 
1,000  were  working  day  and  night  to  stay 
the  onrushing  flames.  The  kindling  of 
tremendous  back  fires  at  critical  points, 
guided  by  airplane  inspection,  succeeded 
in  holding  the  fires  within  the  originating 
area.  Many  resorts  and  summer  homes 
were  menaced,  but  only  a  few  cabins  were 
lost.  .\s  a  result  of  the  fire,  the  city  water- 
works of  Pasadena  is  to  be  protected  by 
a  giant  firebreak,  which  will  be  con- 
structed immediately  by  the  rangers  of 
the  U.  S.  Forest  Service. 


Google 


POPULAR  MECHANICS 


845 


SENDING  WIRELESS  MESSAGES  BY  MACHINE 

By  SAMUEL  W.  BEACH 


VVTHILE  the  submarine  telegraph  ca- 
bles  will  probably  for  a  long  time 
continue  to  hold  the  palm  for  both  speed, 
accuracy,  and  dependability  in  the  matter 
of  communication  between  continents, 
the  wireless  is  now,  even  though  admit- 
tedly still  open  to  improvements,  rapidly 
encroaching  upon  its  field. 

With  "static"  interference  practically 
eliminated  as  a  cause  of  trouble,  as  re- 
cently explained  in  this  magazine,  one  of 
the  remaining  problems  in  wireless  com- 
munication was,  until  a  short  time  ago, 
a  means  of  transmitting  the  messages  at 
great  speed.  With  the  apparatus  shown 
in  the  accompanying  pictures,  which  is 
now  in  constant  use  in  radio  communica- 
tion between  the  United  States  and 
Europe,  the  problem  seems  to  have  found 
a  practical  solution.  The  dots  and  dashes 
it  carves  out  are  perfect, 
which  means  a  lot  to  the 
busy  receiving  operator 
across  the  water.  If, 
however,  the  latter  fails 
to  read  any  of  the  sig- 
nals, he  has  but  to  step 
across  to  his  "sending 
station  with  a  rush  mes- 
sage, which  is  trans- 
milted  instantly,  and  the 
office  thus  notified  stops 
its  machine,  backs  it  up 
to  the  point  indicated, 
and  starts  it  going  again. 

Anybody  who  can  peck 
at  a  typewriter  can  keep 
two  or  three  sending 
stations  working.  The 
messages  to  be  sent  are 
punched  into  a  tape  ex- 
actly as  one  manipulates 
a  typewriter  excepting, 
of  course,  that  the  letters  appear  on  the 
tape  as  a  series  of  holes.  The  sending 
machine  is  so  arranged  that,  as  the  tape 
unwinds,  it  sends  out  dots  and  dashes 
over  the  radio  in  conformity  with  the 
perforations.  This  is  accomplished  by 
passing  the  tape  between  upper  and  lower 
contact  points  which,  when  coming  to- 
gether, cause  an  action  analogous  to  the 
closing  of  an  ordinary  telegraph  key,  the 
upper  perforations  starting  the  signal 
and  the  lower  ending  it.  Thus,  in  the 
letter  "A,"  which  is  composed  of  a  dot 
and  a  dash,  the  first  lower  hole  is  almost 
directly  below  the  first  upper  hole,  so 
that,  as  the  tape  moves  along,  the  upper 


contact  will  no  sooner  "close"  the  radio 
circuit  than  the  lower  comes  along  and 
stops  it,  and  the  almost  instantaneous 
flash  that  has  been  allowed  to  escape  is 
called  a  "dot."  The  upper  contacts  then 
come  together  through  the  next  hole,  and 
as  there  is  quite  a  distance  traveled  by 
the  tape  before  the  next  lower  hole 
comes  along,  the  flash  sent  out  in  the 
meantime  has  been  of  an  appreciable 
duration,  and  is  called  a  "dash." 

There  are  a  number  of  patented  me- 
chanical transmitters,  varying  only  in  the 
means  employed  to  the  common  end. 
They  can  be  speeded  to  any  desired  num- 
ber of  words  per  minute;  but  as  a  rule 
a  steady  jog  of  approximately  30  words 
per  minute  is  maintained.  However,  since 
this  speed  is  far  below  the  ordinary  typ- 
ist's average,  some  machines  are  so  ar> 


The  Typewriterlike  Machine  Which  Perforate!  the  TransmittingTape  and 
a  Sample  of  the  Latter  are  Shown  at  the  Left,  and  at  the  Kight,  the 
Whole  Scndins  Outfit  with  Magaxine  RoUs  of  Tape  and  Transmitter  Proper, 
Latter  Standing  on  the  Small  Table  in  the  Middle 


the 


ranged  that,  while  the  operator  manipu- 
lates the  keyboard  at  his  habitual  speed, 
the  tape  moves  between  the  contacts  at 
a  properly  re<luced  rate. 

EXPERIMENTAL  BAMBOO  GROVE 
PLANTED  IN  GEORGIA 

Efforts  arc  being  made  by  the  Depart- 
ment of  Agriculture  to  interest  southern 
farmers  in  the  growing  of  bamboo  to 
supply  the  domestic  demand  which  re- 
sults in  the  annual  importation  of  cane 
stalks  worth  $5.rKK).000  from  Japan.  An 
experimental  grove  has  been  planted  in 
Georgia.  .  . 
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GERMAN  BABIES'  MILK  BOTTLES 
STERILIZED  BY  MACHINE 


CHINESE  WOOD-OIL  INDUSTRY 
LACKS  MODERN  MACHINERY 


Germany,  for  characteristic  reasons,  is        With  more  efficient  mechanical  assist- 
now  giving  more  than  usual  care  to  the     ance,  the  output  of  wood  oil,  an  im- 
portant Chinese  product 
in   spite    of   the  crude 
methods  employed  in  its 
manufacture,  could  be  in- 
creased   materially,  ac- 
cording to  an  authority 
who  has  devoted  much 
time  to  a  study  of  the 
subject.    The  oil  is  ob- 
tained from  the  seeds  of 
certain   deciduous  trees 
that  can   be  grown  in 
practically  all   parts  of 
the    oriental  country. 
Placed  in  a  circular  stone 
trough,    the    seeds  are 
crushed  by  a  heavy  stone 
roller,  moved  by  native 
draft   animals,   such  as 
buffaloes  or  cows.  This 
pulp    is    roasted  and 
steamed,    then  molded 
into  circular  cakes,  which 
are  subjected  to  pressure 
in  a  primitive  hand  press.    After  being 
heated  and  strained,  the  resultant  liquid 
is  ready  for  market.    This  process  ex- 
tracts oil  equal  to  40  per  cent  of  the 
weight  of  the  seeds,  though  the  latter 
contain  53  per  cent.     Up-to-date  ma- 
chinery is  the  chief  need  of  the  industry. 


coP'xir.Hr,  iNTimurioMtt.  rit.it  atllviOI 

Machine  Used  in  the  Hospital  for  Babies  at  Berlin.  Germany,  for  Steriliiing 
Nuraing  Bottles:  A  Large  Number  of  Bottles  are  Sterilized 
at  One  Time,  with  Certainty  and  Precision 

rising  generation.  In  the  hospital  for  ba- 
bies at  Berlin,  a  special  machine  has  been 
devised  for  sterilizing  the  nursing  bottles. 
A  large  drum  revolving  in  a  semicylin- 
dn'cal  tank  holds  a  number  of  bottles  at 
one  time,  subjecting  them  all  to  positive 
and  efficient  sterilization. 


AIR-DRIVEN  MINE  STOPING  DRILL  HAS  WATER  JET 

Stoping  drills  used  by  miners  are  usu-  or  on  inclined  surfaces.  A  new  form 
ally  rotated  by  hand,  automatic  rotation  of  tool  overcomes  these  difficulties  by 
being  difficult  to  control  in  mixed  soil  providing  a  coil-type  brake  band,  hand- 
operated,  which  grips  the  pneu- 
matic feed  piston  and  instantly 
retards  it  whenever  desired,  the 
cranklike  handle  of  the  brake 
lever  being  in  the  grasp  of  the 
operator  at  all  times.  Rotation  is 
accomplished  by  an  extension  bar 
on  the  piston,  which  has  grooves 
alternately  straight  and  spiral,  a 
ratchet  collar  allowing  a  straight 
blow  and  rotation  on  the  return 
stroke.  A  dust-laying  water  jet 
through  the  drill  itself,  avoiding 
the  customar}'  deluging  of  the 
operator,  is  another  feature.  The 
air  exhausts  downward  through  a 
flange  on  the  drill  chuck,  which 
Self>1lotatinj  Stoper  Drill  in  Use.  Drilling  an  Upwardly  Inclined  serves  tO  deflect  sludCfC  and  chlDS 
Hole:   The  Operator's  Hand   Is  on  the  Brake  Lever.  i  i  ' 

1     The  Two  Hose  Lines  Supply  Air  and  Water  Irom  the  Operator. 
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FLOATING  BASES  FOR  TRANSOCEANIC  AIR  TRAVEL 


OUCCESSFUL  transoceanic  seaplane  service  will  almost  certainly  require 
^  the  presence  in  mid-ocean  of  floating  supply  and  repair  bases.  A  contem- 
plated design  is  shown  here.  Held  in  its  plotted  position  by  heavy  anchors  and 
powerful  propellers,  the  artificial  "island"  receives  the  seaplane  on  a  floating 
pontoon  which  is  later  raised  to  deck  level.  A  comfortable  hotel  provides 
shelter  for  the  passengers. 
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RECLAIM  PARAFFIN  AND  PULP 
FROM  WAXED-PAPER  WASTE 

Hygienic  air-tight  cartons  for  food  and 
other  commodities,  and  sanitary  drink- 


CKperimcntal  Battery  of  Cylinders  for  Reclaiming  the 
Paraffin  in  Waxed  Paper,  at  the  Poreit 
Products  laboratory 

ing  cups,  have  enormously  increased  the 
production  of  waxed  paper,  until  the 
weekly  output  reaches  the  figure  of 
2.400,000  lb.,  all  of  which  becomes  waste. 
By  a  system  devised  by  the  U.  S.  Forest 


Pulp«Beat!nc  Machine  into  Which  the  Pulp  Reiidue  is  Turned  After  the 
j^^tSka  has  been  Completely  Removed  by  Treatment 
with  Steam  and  Gasoline 


Products  Laboratory,  both  the  wax  ani 
the  pulp  may  now  be  reclaimed.  The 
waste  is  placed  in  a  metal  cylinder,  3  ft. 
high  and  ft.  in  diameter,  with  a  quan- 
tity of  gasoline.  A  steam  coil  in  the 
cylinder  boils  the  gasoline,  which  is  fed 
through  a  condenser  and  returned.  It  is 
then  drained  off  to  recover  the  wax,  and 
a  fresh  charge  substituted.  Final  recov- 
ery is  made  by  blowing  live  steam 
through  the  cylinder  and  condensing  the 
vapors,  while  the  pulp  residue  is  turned 
into  the  pulp-beating  machine,  where  it 
begins  its  reconversion  into  paper. 

NEW  PROCESS  AIDS  PRODUCERS 
OF  SUGAR  AND  ALCOHOL 

Beet-sugar  refineries  have  been  com- 
pelled to  operate  only  in  sections  pro- 
ducing a  supply  of  raw  material,  and  to 
remain  idle  between  crops,  because  of  the 
fact  that  the  vegetables  utilized  require 
treatment  immediately  after  maturing, 
under  established  methods.  As  a  result, 
the  cost  of  transporting  fuel  to  the  fac- 
tories has  been  high,  suice  they  are  sel- 
dom located  near  coal  mines,  and  their 
activity  limited  to  a  brief  season.  These 
impediments  are  declared  to  have  been 
eliminated  by  a  recently  developed  proc- 
ess, which  extracts  nearly  70  per  cent  of 
the  water  contained  in  the  beet  roots  on 
the  spot  where  they  are  grown,  and  pre- 
serves them  indefinitely.  In  dry  form, 
the  raw  material  can  be  hauled  eco- 
nomically, even  long  distances,  thus  mak- 
ing possible  the  location  of  sugar  re- 
fineries in  coal-producing  regions.  The 
desiccated  material  can  be  stored,  and 
converted  into  sugar 
whenever  convenient. 
With  a  large  supply  on 
hand,  a  factory  can  run 
continuously.  The  proc- 
ess also  can  be  employed 
by  industrial-alcohol  dis- 
tilleries that  use  fruits  or 
vegetables  of  similar 
composition. 


CSo  vast  is  the  present 
store  of  silver  in  the 
United  States  Treasury 
that  vault  walls  are  bulg- 
ing out.  and  part  of  the 
building  itself  threatens 
to  crumble.  To  meet  the 
emergency  the  secretary 
is  asking  for  a  new  three- 
story  vault  building,  to 
cost  about  $1,500,000. 
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Pergola  of  Rustic  Design  in  the  Decorah  Park:  Logs  are  Laid  across  Other  Logs  Set  upon  Masonry  Columnt 
Which  are  Built  Up  of  Blocks  of  Rough  Native  Limestone.  Peculiar  for  Its  Pitted  and  Eroded  Surfaces 


PARK  POSSIBILITIES  REALIZED  IN  SMALL  TOWN 


By  avis  GORDON  VESTAL 


'T'HE  park  possibilities  of  a  small  town 
are  pleasingly  illustrated  by  the  pub- 
lic playground  of  Decorah,  in  the  ex- 
treme northeastern  corner  of  Iowa.  The 
region  is  rugged  and  the  park  site,  at 
the  crest  of  a  sharp  bluff  rising  100  ft. 
or  more  above  the  upper  Iowa  River,  of- 
fers an  inspiring  view  across  wooded 
hills  and  fertile  valleys.  It  is  quite  ac- 
cessible, being 
less  than  a  mile 
from  the  busi- 
aeas  center  of 
the  town.  An 
emcrgenc  y — 
the  imminent 
sale  of  this 
grove  of  oaks 
and  elms  for  a 
cattle  -  feeding 
pen  —  led  pub- 
lic-spirited citi- 
zens to  propose 
the  purchase  of 
the  14-acre  plot 
for  a  city  park. 
Within  a  short 
time  $2,500  was 
collected  by 


vav   Entrance  to  the  Park  it  Planked  by 
Massive  Square   Pillars  of   the  Same  LimcBtone,  Each  Sur- 
mounted by  Graceful  Electric -Light  Pixturcs.    Similar  PiUara 
Mark  Other  Entrance*  to  the  Park 


popular  subscription  to  secure  the  land 
and  start  its  development.  More  recently 
an  adjoining  tract  of  18  acres  has  been 
donated  by  one  of  the  city's  business  men. 
The  landscaping  and  care  of  the  grounds 
are  in  charge  of  a  commissioner  who  has 
at  his  disposal  about  $1,500  yearly,  raised 
by  the  municipality  through  taxation. 
The  policy  of  the  park's  manager  is 

twofold.  First, 
natural  effects 
are  retained. 
Few  trees  are 
cut.  Patches  of 
underbrush  and 
wild  flowers 
unider  the 
denser  tree 
shade  are  pro- 
tected from 
vandalism  b  y 
fences  border- 
in  g  winding 
paths.  Few 
bridges  are 
built,  though 
the  land  is 
picturesquely 
diversified    b  y 


Digitized  by  Goo< 


850 


POPULAR  MECHANICS 


hills  and  hollows.  More  often  paths 
are  laid  out,  or  stone-flagged  steps,  with 
balustrades  where  advisable,  facilitate 
climbing  the  bluff  or  the  ravines. 


Even  the  Band  Stand  Carries  Out  the  Rustic  Idea,  Built  as  It  is  of  Birch 
•ad  Elm  Loea  Set  in  Foundation  Posts  of  Limestone,  the  Corroded  and 
Honeycombed  Surface  of  the  Latter  Relieving  the  Heavy  Effect  of  the 

Other  Material 

A  second  phase  of  the  plan  is  the  use 
of  native  materials,  chiefly  heavy .  logs 
of  elm,  either  peeled  or  with  the  rough 
bark  clinging;  of  white  birch  for  rustic 
decorative  details  where  strength  is  not 
a  requisite;  and  of  a  peculiar  limestone, 
honeycombed  by  unequal  weathering  or 
erosion,  ^nd  used  in  rough,  irregular 
blocks  for  the  masonry  work.   The  orig- 


inal designs  were  created  by  the  commis- 
sioner and  were  built  under  his  supervi- 
sion by  day  labor,  which  accounts  for 
their  extremely  low  cost.  The  prices  of 
the  various  structures 
mentioned  hereafter  are 
only  approximate,  but 
are  given  upon  the  au- 
thority of  the  commis- 
sioner. 

Several   city  conveni- 
ences   have    been  con- 
veyed to  the  park,  among 
them  electric  lights,  run- 
ning   water,    and  gas. 
The    provisions  made 
for  picnic  parties  attract 
not  only  the  townfolk, 
but  also  motor  parties. 
Drinking   fountains  arc 
at  hand.    Their  overflow 
is     piped  underground 
and  issues  from  a  hill- 
side in  the  appearance  of 
a   spring    falling  down 
over  rocky  ledges.  Safe 
camp  stoves  have  been 
built.    The  newest  serv- 
ice is  the  construction,  in  the  summer 
of  1919,  of  a  "cook's  corner"  of  hollow- 
tile  blocks,  with  rough  stone  framing  two 
open  doorways.  A  roof  protects  from  sun 
and  rain,  while  two  solid  end  walls  shelter 
the  flames  from  wind.    A  concrete  shelf 
at  each  end  supports  several  gas  plates 
supplied  by  a  coin-in-the-slot  device. 
Among  the  facilities  for  recreation  of 
children  and  adults  are  many  pieces 
of  special  playground  apparatus,  a 
tennis  court,  and  band  stand.  The 
latter,  built  in  rustic  style,  cost  about 
$400.     Benches  and 
tables  for  serv- 
ing meals  are 
among  the 
minor  con- 
vcnicnce^i 
provided 
hero. 


The  Little  Two-Door  Cabin 
Pictured  Above  is  Known 
in  the  Park  as  "Cook's  Cor- 
ner," Because  Itis Intended 
for  the  Use  of  Those  Who 
Aspire  to  a  Hot  Lunch.  It 
is  Built  of  Hollow  Tile  and 
Rough  Stone,  and  Contains 
Two  Concrete  Shelves 

Equipped  with  a  Number  of  Gaa  Plates,  Which  Yield  Their  Fuel  on  Insertion  of  a  Coin.   The  Small  bat 
Eitective  Fountain  at  the  Right  is  Built,  as  is  Plainly  Seen,  of  Bowlders  and  a  Spray  Nosale.  and  Stands,  at 
•  Miniature  Island,  in  the  Center  of  an  Arti6cial  Pond  Confined  by  a  Cemented  BaaiD 
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View  in  Decorah'a  Public  Park,  with  Pil. 
tared  Entrance  to  Stairway  down  the  Hill, 
and  Protective  Rail  of  Logs  and  Stone, 
Showing  Extensive  Use  of  "Honeycomb" 
Limestone 


An  Outcropping  of  the  •  Huneycomb" 
Limestone  Common  to  the  Region,  Used 
Generously  bv  the  Park  Builders:  Its 
Corroded  Surfaces  Result  from  Unequal 
Weathering 


The  Playground,  in  Which  a  Number  of  Trees  have  been  Left  Standing,  Contains  Its  Pull  Complemeiit  of 
the  Uauaf  Modem  Appurtenances,  as  Chutes.  Horizontal  Bars,  and  a  Profusion  of  the  Ever>Popular  Swfligs 

Suspended  from  Securely  Anchored  Supports 
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Birch  Rails  on  This  Rustic  Bridce  Contribute  Not  a  Little  to  Ito  AttractiveaeH  and  Interest,  While  Xte 
Appearance  is  Improved  by  the  Simple  Arrangement  of  the  Braces.   The  Piers  Are  of  Limestone 


A  number  of  artistic  and  serviceable 
structures  have  been  erected.  The  first 
to  greet  the  eye  of  the  motor  visitor  is 
a  pair  of  stone  pillars  at  the  entrance, 
each  capped  by  a  graceful  electric-light 
fixture.  A  rustic  bridge,  railed  with 
birch,  cost  between  $100  and  $150.  A 
point  to  be  noted  about  birch  is  that 
while  it  is  peculiarly  attractive  for  rustic 
outdoor  construction,  it  is  less  durable 
than  other  woods  and  requires  replace- 
ment every  few  years.  Hillside  staircases 
with  log  guard  rails,  and  stone  pillars  and 
balustrades,  were  erected  for  about  $25  to 
$30  each. 

An  artificial  pond  occupies  a  cemented 
basin,  and  contains  a  spraying  fountain 
rising  from  a  miniature  island  of  stones. 


The  cost  of  this  was  about  $900.  At  sev- 
eral points  on  the  margins  of  the  bluflF, 
paths  Jead  to  lookout  stations  of  birch, 
floored,  roofed,  and  seated  for  the  com- 
fortable enjoyment  of  sight-seeing,  which 
is  said  to  be  especially  attractive  when 
the  trees  are  in  autumn  foliage.  About 
$75  to  $100  covered  the  cost  of  each  out- 
look. Possibly  the  most  appealing  of  all 
the  outdoor  furnishings  is  a  long  pergola, 
in  the  building  of  which  a  groundwork 
of  stone  bears  heavy  beams  and  light 
birch  braces.  From  high-backed  benches 
a  beautiful  landscape  is  visible,  framed 
by  the  pillars,  which  are  partially  draped 
by  green  vines.  The  expenditure  of  $400 
is  surprisingly  low  for  a  structure  of  its 
size. 


TIMBER  LINE  OF  NORTH  CREEPS  SOUTH 

Only  the  frontier  marks  the  advance  of  last  outposts  struggle  for  existence  on 
civilization;  only  the  borderland  be-  the  edge  of  everlasting  ice,  tells  the  story 
tween  life  and  desolation,  where  nature's     of  the  cold  that  moves  inch  by  inch  and 

year  by  year  to  its  final 
conquest  of  the  earth. 
The  timber  line  of  the 
far  North  is  creeping  in- 
e  X  o  r  a  b  1  y  southward. 
Scientists  of  the  Cana- 
dian Geological  Survey 
have  found  that  the  lati- 
ttulr  that  permitted  the 
sapling  spruces  to  take 
root  even  50  years  ago, 
now  denies  them  life. 
The  millions  of  trees 
that  make  up  the  last 
line  of  timber  today  will 
never  reproduce  their 
kind ;  and  when  they  die, 

^    T,    «    L      »•      ,  /%    J-     T>     »  MM.      .u    u  J.    desolation  gains  another 

Along  the  Par-Northern  Line  of  Canadian  Forest,  Where  the   Hardy  *> 
Spruces  are  Tbionins  Out  is  the  Cold  Grows  More  Intenie  from  Year  to  Year  Step. 
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AMERICAN  NAVIGATION  LAWS 
ARE  TO  BE  MODERNIZED 


USE  TELESCOPES  TO  DISCOVER 
VIOLATIONS  OF  SMOKE  LAW 


Thorough  renovation  of  all  American  The  city  of  Chicago  has  an  antismok- 
shipping  regulations,  grown  antiquated  ing  ordinance  which  is  being  rigidly  en- 
and  inadequate  in  the 
light  of  modern  require- 
ments, is  being  under- 
taken by  a  commission 
of  13  navigation  experts, 
appointed  by  the  U.  S. 
Shipping  Board.  Steam- 
boat-inspection laws 
will  come  in  for  a  share 
of  the  investigation.  Ad- 
vocates of  the  revision 
of  these  laws  are  con- 
vinced that  the  progress 
of  the  American  mer- 
chant marine  has  been 
hampered  by  require- 
ments of  construction, 
operation,  and  inspec- 
tion declared  to  be  ob- 
solete, and  the  commis- 
sion is  expected  to  make 
recommendations  to 
congress  which  will  re-  com^owT,  i«t«wi.twn*..  nui 
mrkVA  t  h  o  c  f>  nhcf^rlec  Smoke  Inspectora  of  the  City  of  Chicago,  Watching  the  City's  Sky  Line 
move    I  n  e  s  e    oosiacics.  through  Teletcopea  to  Detect  VioUtiona  of  the  Smoke  Ordinance 

All  criticisms  of  present 


zonditions  are  welcomed  by  the  commis- 
sion, but  only  if  they  are  supplemented 
by  workable  plans  of  remedy. 


CARNIVAL  "FAKER"  INFLATES 
BALLOONS  WITH  GAS  TANK 

A  toy-balloon  vender  who  sells  his 
wares  at  street  carnivals  and  county  fairs 

has  proved  that 
enterprise  brings 
its  rewards  in  ev- 
ery trade.  He  no 
longer  inflates  his 
balloons  in  pri- 
vate, and  by  lung 
power  or  over  the 
gas  jet.  On  the 
contrary,  he  pre- 
pares his  stock 
before  the  eyes  of 
the  crowd,  using 
a  tank  of  com- 
pressed gas.  Plac- 
ing the  mouth  of 
each  little  rubber 
envelope  over  the 
outlet  v  a  1  v  c,  he 
turns  the  thumb 
cock  to  the  left,  then  quickly  to  the  right, 
and  the  balloon  is  inflated.  It's  very 
siinple,  but  it  draws  a  crowd. 


forced  by  new  and  drastic  methods.  The 
law,  however,  relates  not  to  individuals, 
but  specifically  to  chimneys,  and  it  is 
sometimes  difficult  to  determine,  at  a  dis- 
tance, which  particular  stacks  are  causing 
the  atmospheric  pollution.  So  the  large 
staff  of  smoke  inspectors  congregate  on 
the  city-hall  roof,  and  search  the  horizon 
with  high-powered  telescopes.  Armed 
with  evidence  thus  secured,  they  first 
warn,  and  then  draw  the  fires  of  those 
who  persist  in  violating  the  rule. 


ROARING  COLUMN  OF  HOT  LAVA 

SPOUTS  FROM  MAUNA  LOA 

Mauna  Loa,  Hawaii's  great  volcano, 
has  burst  forth  in  another  eruption,  hurl- 
ing a  stream  of  lava  20  to  30  ft.  deep  and 
1,000  ft.  wide  down  the  mountain  side 
into  the  sea. .A  party  of  scientists  who 
made  their  perilous  way  to  within  a  mile 
of  the  fissure  reported  a  new  crack  from 
which  flowed  a  lava  stream  a  mile  wide, 
while  lava  columns,  300  ft.  across  and 
300  to  400  ft.  high,  issued  with  a  tremen- 
dous roar.  One  molten  streasi,  flowing  20 
miles  to  the  sea  with  extraordinary 
velocity,  has  built  a  quarter-mile-long 
cape,  the  ocean  meanwhile  boiling  for 
half  a  mile  around,  causing  a  small  tidal 
wave. 
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MACHINERY  SERVES  SHOPPERS  IN  NEW  RETAIL  STORE 


Few  employes  are  required  in  a  me- 
chanical self-help  retail  store  invented  by 
a  southern  merchant,  though  a  large 
number  of  customers  can  be  given  ef- 
ficient service  in  a  short  time.  A  sec- 
tional tier  of  shelves  for  the  display  of 
package  goods  is  attached  to  an  endless 
belt  which  passes  around  an  elliptical 
base,  and  is  moved  either  by  an  electric 
motor  or  a  gasoline  engine.  Along  the 
sides  of  the  base  stools  are  provided  for 


EXPLORERS  ROW  FIFTY  MILES 
THROUGH  ARCTIC  STORM 

A  perilous  two-day  trip  in  small  boats 
was  made  by  members  of  an  arctic  ex- 
ploring party,  and  the  crew  of  the  vessel 
which  carried  them  north,  after  the  ship 
was  wrecked  late  last  summer  in  Hud- 
son Bay.  Cold  weather  was  imminent, 
and  it  was  necessary  to  reach  a  fur-trad- 
ing station,  50  miles  away,  before  ice  ren- 
dered travel  impossible.  The  men  hur- 
riedly provisioned  and  launched  three 
lifeboats.  Though  a  terrific  storm  was 
raging,  the  voyage  was  begun  immedi- 
ately. One  fragile  craft  reached  the 
mainland  without  mishap,  but  the  others, 
leaking  badly,  were  forced  to  stop  at  an 
island,  five  miles  from  shore.  Here  the 
occupants  of  the  first  boat  joined  their 
companions,  risking  their  lives  rowing  to 
the  island.  As  soon  as  the  boats  were  re- 
paired, the  men  proceeded  to  the  settle- 
ment, where  later  they  boarded  a  ship 
that  returned  them  to  civilization. 


FIND  MEASUREMENT  FOR  SOUND 

WITH  NEW  INSTRUMENTS 

Sound,  though  seemingly  a  very  defi- 
nite manifestation  of  activity,  is  peculiar 
among  physical  phenomena  for  its  lack  of 
units  or  means  of  measurement.  An 
American  physicist  has  finally  arrived  at 
a  method  of  expressing  sound  values  in 
watts,  making  absolute  measurements 
with  new  and  rather  complex  apparatus. 
A  standard  source  of  sound,  called  a 
"phone,"  is  made  adjustable  in  tone  by 
changing  the  volume  of  the  resonator  and 
the  tension  of  wires  supporting  a  mica 
diaphragm.  The  light-interference  meth- 
od is  used  to  mark  vibrational  variations 
in  the  measuring  device,  called  a  "pho- 
nometer," lateral  displacement  being 
noted  by  means  of  a  telescope  mounted 
on  a  tuning  fork  made  of  quartz. 


shoppers,  who  select  their  purchases  as 
the  shelves  p.ass  in  front  of  them.  At 
the  front  of  the  store  a  ratchet  turnstile 
permits  patrons  to  enter  at  one  side  of 
the  base,  and  to  leave  at  the  other.  The 
clerical  staff  consists  of  three  persons: 
a  supervisor,  who  regulates  the  speed  ot 
the  belt  and  replenishes  the  supply  of 
goods  on  the  shelves,  a  bundle  wrapper, 
and  a  cashier.  The  latter  two  are  sta- 
tioned at  desks  near  the  exit. 


RIVER  HOUSE  BOAT  DRY- 
DOCKED  ON  WOODEN  PILES 

Confronted  with  the  alternative  of 
placing  his  house  boat  in  a  public  dry 
dock  for  repairs,  an  expensive  proposi- 
tion, the  owner  contrived  a  much  less 
costly  means  of  removing  it  from  the 
Willamette  River,  on  which  it  floats. 
Steel-pointe'd  wooden  piles  were  driven 
into  the  river  bottom  near  the  shore  just 
before  the  spring  freshet.  When  the 
stream  rose,  the  upper  ends  of  the  stakes 
were  submerged,  and  the  boat  was  floated 
over  them  and  anchored.  As  the  water 
receded,  it  left  the  vessel  stranded  on 
top  of  the  piles,  making  accessible  all 
parts  of  the  hull.  With  the  next  high  wa- 
ter the  craft  was  again  floated,  and  towed 


House -Boat  Dry  Dock:  The  VcbbcI  waa  Floated 
over  the  Piles  When  the  River  Was  in  Flood,  and 
Stranded  on  Them  When  the  Water  Receded 


to  another  location.  The  house  boat  is 
38  ft.  wide  and  106  ft.  long.  It  is  two 
stories  in  height,  and  contains  16  rooms, 
including  a  large  hall  for  dancing. 


Digitized  by  Google 


856 


POPULAR  MECHANICS 


Tbc  "Sbcltcring  Palms."  So  Conspicuous  in  the  BsckKround,  Are  ■  Part  of  the  Huni^rtd  That  were  Transported 
to  the  Barren  Bit  of  Kock  That  Became  Magically  Tropical,  Almost  OvemiKht.  The 
Movie  People  are  Salvaging  Their  Wreck  after  the  Storm 

BARREN  ISLE  MADE  TROPICAL  BY  HERCULEAN  LABOR 

The  transformation  of  a  barren,  rocky    durous   replica   of  a   bit   of  south-sea 


island  in  the  north  Pacific  into  the  ver- 


Palms  and  Other  Tropical  Foliage  are  Seen  in  the  Upper  Picture  Ready 
for  Shipment  to  the  Desert  Isle,  Their  Luxuriance  to  he  Increased 
by  Adding  the  Palm  Branches  of  the  Lower  View 


tropics,  a  task  recently  completed,  may 
be  listed  as  one  of  the  most  audacious 
uiulertakinps  ever  attempted  even  by  a 
motion-picture  producer.  Prevented  by 
his  time  schedule  from  visiting  a  real 
tropical  isle,  the  director  decided  on  the 
conversion  of  a  spot  of  desert  rock  that 
emerged  from  the  sea  some  100  miles 
from  the  studio  headquarters  in  southern 
California.  Since  the  picture  called  for 
full  views  of  the  island,  "faking"  was  out 
of  the  question. 

Four  pontoon  piers  were  built  on  the 
island  beach  for  landing  the  supplies,  and 
then,  from  the  California  shore,  were 
shipped  more  than  100 
growing  cactus  palms, 
roots  and  all ;  1(XJ  orange 
and  100  lemon  trees, 
bearing  fruit ;  50  crates 
of  tropical  rushes;  and 
large  numbers  of  avoca- 
do trees,  bananas,  sago 
palms,  and  grapefruit 
trees.  Coconut  palms, 
however,  without  which 
no  tropic  scene  is  com- 
plete, were  beyond  the 
resources  of  the  Golden 
State,  and  hundreds  of 
them  had  to  be  brought 
from  distant  Florida, 
while  1,000  coconuts  in 
the  hull,  to  dress  them 
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with,  were 
shipped  in 
from  R  i  o  Ja- 
neiro. Then 
15  h  o  r  t  i  c  u  1- 
turists  spent 
two  weeks  in 
planting  and 
arranging  the 
su  beq  u  atorial 
vegetation. 

The  big  un- 
dertaking was 
completed  b  y 
taking  to  the 
island  equip- 
ment and  sup- 
plies  for  40 
persons  f  o  r  a 
month,  mate- 


n«TO  MM*  MHVIM 

The  Wreck  of  the  Yacht  on  the  Make-Believe  Tropical  Shore, 
Sent  Deliberately  to  Its  Doom  to  Add  Veriiimihlude  to  the 
Motion    Picture:     The    Hull   ia   Anchored    to    Preaerve  Ita 
Appearance  through  All  the  Scenea 


rials  for  a 
four- room 
house  to  be 
built  in  the 
picture  play, 
and  finally  for 
constructing  a 
realistic  ship- 
wreck on  shore 
— firmly  a  n  - 
chored  to  last 
for  the  period 
of  t  h  e  s  t  a  y  . 
And  inciden- 
tally, in  land- 
in  g  on  the 
rocky  shore, 
the  party  ex- 
perienced a 
real  shipwreck. 


CITY  WALL  OF  PEKING  TOPPED 
BY  CONCRETE  WIRELESS  MAST 


FRENCH  ARMY  ADOPTS  MUFFLER 
FOR  AIRPLANE  ENGINES 


A  wireless  mast  of  reinforced  concrete,  Like  all  healthy  youngsters,  the  air- 
164  ft.  high  and  16%  in.  in  diameter  at  plane  is  a  noisy  a^air.  Propeller  and  en- 
the  base,  was  constructed  some  time  ago  gine  unite  to  produce  a  roar  that  always 
for  the  American  navy 
on  the  ancient  city  wall 
of  Peking,  China.  The 
•wall  at  this  point  meas- 
ures 40  ft.  high  and  46 
ft.  wide.  A  concrete 
pole  of  such  a  height  is 
in  Itself  a  novelty,  but 
in  this  case  interest 
centers  on  the  story  of 
the  construction.  The 
13-ton  pole  was  first  cast 
in  a  horizontal  position, 
and  in  two  pieces  which 
were  to  have  been 
erected  by  elaborate  lift- 
ing tackle.  During  eaec- 
tion,  however,  the 
Chinese  coolies  mis- 
understood a  command, 
with  the  result  that  the 
upper  section  broke  loose 
and  crashed  to  the 
ground.  The  engineers  then  decided  on 
the  more  costly  expedient  of  casting  the 
mast  vertically  from  a  timber  scaffold. 
With  much  difficulty  an  upright  mold  and 
scaffold  was  built,  and  later  held  perfectly 
rigid  during  the  many  days  required  for 
the  concrete  to  set  and  dry.  Success  re- 
warded persistency,  and  the  mast  has  now 
piven  several  months'  satisfactor>'  service. 
In  fact,  an  order  has  been  given  for  an 
additional  mast. 


This  Airplane-Engine  Muffler,  Adopted  by  the  French  Army,  ia  aeen  to  be 
Provided  with  Radial  Plates  to  Increase  the  Cooling  Area.  Thua  Leaaeaing 


the    Usual   Danger  of 


Fire  Starting  from  the  Red-Hot  Exhaust  Cases 

makes  conversation  difficult,  and,  in  time 
of  war,  supplies  to  a  keen-eared  enemy 
a  sure  warning  of  impending  danger.  De- 
signers are  seeking  to  mitigate  the  evil, 
and  so  far,  though  unable  to  deaden  the 
"whir"  of  the  propeller,  have  produced 
numerous  featherweight  mufflers  to  si- 
lence the  engine  exhaust.  The  attach- 
ment has  passed  the  experimental  stage, 
as  the  French  army  has  adopted  a  stand- 
ard mechanism  for  war  airplanes. 


Google 


858 


POPULAR  MECHANICS 


K 


An  Awc-Inspiring  Spectacle  in  Manila  Harbor:  The  "Eclipse,"  Used  In  the  Gasoline  Trade,  Burning  to  tb* 
Water's  Edge  Following  an  Explosion  Caused  by  a  BaclcFiring  Engine 


CONCRETE  JACKETS  TO  ANCHOR 

POLES  DURING  NEXT  FLOOD 

In   one  low-lying  river  valley  where 
floods  are  a  yearly  menace  the  local  power 
  company  has  in- 


Comparison  with  the  Man  in  the  Foreground  will 
Reveal  the  Site  of  the  Concrete  Jackets  Which  are 
to  Anchor  These  Poles  against  the  Next  Overflowing 
of  the  River 


a  foot  and  a  half  thick.  The  solidity  of 
this  construction  gives  the  company  offi- 
cials confidence  that  the  next  flood  will 
not  affect  the  service  along  the  river. 


EXPLOSION  OF  GASOLINE  BOAT 

FOLLOWS  ENGINE  BACK  FIRE 

A  back-firing  engine  was  the  cause  of 
an  explosion  and  fire  which  totally  CQn- 
sumcd  the  gasoline-trade  vessel  "Eclipse" 
in  Manila  harbor,  P.  I.,  a  short  time  ago. 
The  ship  was  loading  its  inflammable 
cargo  for  a  trip  to  Cebu  when  the  acci- 
dent occurred.  The  alarmed  officers  of 
neighboring  ships  in  the  well-filled  har- 
bor were  prevented  from  giving  any  as- 
sistance by  the  scattering  of  burning  gas- 
oline and  oil,  and  the  vessel  burned  to 
the  water's  edge.  It  was  viewed  from 
the  beach  by  a  large  number  of  awed 
spectators,  who  silently  watched  the  roll 
of  smoke  and  play  of  lurid  flame  across 
a  brilliant  sunset.  Only  four  of  the  crew 
were  injured,  and  those  not  dangerously. 


METAL  SHEATHING  FOR  HOUSES 
TAKES  PLACE  OF  PAPER 

Lining  a  house  with  sheet  zinc,  as  a 
packing  case  is  lined  when  its  valuable 
contents  are  to  be  protected  against  mois- 
ture and  vermin,  is  a  new  and  simple 
improvement  in  building  methods  that 
promises  many  advantages.  The  zinc  is 
sold  in  rolls  like  the  paper  it  replaces, 
and  is  so  thin  that  a  roll  of  150  ft.,  16  in. 
wide,  weighs  only  60  lb.  It  is  easily 
nailed  without  preliminary  punching,  di- 
rectly to  the  studding,  doing  away  with 
all  sheathing  lumber,  and  is  practically  as 
easy  to  cut  and  fit  as  paper.  Added  to 
its  great  protective  advantages,  it  has  a 
high  salvage  value. 
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VALUABLE  OIL  FROM  COCKLEBURS 


By  S.  R.  winters 


THE  prickly  cockiebur  (Xanthium  echin- 
atum),  growing  riotously  over  a  wide 
expanse  of  territory  and  hitherto  utterly 
valueless,  is  to  be  salvaged  to  useful  pur- 
poses. Recent  experiments  by  Prof.  L. 
B.  Rhodes,  oil  chemist  of  the  North  Car- 
olina Department  of  Agriculture,  have 
discovered  the  pest  a  container,  and  po- 
tential commercial  source,  of  oil,  avail- 
able for  use  in  paints  and  varnishes  and 
as  an  edible  product. 

While  the  investigation  has  just 
emerged  from  the  laboratory  stage,  the 
product  has  been  given  a  definite  value. 
Unlike  similar  develop- 
ments, the  discovery  of 
the  worth  of  the  cockle- 
bur  was  not  one  of  the 
searching  eye  of  war 
conservation.  Rather, 
the  idea  that  the  way- 
side weed  possessed  in- 
trinsic value  was  con- 
ceived in  the  boyhood 
days  of  Professor 
Rhodes,  when  he  ob- 
served that  Dame  Na- 
ture threw  a  cloak  of 
protection  around  them. 
W  O  rni  s  .    birds,  and 


extensive  distribution.  It  grows  abun- 
dantly throughout  the  southeastern 
states,  and  is  extremely  prolific  in  Cali- 
fornia and  Kentucky.  The  tendency  of 
the  plant  to  "bunch"  its  growth  will  fa- 
cilitate the  use  of  machinery  in  harvest- 
ing the  burs — a  factor  which  will  ulti- 
mately determine  the  commercial  value 
of  the  prickly  crop. 

The  chemical 
J)  r  o  c  e  s  s  of 
procur- 
ing  the  oil 
from  the 


1 

Cutting  the  Burs  in  Half  with  a  Photo- 
eraphic-Paper  Trimmer,  in  Order  to 
Extract  the  Kernels  from  the  Skin  and 
Hull,  Done  by  Shaking  the  Cut  Bur* 
in  a  Box 


Experimental  Cockiebur  Preaa 
Made  from  an  Old  Lcttcrpreas, 
Two  Bits  of  Iron,  and  Some 
Cbeeaecloth 


squirrels  con- 
t  e  m  p  t  u  - 
o  u  s  I  y  pro- 
nounce the 
prickly  burs 
unfit  for  consumption  and  ignore  them. 
Mankind,  especially  those  individuals 
who  frequently  commune  with  nature's 
out-of-doors,  will  testify  to  their  repug- 
nance for  the  burs  and  the  opposite  in- 
clination of  the  sticky  thorns — a  charac- 
teristic of  clinging  tenacity.  Hy  a  curious 
quirk  of  nature,  the  burs  arc  doubly  pro- 
tected in  their  seeding  habits — one-half 
of  the  bur  sprouting  one  year,  with  the 
seed  rounding  out  its  finished  form  the 
succeeding  year. 

The  plant,  together  with  other  varieties 
of  the  same  family,  is  of  common  and 


The  Burs  as  They  are  Har- 
vested Arc  Disagreeably 
Familiar  to  AU 

burs  is  simplicity  itself. 
In  the  experiments  the 
burs  were  plucked  from 
the  wayside,  place<l  oi> 
a  table  and  cut  singly  iik 
halves,  using  a  trim- 
ming board.  The  sliced 
portions  of  the  dry  burs 
were  deposited  in  a  cigar 
box  and  given  a  vigor- 
ous shaking,  the  scram- 
bling separating  the  ker- 
nels from  the  hulls  as 
well  as  unloosing  the 
l)lack  covering  that  en- 
velops the  kernel. 

After  the  accumula- 
tion of  a  C()nsideral)le  quantity  of  kernels, 
they  were  deposited  in  a  mortar  and 
pounded  gently.  By  ^blowing  across  the 
kernels,  the  black  hulls  and  chaff  were  re- 
moved. The  kernels  were  then  pounded 
into  a  meal,  the  product  being  of  a  gray 
color,  savory  odor,  but  of  bitter  taste,  due 
to  the  presence  of  alkaloids.  Without 
further  treatment,  the  meat  was  incased 
in  bits  of  cheesecloth  and  subjected  to 
immense  pressure.  A  discarded  book- 
press,  now  almost  obsolete  in  modem- 
day  ()ractice.  was  employed,  with  the  aid 
of  two  pieces  of  steel  only  two  inches 
square.  The  strips  of  steel  were  rescued 
from  an  abandoned  piece  of  metal  dis- 
covered while  walking  along  a  railroad 
track.  It  was  sawed  diagonally  into  two 
parts  with  a  hacksaw.    A  heavy  iron 
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washer  was  placed  on  the  top  plate.  After 
remaining  untouched  for  several  days, 
the  oil  was  filtered  through  an  ordinary 
piece  of  filter  paper. 

The  oil  is  of  a  light  yellow  color,  is 
sparkling,  and  has  a  savory  odor.  When 
roi)bed  of  its  alkaloids,  the  taste  is  de- 
scribed as  being  agreeable,  although  hav- 
ing no  marked  characteristics.  It  retains 
its  qualities  well,  a  sample  stored  for  six 
months  in  a  dark,  cool  place  failing  to 
develop  any  rancidity.  One  bushel  of 
crude  burs  contains  .96  lb.  of  oil. 

The  chemist  has  discovered  virtue  in 
the  plant  as  an  edible  product  for  man 
and  in  the  by-products  a  source  of  sus- 
tenance for  cattle.  Of  technical  value, 
it  can  be  used  as  a  drying  oil  in  paints 
and  varnishes. 


The  by-products  resulting  from  tl# 
manufacture  of  the  oil  would  enhance 
the  commercial  possibilities  of  the  indus- 
try. The  meal,  containing  some  40  per 
cent  protein,  would  be  valuable  as  a  fer- 
tilizer or  in  relieving  the  monotony  of 
cattle  diet.  The  chamber  of  commerce  of 
Los  Angeles,  Calif.,  has  requested  veri- 
fication of  the  protein  content  with  the 
view  of  diverting  its  castor-oil  manufac- 
turing equipment  into  an  outfit  for  ex- 
periments with  cockleburs. 

According  to  preliminary  scientific  con- 
clusions this  newly  discovered  material 
seems  to  promise  important  possibilities 
as  a  lubricating  oil,  as  an  ingredient  for 
the  soap  manufacturer,  and,  when  pro- 
duced on  a  commercial  scale,  as  a  new 
solid-fat  substitute  for  butter  and  lard. 


STEAM  COOKING  IN  THE  FIELD 
WITH  IMPROVISED  PLANT 

Cooking  dinner  in  the  field  for  a  crowd 
of  farmers  engaged  in  a  plowing  contest 
has  its  own  terrors,  as  any  farmer's  wife 
will  testify  who  has  experienced  the  heat 
and  smoke  produced  on  such  an  occasion. 
During  a  recent  event  of  the  sort  in  a 
mid-west  farming  center,  however,  the 
proceedings  were  effectually  relieved  of 
their  distress  by  the  exercise  of  a  little 
mechanical  ingenuity.  A  big  steam 
thresher  was  halted  near  the  dining  tent, 


30  in.  from  the  end.  Big  crocks,  buckets, 
and  wash  boilers  were  filled  with  water, 
and  a  pipe  end  inserted  in  each.  When 
the  valves  were  opened  the  water  began 
to  boil,  and  all  the  cooking  was  done, 
and  well  done,  without  heat,  smoke,  or 
trouble. 


Steam.Cooking  Table  Improvised  in  the  Field:  A  Pi 
Crocii  and  Bucket,  and  Steam  from  a  Threshinf 
the  Pence  Boils  the  Water  and  Cooks  t 

and  a  pipe  run  from  its  boiler  to  a  con- 
venient spot.  From  a  T-joint  smaller 
pipes  were  run,  each  with  a  valve  some 


CHINESE  SALT  MANUFACTURERS 
USE  QUEER  CALDRONS 

Huge  vessels  composed  of  plaited  strips 
of  bamboo,  coated  on  both  sides  with  a 
mixture  of  brine,  ashes,  and  lime,  are 
employed  by  salt  manu- 
facturers on  the  coast  of 
China  for  boiling  sea 
water,  by  which  process 
the  product  is  obtained. 
Quite  frequently  these 
novel  caldrons  are  as 
much  as  21  ft.  long,  20 
ft.  wide,  and  7  in.  deep, 
though  their  size  varies. 
When  in  use,  the  troughs 
'.  are  suspended  over  a 
niud  furnace  by  straw 
ropes,  which  are  attached 
to  an  overhead  frame 
that  is  supported  by  pil- 
lars of  mud  or  masonry. 
F.ach  kettle  can  be  used 
for  10  days  before  being 
discarded.  Salt  is  ex- 
tracted from  it  during 
pe  Extends  into  Each  this  peHod  by  scraping 
Machine  beyond         the  bottom.    After  a  con- 

,e  Uinner  •  . 

tamer  has  become  un- 
serviceable, it  is  destroyed,  and  the  frag- 
ments are  sold  to  farmers  as  fertilizer  at 
a  price  equal  to  its  cost. 
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PROVED  EQUIPMENT  FOR  THE  PHOTOGRAPHER 


A  Revolving  and  Heated  Drier,  with  a  Csoacity  for  Handling 
Hundreds  of  Wet  Prints  at  One  Time,  Now  Makes  It  Possible  for 
the  Professional  Photographer  to  Deliver  Unmounted  Pictures, 
Finished,  to  the  Customer  One  Minute  After  They  are  Taken  from 

the  Washing  Bath 


The  Hollow  Pedestal  of  Stone, 
ware  Is  a  Developing  Tank, 
DesiRned  to  Handle  Large 
Quantities  of  Roll  Film  for  the 
Amateur  Trade  :  Grooves  Take 
the  Metal  Film  Brackets 


1 


Making  the  Ruby  Lamp 
Safe  for  High-Speed 
Emulsions  is  Ingenious- 
ly A  c  c  om  p  lishe  d  by 
Meansof  a  Shadow  Box 
placed  over  the  Lamp, 
So  Arranged  That  Only 
Reflected  Li|;ht  Strikes 
the  Plate  during  Inspec- 
tion 


J 


A  Valuable  Addition  to  the 
Studio  Furniture  Is  a  New 
Set  of  Nesting  Stools:  They 
Put  Away  into  Very  Little 
Space,  as  Seen  Above,  and 
When  Separated,  as  at  the 
Left,  Accommodate  the 
Whole  Family  for  Almost 
Any  Kind  of  Croup  Picture 
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TOBOGGAN  SLIDE  ABANDONED 

AFTER  FATAL  ACCIDENTS 

Tragic  consequences  followed  an  inno- 
cent attempt  by  American  army  engi- 
neers, on  duty  in  Siberia,  to  introduce 


On  This  Icy  Slide.  Built  by  American  Soldiers  in  a 
Siberian  Citv.  Several  Russians  Lost  Their 
Lives  While  Learning  to  Coast 

a  new  sport  to  the  natives.  Utilizing 
their  spare  time,  the  soldiers  constructed 
a  steep  toboggan  slide,  and  endeavored 
to  teach  the  Russians  how  to  coast  down 
the  ice-covered  incline  on  sleds.  The 
pastime  proved  popular,  but  the  amateur 
participants  were  forced  to  abandon  it 
within  a  short  time,  as  several  were  killed 
and  many  injured  in  the  numerous  acci- 
dents resulting  from  their  inexperience. 


CThe  world's  altitude  record  for  a  sea- 
plane carr>'ing  a  passenger  was  recently 
broken  when  a  height  of  19,100  ft.  was 
reached  over  Port  Washington,  N.  Y. 


POPULARITY  OF  YELLOW  LIGHT 

HAS  SCIENTIFIC  BASIS 

That  the  general  preference  for  artificial 
light  of  a  yellowish  tint  is  not  a  mattej 
of  habit,  but  has  a  scientific  foundation, 
is  the  conclusion  of  illuminating  engi- 
neers. Recent  tests  with  metal-filament 
incandescent  lamps,  gas  mantles  graded 
for  color,  and  oil  lamps,  indicate  a  greater 
optical  efficiency  with  the  larger  number 
of  yellow  rays,  and  an  earlier  fatigue  with 
blue  rays,  the  candlepower  being  the  same. 
The  effect  on  the  eye  was  gauged  by  the 
blurring  of  type  after  steady  scrutiny. 


CONTROL  ELECTRIC  MACHINES 
BY  SOUND  VIBRATIONS 

A  novel  method  of  controlling  distant 
electrical  apparatus  by  means  of  sound 
waves  has  just  been  demonstrated  in  Eng- 
land. A  small  motor  vehicle,  fitted  with 
a  local  battery  and  relays  tuned  to  cer- 
tain pitches,  was  started  and  steered  by 
blowing  a  whistle  at  distances  as  great 
as  a  mile.  The  vibrations  used,  it  is 
stated,  need  not  be  audible. 


MECHANICAL  MANURE  LOADER 
HAS  ROTARY  PITCHFORK 

Fork  tines  at  the  opposite  ends  of  a 
revolving  metal  frame,  pivoted  at  the 
center,  constitute  the  main  element  of  a 
new  machine  for  loading  manure  and 
other  loose  farm  materials,  designed  by 
a  Minnesota  inventor.  The  fork  tines, 
which  are  adjustable  to  uneven  ground, 
deposit  their  load  on  an  elevatinp^  con- 
veyor, which  in  turn  discharges  it  into 
a  wagon.  A  small  gasoline  engine  oper- 
ates both  the  forks  and  the  conveyor. 
The  whole  machine  is  light  and  easily 
handled,  and  the  amount  of  manual  labor 
it  saves  is  considerable. 


Mechanical  Loader  for  Loose  Farm  Materials,  Seen  Stationary  in  the  Left.Hand  Picture  and  in  Operatic 
at  the  Right:  The  Double  Pitchfork,  Pivoted  at  the  Center,  Has  Adjuaubla 
Tinea,  and  Delivers  Its  Load  to  the  Conveyor 
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NEW  CONCRETE  BRIDGE  CLAIMS  LONGEST  ARCH 


The  Center  Span,  Declared  to  Be  the  Longest  Ever  Laid  in  Reinforced  Concrete,  Measures  400  Feet  Clear, 
the  Two  Side  Spans  Being  199  Feet,  and  the  Small  Ones  05  Feet  Each. 
The  Whole  Bridge  It  Over  1,000  Feet  Long 


With  an  arch  span  measuring  4(X)  ft.  in 
the  clear,  a  reinforced-concrete  bridfje 
now  being  constructed  at  Minneapolis, 
Minn.,  lays  claim  to  the  world's  record 
in  dimensions  of  that  order.  The  bridge 
is  1,032  ft.  7. in.  long  over  all,  having,  be- 
sides the  great  center  span,  two  of  199  ft. 


and  two  of  S5  ft.  6  in.  An  old  truss 
bridge  is  being  used  as  a  working  plat- 
form in  building  the  structure  which  re- 
places it,  and  the  new  arch  ribs  in  turn 
will  serve  instead  of  falsework  in  disman- 
tling the  old.  Concrete  beams  and  floor 
slabs  are  to  be  precast  in  units  on  shore. 


FUTURE  OF  WAR  AND  MEDICINE 
DEPENDS  ON  DYE  INDUSTRY 

That  an  intimate  relationship  exists  be- 
tween the  dyestutT  industry  and  the  pro- 
duction of  explosives  is  a  com 
nionplacc  to  chemists,  but 
ter  to  which  no  popular 
is  given.  The  connection 
and  drugs  is  generally 
through  the  efficacy  of 
pain-killing  powders,  whic 
tribute  to  the  vague  bel 
coal  tar  is  rather  a  w 
composition.  American  sc 
now  realize,  however,  that 
tricate  chemistry  of  the  < 
oratory  may  well  bear  the  b 
maintaining  this  nation's  fu 
safety.  The  gases  used  in 
modern  warfare,  as  well 
as  the  explosives,  must 
come  from  the  dye  maker 
intermediates.  Adrenalin 
salvarsan  are  two  necessary- 
whose  source  in  a  dye  labo 
may  not  be  generally  know 
and  the  representative  of  o 
institute  of  chemists 
stated  that  the  one  hoi)e 
amelioration  of  tuberculosis 
cancer  lies  in  the  same  storehouse 
of  nature's  secrets.  The  logical  conclu- 
sion is  that  much  of  the  responsibility 
for  America's  preparedness  for  peace  or 
war  rests  upon  th<*  development  of  a 
substantial  domestic  dye  industry. 


SWINGING  SAFETY  SAW  LOCKS 

AWAY  FROM  OPERATOR 

A  swinging  circular  saw  now  being  in- 
troduced to  the  woodworking  trade  not 


Saw 

Hand 


Frame  Swings  Away  from  Operator  and  Locks  Until 
le  is  Pulled.  The  Right  View  Shows  the  Motor  Controller 

only  swings  away  from  the  operator  when 
the  handle  is  released,  but  locks  in  that 
position,  so  that  there  is  no  danger  of 
contact  with  it  while  removing  the  sawed 
lumber.     The  electric  driving  motor  is 
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mounted  on  the  inner  side  of  the  swing- 
ing arm,  opposite  the  pivot  at  the  top', 
and  its  weight  acts  to  throw  the  arm  for- 
ward, where  it  is  caught  by  a  ratchet. 
RUIling  the  handle  of  the  saw  releases 
the  ratchet  automatically.  The  whole 
frame  may  be  hung  on  any  convenient 
wall  or  post,  and  the  motor  starter 
mounted  directly  on  the  saw  arm. 

OPEN  VISION  SLIT  PROVIDED 
BY  DOUBLE  WINDSHIELD 


An  automobile  windshield  designed  to 
exclude  rain,  snow,  and  drafts,  without 
obstructing  the  driver's  view,  even  by 


Side  View  of  the  Double  Windshield,  Showing  How 
the  Three  Panes  of  Glass  are  Arranged  in 
the  Two  Frames 


glass,  is  being  placed  on  closed  cars  of 
a  well-known  make.  Three  panes  of 
glass  are  used.  Two  of  these  are  pivoted 
in  a  slanting  frame,  while  a  third  is  in- 
stalled at  the  bottom  of  a  vertical  frame 
back  of  the  other.  The  frames  meet  at 
the  front  of  the  roof,  and  are  approxi- 
mately 10  in.  apart  on  the  cowl.  By 
pushing  forward  the  front  panes  until 
their  edges  are  separated  about  2  in.,  a 
vision  slit  on  a  level  with  the  eyes  of 
the  person  at  the  wheel  is  provided. 
When  the  machine  is  in  motion  a  vacuum 
is  created  between  the  two  sections  of 
ihc  windshield,  with  the  result  that  air 
is  drawn  out  of  the  car  body,  instead  of 
being  forced  into  it. 


C Educators  in  Japan  are  planning  the 
Establishment  of  a  wild-life  experiment 
station  similar  to,  but  probably  larger 
than,  the  one  now  being  laid  out  at  Syra- 
cuse. N.  Y.,  on  the  system  recommended 
fcy  Theodore  Roosevelt, 


BRAZILIANS  MAKE  COMMERCIAL 
SURVEY  OF  AMAZON  REGION 

Trickling  coastward  from  the  interior 
of  Brazil,  small  shipments  of  vegetable 
oils,  mineral  oils,  cabinet  woods,  coal  and 
other  minerals,  have  for  years  formed  the 
basis  of  an  inconsiderable  commerce  for 
the  city  of  Para,  called  the  "Gateway  of 
the  Amazon."  But  busy  with  its  huge 
exports  of  Para  rubber,  the  city  never 
made  a  serious  attempt  to  encourage  this 
miscellaneous  and  unimportant  traffic. 
Oriental  rubber,  however,  has  now 
usurped  the  place  once  held  by  the  Bra- 
zilian product,  and  Para  must  find  other 
articles  of  export  or  see  its  trade  decay. 
So,  up  the  world's  largest  river  has  sailed 
a  party  of  explorers  who  will  search  the 
innumerable  tributaries,  and  the  4,000 
miles  of  the  main  stream,,  for  possibili- 
ties of  commercial  development.  It  is 
their  faith  that  in  the  2,722,000  square 
miles  drained  by  the  river  some  dis- 
coveries surely  will  be  made. 


JURY  POLE  ON  WAGON  HELPS 
ESCAPE  FROM  DESERT 

Resourcefulness  is  a  characteristic  of 
the  men  who  go  into  the  desert  for  gold, 
and  it  has  saved  more  than  one  from  a 
dangerous  situation.  Recently  a  pros- 
pector had  the  misfortune  to  lose  one 
of  his  two  horses  by  accident.  To  aban- 
don his  wagon  of  provisions  and  water 
would  have  been  suicidal.  He  ripped  off 
enough  wagon  siding  to  make  a  pole  15 
ft.  long,  when  nailed  together.  One  end 
of  this  he  fastened  to  the  wagon  bed;  the 
other  end  supported  the  vacant  side  of 
the  neck  yoke.  With  this  imorovised 
riggi'ig.  the  single  horse  was  able  to  pull 
the  vehicle,  assisted  somewhat  by  the 
driver,  and  finally  brought  the  outfit  into 
town  in  good  shape. 


Jury  Pole  Supporting  One  Side  of  Neck  Yok«  of 
Two-Horse  wagon,  Permitting  On* 
Horae  to  Pull  It 
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NEW  YORK  DIAGNOSTIC  CLINIC 


By  WILLIAM  F.  GOODWIN 


Xi^ANY  and  varied  are  the  instruments 
used  by  specialists  in  surgical  and 
medical  practice,  each  having  such  de- 
vices as  are  necessary  for  his  particular 
requirements.  Hence,  for  a  complete  ex- 
amination, a  patient  may  sometimes  be 
under  the  necessity  of  going  from  one 
doctor  to  another,  which,  owing  to  the 
expense,  is  prohibitive  to  many  people. 
Consequently  it  was  impo«»ibJe  for  some 
sufferers  to  avail  themselves  of  the  bene- 
fits of  modern  inventions  combined  with 
the  highest  surgical  and  medical  skill. 

The  idea  of  placing  in  one  building  all 
the  instruments  and  apparatus  known 
for  diagnostic  use  is  being  carried  out 
by    a    general    practitioner  among  the 


Ear,  Note,  and  Throat  Diagnostic  Laboratory:  The 
Instrument  on  the  Stand  Is  a  Special  Suction  Pump, 
While  the  Antiseptic  Instrument  Case  Is  on  the  Right 

working  classes  of  New  York.  The  ad- 
vantages of  such  an  aggregation  for 
diagnosing  human  ills  is  obvious,  even 
aside  from  the  fact  that  it  effects  a  sav- 
ing of  much  time  and  expense  to  the 
patients.  The  institution  has  recently 
been  opened,  and  occupies  a  five-story 
building,  where  there  are  20  examination 
rooms  and  enough  specialists  to  give  at- 
tention to  those  seeking  a  reliable  diag- 
nosis. The  work  of  these  specialists  is 
performed  at  certain  hours  independent- 
ly. After  their  examinations  are  com- 
pleted they  consult  with  each  other,  if, 
in  their  judgment,  a  case  requires  it.  The 
'ient  is  given  a  report  whicli  sets  forth 
'*inctly  the  nature  and  ixtent  of  tile 


s 

i 


Dental  X-Ray  Laboratory:  Tube  in  the  Backgroun«S 
with  Indicating  Apparatus  on  the 
Cabinet  at  the  Right 

trouble  found.  Such  report  may  be  the 
opinion  of  one  specialist,  or  it  may  em- 
body the  result  of  a  conference  of  the 
examining  physicians  who  participated 
in  the  case.  The  diagnoses  thus  obtained 
may  be  taken  to  the  family  surgeon  or 
doctor  to  be  used  as  guides  for  future 
treatment,  for  it  is  not  the  function  of 
these  clinics  to  interfere  with  the  work 


Surgical  X-Ray  Laboratory,  Equipped  for  Stereo 
•topic  Exposure  and  Study:  The  Electrical 
AppaoKua  Is  7H  Kilowatt 
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of  the  regular  practicing  physicians,  but 
to  furnish  complete  diagnoses  upon  which 
future  action  may  be  based. 

Some  persons  are  so  constituted  that 
ail  accurate  record  of  the  action  of  the 
heart  is  almost  impossible  to  make,  es- 
pecially when  they  are  aware  that  that 
organ  is  being  tested.  To  overcome  this 
difficulty  it  was  found  that  by  placing 
the  electrocardiograph  —  an  instrument 
for  this  purpose,  described  in  the  June, 
'Oil,  issue  of  Popular  Mechanics — in  the 
room  below  the  patient,  where  he  could 


not  see  or  hear  the  black  monster,  at  ' 
the  same  time  having  wires  and  induc- 
tion coil  leading  to  the  examination  table, 
a  correct  tracing  of  the  heart  action  could 
be  obtained. 

The  many  complicated  and  expensive 
instruments  here  in  use  preclude  a  de- 
tailed description  of  each,  but  it  may  be 
said  that  no  other  clinic  in  the  world  is 
so  well  equipped  for  diagnostic  purposes. 
Although  this  institution  has  been  in  ex- 
istence but  a  few  weeks,  the  results  and 
benefits  thus  far  shown  fully  justify  it. 


AMERICAN  EQUIPMENT  FOR  MINE -RESCUE  CREWS 


Rescue  Crew  of  the  United  States 
Bureau  of  Mines.  Enterine  a  Mine 
with    Full    Equipment   of  Oxygen 
Apparatus   of  an   Improved  Typc, 
Designed    by  American  Engineers 


Oxj'gen  mine-rescue 
apparatus  designed  by 
the  U.  S.  Bureau  of 
Mine  s,  and  now  kept 
in  cars  ready  for  use  in 
everj'  mining  district  in 
the  country,  has  proven 
far  superior  to  the 
foreign-made  equipment 
formerly  used.  Thou- 
sands of  miners  have 
been  trained  by  practice 
in  the  application  of  the 
apparatus,  as  well  as  in 
other  means  of  rescue, 
first  aid.  and  safety.  In 
the  periodical  tests  of 
crews  and  equipment,  gas 
chambers  or  "smoke 
rooms"  are  arranged  to 
simulate  the  worst  of 
conditions,  and  actual 
explosions  of  coal  dust 
are  caused  at  the  bureau's 


own  mines,  devoted  to 
experimental  purposes. 

As  a  result  of  this 
training,  with  the  use  of 
constantly  improved 
means  and  methods,  it  is 
estimated  that  fully  5,000 
lives  have  been  saved 
since  the  bureau  was 
created.  There  are  now 
about  3.0(X)  fatalities  a 
year  from  mining  acci- 
dents, and  as  many  as 
250,000  injuries,  large  and 
small.  It  is  the  aim  of  the 
officials  to  reduce  this 
sinister  list  at  least  50 
per  cent.  Though  per- 
haps the  most  spectacu- 
lar, the  rescue  work  is 


Physician  Examining  Each  Member  of  the  Rescue  Crew  at  They  Bmcrf« 
from  the  Mine:  This  Is  a  Part  of  the  Periodical 
•  -  ^  Practice  Work  of  the  Bureau 
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New  Laboratoriesof  the  Bureau 
of  Minei.  United  States  De- 
partment.of  the  Interior.  Lo- 
cated at  Pittsburgh,  and  Cost- 
ing More  Than  11.000.000 


not  the  chief  accom- 
plishment: prevention 
is  the  main  concern, 
and  the  Inireau  has  just 
dedicated  new  labora- 
tories, costing  over 
$  1  ,000.000.  for  the 
further  study  of  all 
causes,  chemical  and 
mechanical,  that  con- 
tribute to  the  dangers 
of  the  mining  industry. 


Part  of  the  Mechanical 
Testing  and  Experimental 
Department  of  the  New 
Laboratories,  the  Chief 
Function  of  Which  wiU  Be 
the  Prevention  of  Future 
Accidents 


An  Intcntioaal  Explosion  of  Coal  Dust  at  the  Coal  Mine  BelonKiQK  to  the  United  States  Bureau  of  Mincib 
Where  Actual  Conditions  of  Trouble  are  Artificially  Produced  for  Experimental 

Purposes  and  to  Test  New  Equipment  * 
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LABORATORY  TESTS  DETERMINE 
fiWALVE  OF  IMPORTED  OILS 


COMPOSITION  AIR  PROPELLERS 
MAY  RIVAL  WOODEN  "STICKS'i 


•Oriental  vegetable  oils  brought  into  Airplane  propellers,  formed  of  many 
this  country  through  Pacific  ports  are    layers  of  canvas  bound  together  by  a 

well-  known  synthetic 
condensation  product  of 
carbolic  acid  and  formal- 
<lehyde,  are  said  to  have 
been    used    by  several 
contestants  in  the  recent 
New  York-Toronto  Air 
Derby.     This   report  of 
the  successful  use  of  a 
nonwoodcn   propeller  is 
certain    to    interest  the 
aeronautical  engineer. 
For  years  he  has  been 
devising    elaborate  pre- 
cautions   to    check  the 
tendency  to  split,  warp, 
and  crack  found  in  ev- 
ery laminated-wood  pro- 
peller.   He  has  come  to 
regard    it   as  axiomatic 
that  no  part  of  the  air- 
plane   gives   more  con- 
sistent   trouble.  The 
stick  made  of  this  com- 
position,   on    the  other 
hand,  is  free  from  all  these  faults,  being 
a  practically  homogeneous  mass  of  high 
tensile  strength.    It  is  at  the  same  time 
of  approximately  the  same  weight  as  the 
average  wooden  "prop."  Possessing  these 
advantages,  its  development  in  the  next 
few  months  will  be  watched  with  interest. 


A  Laboratory  Test: 
Skilled  Chemists  Deter- 
mine the  Value  of  Differ- 
cnt  Shipments  by  Careful 
Analyses  Which  Reveal 
Their  Quality 


Gathering  Samples  of  Oriental  Vegetable  Oils:  Long  Tubes  are  Thrust 
into  the  Cant  for  This  Purpose.    The  Picture  was  Taken 
on  the  Docks  of  a  West-Coast  City 


accepted  by  consignees  only  after  careful 
investigation  of  their  value,  based  on 
quality,  not  quantity.  Importers  main- 
tain laboratories,  in  which  expert  chem- 
ists analyze  samples  taken  from  shipping 
containers  to  ascertain  the  amount  of 
impurities  contained  in  them,  including 
free  fatty  acids,  water,  and  insoluble  par- 
ticles. Two  per  cent  acid  indicates  infe- 
rior quality,  while  three  per  cent  means 
a  serious  loss  in  value.  As  millions  of 
dollars  are  expended  annually  for  im- 
ported oils,  the  tests  are  instrumental  in 
saving  enormous  sums  of  money.  Among 
the  oils  examined  in  this  manner  are 
those  made  from  soy  beans,  cotton  seed, 
coconuts,  rape  seed,  and  peanuts. 


GERMAN  NATION'S  NEW  EMBLEM 

IS  MILD  ONE-HEADED  EAGLE 

Germany  has  officially  adopted  a  new 
national  emblem,  from  which  all  trace 
of  1  lohcnzollern  influence  has  been  ef- 
faced. The  design  is  a  one-hca<led  eagle 
in  black,  against  a  field  of  golden  yellow. 
The  crown  and  collar  of  the  old  device, 
symbolic  of  imperialistic  domination,  are 
wholly  lacking,  and  the  attitude  is  tran- 
quil. The  only  sinister  suggestion  in  the 
new  escutcheon  is  the  vivid  red  of  the 
J)ird's  talons,  beak,  and  tongue. 


SHIPWORMS  ASCEND  PANAMA 
CANAL  WITH  SALT  WATER 

The  heavy  piling  and  timbers  placed 
several  years  ago  in  Miraflores  Lake  by 

the   engineers  of   

the  Panama 
Canal  Zone  were 
not  creosoted. 
The  lake  was 
then  a  fresh- 
water  body  and 
the  ravages  of 
the  shipworni,  or 
sea  borer,  were 
not  feared.  But 
with  the  gradual 

infiltration  of  ocean  salt  the  destructive 
little  animals  have  arrived  in  force  and 
have  done  considerable  damage.  A  typi- 
cal cross  section  from  an  aflfected  log  is 
shown  in  the  illustration.  This  log  was 
formerly  part  of  the  cribwork  at  the  end 
of  Miraflores   Lock.  ... 
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View  of  the  Tramway  Which  Links  Together  the  Departments  of  the  International  Lumber  Mill,  Looking 
toward  Canada:  The  Boundary  Line  ia  Located  near  the  Light  Support  under  Which  the  Man  is  Standing 


INTERNATIONAL  LUMBER  MILL     sons  ridin}?  in  the  vehicle  miraculously 
ESCAPES  PAYMENT  OF  DUTY        escaped  injuiy.    One  of  the  cars  was 

forced  from  the  track  by  the  accident, 
Legislation  placing  a  heavy  export  tax  which,  ne<.dle5s  to  say,  created  a  g^eat 
on  unsawed  logs  shipped  from  British  deal  of  excitement. 
Columbia  has  resulted  in  the  establish- 
ment of  a  lumber  mill  which  operates 
on  both  sides  of  the  line  between  the 
Canadian  province  and  the  state  of  Wash- 
ington. Before  the  law  went  into  effect, 
the  entire  plant  was  located  in  the  lat- 
ter state.  200  ft.  from  the  boundary,  but 
raw  material  was  obtained  from  the  other 
side.  When  it  was  realized  that  the  n^w 
duty  would  make  the  mill  unprofitable, 
situated  as  it  was,  steps  were  taken  to 
internationalize  the  business.  The  saw- 
mill was  moved  across  the  line,  while  the 
planing  mill  and  yard  were  left  on  their 
original  sites.  A  tramway  was  built  to 
connect  the  departments,  so  that  timbers 
sawed  in  Canada  could  be  moved  into 
this  country,  finished,  and  stored.  This 
arrangement  obviates  the  payment  of  the 
export  tax,  as  none  is  imposed  on  sawed 
lumber. 

AUTO  CRUSHED  BETWEEN  CARS 
BUT  OCCUPANTS  ESCAPE 

Caught  between  two  moving  street 
cars,  bound  in  opposite  directions,  a  small 
passenger  automobile  was  crushed  into  a 
hopeless  tangle  of  wreckage  in  a  western 
town  a  short  time  ago,  but  the  four  per- 


The  Four  Passengera  in  the  Wrecked  Autoraobile. 
Shown  between  the  Two  Street  Cars.  Suffered 
Only  from  Fright  in  the  Accident 
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^DEMOLISH  ANCIENT  RAMPARTS  AROUND  PARIS 


Once  considered  an  impregnable  de- 
fense against  the  .  strongest  enemy,  the 
now  obsolete  fortifications  surrounding 


Part  of  the  Defentei  of  Parii,  Now  Obsolete  and  About  to  be  Razed  So 
That  the  Citr  can  Expand:   The  Grau-Covered  Topt  of  the 
Maaaive  icamparta  have  been  Uaed  aa  Picnic  Grounds 


I'aris  are  henigt*  destroyed  to  provide 
ground  on  whicli  dwellings  will  be  erected 
to  liouse  the  rapidly  increasing  popula- 
tion of  the  ctty.  Great 
ramparts  of  earth,  rein- 
forced with  stone  walls 
on  both  sides,  are  the 
most  important  features 
of  the  system.  These 
are  supplemented  by 
moats,  most  of  which 
have  been  filled.  An 
enormous  amount  of 
money  was  expended  to 
construct  the  barricades, 
which  were  built  in  1841- 
46.  Some  of  the  area 
made  available  by  the 
«lcmolishment  of  the 
bulwarks  will  be  re-' 
served  for  public  ath- 
letic stadiums,  though 
the  larger  portion  will  be 
divided  into  building  lots. 


GREAT  DAM  WILL  REMOVE  FLOOD  MENACE 


A  huge  $300,000  dam  will  soon  stand 
sentinel  over  36  square  miles  of  Califor- 
nia watershed.  Natural  conditions  favor 
the  project  remarkably,  for  Devil's  Gate, 
which  drains  all  the  near-by  mountain 
area,  offers  a  natural 
sijte,  with  a  sturdy  gran- 
ite floor  that  will  easily 
support  the  concrete 
and  rock  construction. 
Measuring  310  ft.  across 
the  top  and  130  ft.  in 
height,  the  structure 
will  impound  a  lake  of 
6.557  acre-feet,  or  over 


2,000,000,000  gal.,  of  water,  during  the 
rainy  .season,  thus  ridding  Los  .Angeles 
and  Pasadena  of  the  yearly  flood  menace. 
an<l  fitting  many  acres  of  arid  land  for 
agriculture.    .\n  attractive  park  will  re- 


Danceroua  Floods  Gather  Quickly  in  This  Vast  Treeless  Watershed. 
Along  the  Hills  in  the  Backgrouncf  will  Run  the  Shores  of  the  Artificial 
Lake  in  Which  the  New  Dam  will  Impound  More  Than  S.O0C.0O0,CKK)  Gal. 
of  Water  during  the  Rainy  Season 


The  Narrow  Roaky  Outlet 
Which  will  Hold  the  New  Dam 

licvc  the  barrenness  of 
the  shore  s.  while  a 
hydroelectric  plant  be- 
low the  dam  will  furn- 
ish valuable  p  o  w  e  r. 
The  top  of  the  dam  will 
bear  a  20-ft.  roadway 
and  two  5-ft.  sidewalks, 
adding  a  serviceable 
bridge  to  its  other  im-: 
provements. 
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Hotor-Diiven  Beet  Hsrvester:  Left,  Rear  View  Showing  Topping  Device,  Bina.  and  Conveyor  to  the  Latter, 
Right,  Front  View,  Indicating  the  Method  of  Steering  with  a  Tiller,  and  the 
Chain  Conveyor  Which  Carriea  the  Beets  to  the  Rear 


NOVEL  BEET  HARVESTER  DIGS, 

TOPS,  AND  LOADS  BY  MOTOR 

Sugar  beets  are  dug,  topped,  and  loaded 
in  record  time  by  a  new  power-driven 
machine,  whose  gasoline  engine  propels 
as  well  as  operates  it.  The  driver's  seat 
is  in  front,  and  a  tiller  takes  the  place  of 
a  steering  wheel.  The  beets  are  lifted 
out  of  the  ground  by  a  fork,  thrown  on  a 
chain  conveyor,  and  carried  to  the  rear, 
vhere  the  tops  arc  removed.  Another 
conveyor  takes  them  to  the  bins,  which 
hold  the  product  of  one  acre.  Three  acres 
are  harvested,  it  is  claimed,  in  the  time 
it  takes  10  men  to  work  one  acre. 


GREAT  OCEAN  PORT  IS  PLAN 

FOR  CITY  OF  DETROIT 

Municipal  warehouses  for  package 
freight,  handling  and  storage  facilities 
on  the  water  front  for  large  shipments 
of  anthracite  coal,  and  public  wharves 
available  to  all  ships,  are  among  the 
features  of  a  comprehensive  plan  to  make 
Detroit,  Mich.,  a  great  ocean  port.  Im- 
provement of  the  St.  Lawrence-Great 
Lakes  waterway  by  the  United  States 
and  Canada  will  eventually  send  much 
ocean  shipping  through  the  Detroit 
River,  and  the  "City  of  the  Straits"  is 
determined  to  grasp  the  opportunity. 
Creation  of  an  industrial  port,  for  the 
location  of  industries  along  the  water 
front,  is  included  in  the  plan.  The  city 
already  owns  land  on  the  river  which  is 
recommended  for  use  in  the  initial  de- 
velopment. 


FIVE  METAL-WORKING  UNITS 
IN  ONE  HUGE  MACHINE 

A  shear  for  splitting  steel  plates,  one 
for  cutting  round  and  square  bars,  a  sec- 
tion cutter  for  structural  shapes,  a  cop- 
ing and  notching  cutter,  and  a  punch 
press  are  combined  in  one  huge  machine 
just  announced  by  a  large  manufacturer. 
In  its  largest  size  this  combination  too! 
weighs  55,000  lb.,  occupies  1,400  cu.  ft. 
of  space,  requires  25  to  35  hp.  for  its 
operation,  and  cuts  IVi-in.  plates,  3-in. 
bars,  and  12-in 
The  various 


light  channel  iron, 
operations  are  ac- 


C Railroad  development  in  the  new  re- 
public of  Jugoslavia  will  be  backed  in 
part  by  a  number  of  American  financiers. 


Combination  Shraring  and  Punching  Machine,  Which 
Performs    Five     Different    Operations    with  Three 
Cutting  Heads.  Enabling  Work  on  Structural  Pieces 
to  be  Completed  in  One  Place 

complished  by  three  separate  cutting 
heads,  with  ample  room  for  each  operator. 
All  gears  and  overhanging  members  are 
out  of  danger  at  the  rear. 
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The  Portable  TestinK  Drill  Cuts  from  the  Pave- 
ment  the  Cylindrical  Samples  Shown  Above. 
These  are  Carried  to  the  Laboratory  and  Tested 
for  Thickness  and  Wearing  Qualities 


The  Drill.   Engine,  and   Gasoline  Tank   are  Seen 
Mounted  on  the   Light  Auto  Truck  Which  Con- 
veys  Them  Quickly  to  Desired  Locations 

STATUE  OF  LIBERTY  FOUND 
WEARING  SOLDIER  HELMET 

The  cheers  evoked  by  the  Statue  of 
Liberty  from  every  troop  transport  that 
lately  steamed  up  New  York  Bay  would 
have  rung  still  louder  had  the  home- 
comers  known  that  the  "lady"  wears  a 
"tin  hat"  like  any  fighting  Yank.  The 
fact  was  not  learned,  however,  until 
recently  a  seaplane  flew  low  above  the 


The  Drilling  Outfit  Shown  Above  ia  Powered  by  • 
Three-Horsepower  Engine,  and  Cuts  a  Cylinder 
Inches  in  Diameter  from  the  Average  Pavement  la 
About  10  Minutes 

SAMPLES  CUT  FROM  PAVEMENTS 

BY  PORTABLE  TESTING  DRILL 

To  tost  finished  pavements  for  thick- 
ness and  general  quality,  the  California 
Highway  Commission  employs  a  drilling 
outfit  mounted  on  a  light  motor  truck.  Ro- 
tated by  a  3-hp.  gasoline  engine,  the  <lrill 
cuts  from  the  pavement  a  sample  cylinder 
4\'2  in.  in  diameter,  A  number  of  thest? 
cylinders,  taken  at  inter\'als  along  the 
new  highway,  are  then  subjected  to 
laboratory'  tests  which  show  with  con- 
siderable accuracy  the  average  thicknes- 
and  compressive  strength.  The  very 
operation  of  drilling,  however,  furnishes 
valuable  indications  of  the  wear-resisting 
qualities.  Thus,  while  concrete  pavement 
made  of  ordinary  materials  yields  a  sample 
in  seven  to  ten  minutes,  at  least  half  an 
hour  is  required  for  an  aggregate  that  is 
hard  and  tough.  The  time  taken  in  ex- 
tracting each  sample  is  recorded,  in  con- 
sequence, and  later  filed  with  thc.labora- 
torv  data. 


cnf  miCHT,  iNTiimiLTiowu.  pilm  hkvici 

This  Airplane  View  of  the  Statue  of  Liberty,  Designed 
by  a  Frenchman,  Suggests  a  Resemblance  to  the 
"Tin  Hits"  Worn  by  Two  Million  American  Defend- 
ers of  French  Liberty 

Statue  and  a  photographer  snapped  this 
close-up  of  the  historic  landmark. 


BUENOS  AIRES  RADIO  STATION 

TO  BE  ONE  OF  LARGEST 

Huenos  Aires,  the  South  .American 
metropolis,  is  to  have  one  of  the  most 
powerful  wireless-telegraph  stations  in 
the  world.  Construction  has  already  been 
started  on  the  new  plant,  which  is  bcinp 
built  by  a  Xew  York  concern.  It  will 
have  an  effective  sending  radiuik  of  sev- 
eral thousand  miles,  and  will  be  used  es- 
pecially for  commercial  communication 
with  New  York.  Stations  for  direct  com- 
munication with  Spain  are  also  being 
seriously  considered  by  the  Argentine 
government. 
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THOUSAND  EMPLOYES  HOUSED 

IN  SINGLE  BIG  DWELLING 

Industrial  housing,  a  term  which  has 
come  into  common  use  in  the  last  few 
years,  is  generally  un- 
derstood to  signify  a 
large  number  of  similar 
dwellings,  each  accom- 
modating a  small  group 
of  workers.  This  ar- 
rangement has  been  de- 
cidedly varied  by  a  large 
auto-manufacturing  con- 
cern in  Michigan.  Fhc 
hotel  or  clubhouse  plan 
has  been  adopted,  and 
construction  has  begun 
on  a  seven-story  build- 
ing to  cost  about  $2,500,- 
000.  This  will  afford  Brushei 
sleeping  room  for  1,168  ^ 
men,  and  a  total  of  1,300  tainer  ( 
can  be  fed.  A  well- 
equipped  g>'mnasium,  72 
by  92  ft. ;  a  25  by  75-ft. 
swimming  pool,  and  a 
dozen  bowling  alleys  in  the  base- 
ment will  carry  out  the  clubhouse 
idea,  and  there  will  be  barber  shops 
and  Turkish  baths  for  further  service.  A 
1,300-seat  auditorium  will  be  an  impor- 
tant feature. 


CARPET-SCRUBBING  MACHINE 
CLEANS  THEM  ON  FLOOR 

A  machine  that  looks  like  a  good* 
sized  vacuum  cleaner,  but  which  carries 


EXPERIMENTAL 
STREET  LAMPS 
ADORN  CITY 
BOULEVARDS 

For  several  blocks 
along  one  of  Philadel- 
phia's great  boulevards 
may  now  be  seen  12 
experimental  street 
lamps  which  are  at  once 
efficient  in  operation,  and 
remarkable  for  a  classic 
beauty  of  design.  Placed 
on  a  concrete  safety  is- 
land in  the  center  of  the 
boulevard,  each  lamp  is 
raised  14  ft.  from  the 
pavement  by  a  slender 
column  of  bronze.  The 
lamp  itself  is  designed  to 
produce  a  maximum  of  illumination  both 
downward  and  outward. 


Machine  with  Oscillat- 
'  ing    Brushes    of  Sponge 

Rubber.  Electrically  Driven,  Scrubs  Carpets  on  the 
Floor  with  Soap  Compound,  Restoring  Their  Colors 

a  large  can  of  soap  solution  in  place  of 
a  dust  bag,  is  the  latest  contribution  to 
easy  house  cleaning.  The  forward  end 
of  the  machine  holds  two  scrubbing 
brushes  of  sponge  rubber,  and  an  electric 
motor  oscillates  these  vigorously  500 
times  a  minute,  while  the  cleaning  com- 
pound is  fed  onto  them.  The  result  is 
that  the  carpets  are  nicely  cleaned  on 
the  floor,  and  their  colors  restored. 


€Rats  and  mice  are  multiplying  to  an 
alarming  extent  in  Belgium  becau.se  of 
the  scarcity  of  cats.  As  a  result  the 
tiniest  kitten  can  be  sold  for  a  dollar. 


FAMOUS  NOVA  SCOTIA  VILLAGE 

HAS  ALMOST  DISAPPEARED 

Immortalized  by  Longfellow  in  his  fa- 
mous poem  "Kvangcline,"  the  village  of 
Grand  Pre,  Nova  Scotia,  has  almost 
been  obliterated  by  time.  Here  and  there 
are  evidences  that  houses  once  stood  on 
the  site,  but  for  the  most  part  these  are  so 
slight  that  they  can  scarcely  be  called 
ruins.  Part  of  the  foundation  of  the 
church — where,  according  to  the  poet,  the 
men  Acadians  were  trapped  by  British 
soldiers  in  1775 — is  still  to  be  seen.  Pic- 
turesque willow  trees,  supposed  to  have 
been  planted  by  the  inhabitants  of  the 
town  before  their  deportation,  have  grown 
to  immense  size  in  a  meadow  which  once 
was  dotted  with  dwellings. 
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The  Proceu  of  InBtalling  a  Propeller  and  a  New  Rudder  in  a  Sailing  Vesiel.  at  Part  of  the  Work  of  Motoiw 
isinc  It.  it  Seen  in  the  Left-Hand  Picture;  at  the  Right,  a  Big,  Modern  Oil  Engine,  ii  Installed 
as  One  of  Three  Required  to  Take  the  Place  of  the  Former  Spread  of  Canvas 

CONVERT  SAIL-RIGGED  SHIPS  INTO  MOTORBOATS 


Sailing  v  e  s- 
sels  are  gra<J- 
ually  d  i  s  a  p- 
pearing  from 
ocean  shipping 
lanes,  yielding 
their  places  to 
less  pictur- 
esque, but 
more  efficient 
craft,  propelled 
by  mechanical 
means.  This 
process  has 
been  hastened 
during  the  last 
few  years  by 
the  conversion 
of  many  for- 
m  e  r  win  d- 
drivcn  ships 
into  motor- 
boats.  The 
method  by 
which  this  is 
accomplished 
is  very  simple. 
Sail-rig^ed  ves- 
sels are  placed 
in  dr>-  dock, 
where  they  are 
equipped  with 
o  i  l<l>-u  rn  i  n  g 


engines  and 
screws.  Their 
masts  are  un- 
shipped n  d 
scraped,  re- 
painted, and 
overhauled  be- 
fore they  are 
again  put  in- 
to commission. 


Old  Sailing  Ship,  the  "Soica."  a  Tramp  for  41  Years.  Now  About 
to  be  Modernized  and  Equipped  with  Engines  and  Propellers, 
After  Which  It  will  Enter  the  Shipping  Trade  as  a  Freighter 
in  Competition  with  New  Steamcri 


CT  i  m  e  will 
turn  back  three 
centuries  in 
Plymouth, 
England,  next 
Septc  m  ber 
when  the  good 
ship  *  M  a  y- 
flower"  once 
more  sets  sail. 
The  180-ton 
ship,  a  faith- 
ful reproduc- 
tion of  the  im- 
mortal original, 
built  for  mo- 
tion pictures, 
is  to  play  an 
impressive  part 
in  the  Pilgrim 
tercentenary 
pageant. 
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FIND  GOVERNMENTtc  ;U6E  FOR  STAMP  BY-PRODUCTS 


By-product  utilization'  has  been  tie-  lution.  and  the  pulp  is  sold  to  paper  nian- 
veloped  to  a  high  degree  l)y  the  Bureau  utacturer>  in  various  parts  Of  the  country, 
of  Printing  and  Engrav- 
ing, where  even  the  tiny 
paper  disks  punched 
from  sheets  of  stamps  by 
the  perforating  machines 
are  saved  and  marketed. 
An  almost  unbelievable 
quantity  of  these  is  pro- 
<luced.  Four  barrels, 
each  containing  over 
340.000.000  disks,  are 
filled  daily.  This  repre- 
sents the  material  re- 
moved from  125.000 
sheets,  each  containing 
10,920  holes,  and  400 
stamps,  or  a  total  of 
1,365,000,000  disks.  If  the 
<lisks  were  placed  on  a 
line  with  their  edges  to- 
gether, they  would  ex- 
tend a  distance  of  863'  j 
miles.  Worn  paper 
money  also  is  handled 
by  the  bureau.  This  is 
reduced  to  a  pulp  by 
boiling  in  a  chemical  so- 


Stamp-PerforatinK  Machines  in  the  Bureau  of  Printing  and  Engraving: 
On  the  Floor  can  be  Seen  the  Paper  Diski  That  are  Collected  and  Sold. 
The  Daily  Output  la  Pour  Barrels,  Representing  Material  Removed  from 

186,000  Sheets  of  Stamps 


FRENCH  SHEEPMEN 

WHILE  TENDING 

Stilts  are  not  children's 
the  picturesque  shepherds 
ern  France,  lAtt  practical 
make  it  possible  for  them 
flocks  into  the  great  pine 
region  during  the  win- 
ter months,  when  heavy 
rains  keep  the  dense 
vegetation  beneath  the 
trees  in  a  drenched  con- 
dition. Equipped  with 
wooden  legs,  the  sheep- 
men stride  through  the 
water-soaked  under- 
growth,  in  some  places 
nearly  as  high  as  a  man. 
without  wetting  their 
clothing.  Each  one  car- 
ries a  long  staff,  against 
which  he  leans  while  his 
charges  graze,  and  knits 
socks,  using  yarn  spun 
with  wool  gathered  from 
th<  bushes  that  have 
torn'  it  off  the  coats  of 
the  many  animals  under 


USE  STILTS 

FLOCKS 

playthings  to 
of  southwest- 
utilities  which 
to  follow  their 
forests  of  the 


his  care.  This  material  usually  is 
collected  during  the  dry  season,  when 
stilts  are  not  necessary.  The  extraction 
of  resin  and  turpen- 
tine from  the  trees  of 
the  forests  forms  the 
other  major  industry 
of  this  part  of  France. 


French  Shepherds  Testify  That  There  Are  Tricks  to  All  Trades,  by  Spin- 
ning Much  Valuable  Yam,  as  at  the  Left,  with  the  Wool  Gathered  from 
the  Bushes  on  the  Crazing  Lands.  The  Stilts,  at  the  Right,  Are  Essential 
•  ••      during  the  Wet  Winter  Months 
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EX-KAISER  LABORS  IN  EFFIGY 
BESIDE  WATER  WHEEL 

If  the  former  ruler  of  Germany  could 
visit  a  certain  town  in  Maine  he  would 


1.  <: 


At  the  Water  Wheel  Revolves,  the  Figure  Represent- 
ing  the  Ez-Exnperor  of  Germany  Moves 
*■  if  Hard  at  Work 

discover  what  one  person,  at  least,  be- 
lieves proper  punishment  for  the  unen- 
viable part  he  played  in  the  world  war — 
an  indefinite  sentence  at  hard  labor. 
Seated  beside,  a  small  water  wheel  which 
furnishes  power  for  a  private  electric 
plant,  a  life-size  effigy  of  the  ex-kaiser 
appears  to  be  turning  the  wheel  with  a 
crank  to  which  its  wooden  hands  are 
attached.  The  figure  was  made  and  in- 
stalled by  the  man  who  has  charge  of 
the  wheel. 


PISTONS  OF  MAGNESIUM  PROVE 
VALUE  IN  AIRPLANE  ENGINES 

Magnesium  is,  next  to  silicon,  alumi- 
num, iron,  and  calcium,  the  most  com- 
mon of  metals;  yet  it  has  heretofore 
gained  popular  fame  solely  as  the  chief 
ingredient  of  flash-light  powder.  Now, 
however,  with  the  war-time  development 
of  a  cheap  electrochemical  method  of  ex- 
traction from  the  ore.  American  experi- 
menters arc  promising  many  uses  for  al- 
loys containing  magnesium  as  a  major 
element.  One  great  industrial  laboratory 
has  actually  built  and  tested,  in  a  six-cyl- 


inder airplane  engine,  a  set  of  pistons  and 
connecting  rings  of  this  material.  Used 
in  this  way,  as  a  reciprocating  mass,  its 
light  weight  (approximately  40  per  cent 
less  than  that  of  aluminum)  has  resulted 
in  a  10-per-cent  gain  in  engine  efficiency. 
Its  other  characteristics — strength,  good 
wearing  qualities,  and  high  heat  conduc- 
tivity— also  promise  interesting  develoi>- 
ments  in  this  field. 


ILLUMINATED  SIGNAL  FLASHES 

WARNING  TO  DRIVERS 

Railroad  grade  crossings  are  dangerous 
at  all  times,  but  especially  so  at  night, 
or  in  stormy  weather,  when  ordinary 
warning  signals  are  passed  unnoticed  by 
the  average  driver  of  an  automobile  or 
other  vehicle.  One  of  the  latest  devices 
for  preventing  nocturnal  accidents  at 
such  points  is  a  sign  which  is  il- 
luminated intermittently  by  an  auto- 
matic mechanism  operated  by  acetylene 
gas.  The  letters  of  the  sign  are  cut  in 
a  round  metal  box,  30  in.  in  diameter, 
which  is  mounted  on  a  hollow  pedestal 
containing  the  gas  generator.  In  the 
center  of  the  box  is  a  red  lens,  which 
is  lighted  simultaneously  with  the  letters. 
Usually  the  mechanism  is  adjusted  to 
provide  60  flashes  of  light  a  minute,  but 
this  can  be  varied.  The  lamp  consumes 
less  than  1  cu.  ft.  of  gas  in  24  hours.  An 
eight-months'  supply  of  calciura  carbide. 
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This  Illuminated  Warn- 
ing Signal  Flashes  Inter- 
mittently All  Night  beside 
a  Dangerous  Grade 
Crossing.  The  Hollow 
Pedestal  Contains  tk* 
Gas  Generator  and  Taak. 
in  Which  may  be  Placad 
an  Eight-Months*  SaMly 
of  Calcium  Carbiac 


from  which  the  gas  is  derived,  can  be 
stored  in  the  generator  tank. 


CTo  test  its  fitness  for  the  market  every 
consignment  of  preserved-food  products 
imported  into  .Argentina  is  now  sampled 
and  subjected  to  chemical  analysis. 
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CONCRETE  VIADUCT  HAS  NOVEL  EXPANSION  JOINT 


While  This  Reinforccd-Concrete  Viaduct  Is 
Well  Worth  General  Inspection,  Technical 
Interest  Centers  on  the  Novel  Expansion 
Joints  Which  Provide  for  the  Contraction 
and  Expansion  of  the  Long  Structure. 
Despite  Appearances,  the  Viaduct  does  Not 
Consist  wholly  of  True  Arches;  Every 
Other  Arch  Consists  of  a  Suspended  Span 
Held  between  the  Cantilever  Knds  of  the  Tower  Oirdert.  The  Heavy  Pin-«nd-Link  Suapention  it  BxpUincd 
in  the  Diagram  at  the  Right.   Bach  Suspended  Span  la  90  Feet  Long 


susi»eNoeo  span 


With  nearly  a.  mile  and  a  half  of  re- 
inforced-concrete  structure  to  be  pro- 
vided for.  the  new  Colfax-Larimer  via- 
duct at  Denver,  Colo.,  offered  a  diffi- 
cult problem  in  connection  with  expan- 
sion and  contraction  caused  by  heat  and 
cold.  The  difficulty  was  complicated  by 
the  condition  that  the  structure  is  in 
effect  two  viaducts,  one  carrying  Colfax 
Avenue  ajid  the  other  Larimer  Street. 
These  intersect  35  ft.  above  the  ground 
at  an  angle  of  about  30°,  and  are  bound 
together  as  one  structure. 

The  viaduct  has  the  appearance  of  a 
series  of  flat  concrete  arches  with  an  av- 
erage span  of  40  ft.  Alternate  spans  are 
true  arches,  as  they  seem,  while  the  in- 
termediate spans  are  transformed  by  the 
expansion  joints  into  cantilevers,  with 
true  cantilever  arms  and  suspended  spans. 
The  expansion  device  is  a  heavy  steel 
plate  that  acts  as  a  swinging  link,  placed 
at  each  quarter  point  of  the  arch  and 
leaving  a  suspended  span  of  about  20  ft. 
The  link  is  suspended  from  a  2-in.  steel 
pin  passing  through  the  steel  reinforcing 
of  the  cantilever  arm.  and.  in  turn,  it 
supports  the  suspended  span  by  a  simi- 
lar arrangement.  In  this  way  complete 
freedom  of  adjustment  in  length  due  to 
changes  in  temperature  is  provided.  The 


expansion  joint  is  covered  by  a  steel 
plate  painted  to  resemble  concrete,  effec- 
tively concealing  it. 

The  Larimer  Street  viaduct,  2,860  ft.  in 
length,  connects  the  business  district  with 
the  railroad  yards.  The  Colfax  .\venue 
viaduct  has  a  length  -of  5,859  ft.,  with  the 
concrete  structure  interrupted  near  the 
west  end  by  a  steel  span  over  the  South 
Platte  River,  and  is  the  latest  of  five 
viaducts  built  to  connect  the  east  and 
west  sections  of  Denver. 


MAINMAST  OF  FARRAGUTS  SHIP 
TO  ADORN  CHURCH  LAWN 

The  mainmast  and  spars  of  the  "Hart- 
ford." flagship  of  Admiral  Farragut  in 
the  Civil  War.  will  be  erected  on  the 
grounds  of  a  church  in  Hastings-on-Hud- 
son,  X,  Y.,  if  the  plans  of  the  congrega- 
tion arc  approved  at  the  New  York  Xavy 
Yard.  The  church  was  founded  years  ago 
with  the  prize  money  won  by  Farragut 
in  the  capture  of  Confederate  blockade 
runners.  On  learning  that  the  old  "Hart- 
ford" is  to  be  condemned  to  the  scra]> 
heap,  the  members  of  the  church  have 
consequently  been  aroused  to  make  every 
effort  to  secure  this  unusual  and  desirable 
souvenir. 
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STEAMER  COLLIDES  WITH  BERG    WOVEN  FACES  AND  CORRUGATED 
BUT  REMAINS  AFLOAT  CORE  FORM  NEW  PLYWOOD 

Not  far  from  where  the  "Titanic"  dis-  Recent  discussions  of  plywood,  as  de- 
aster  occurred  in  1912,  the  steamship  veloped  by  the  Forest  Products  Labora* 
"Grampian"  crashed  into  a  huge  iceberg     tor>',   lend   ii  lercst   to   another  strangt 

composition  now  under 
investigation.  A  sample 
of  this  new  board.  8  in, 
square  and  about  hi  in. 
thick,  weighs  less  than 
so  much  cork,  yet  is  i5- 
tonishhiigly  rigid,  and 
has  been  proved  free 
from  shrinkage.  Its  value 
for  air-craft  construc- 
tion is  obvious.  More 
remarkable  than  its  prop- 
erties, however,  is  iti 
construction.  The  core, 
or  body  of  the  board,  is 
seen  to  consist  of  thin, 
corrugated,  or  "wavy," 
plywood.  Inclosing  this 
core  are  two  faces,  each 
about  Vti  in.  thick,  and 
each  formed  of  many 
strips  or  ribbons  of 
wood,  1V4  in.  wide,  which  weave  under 
and  over  each  other  in  checkerboard  fash- 
ion. Casein  glue  holds  in  its  rigid  grip 
the  many  components  of  this  odd  ply- 
wood. 


CO^TaKiXT,  u><Otll«rOOO  «  U«IXm>0O0 


Steamthip  "Grampian"  after  Collidins  with  an    Icebcrs  off  the  Coast  of 
Newfoundland:  No  Damage  was  Done  below  the  Water  Line, 
So  the  Vessel  Returned  under  Its  Own  Power 


recently,  but  escaped  the  terrible  fate 
which  overtook  the  great  liner.  Because 
of  the  shape  of  the  berg,  whose  upper 
portion  overhung  the  base,  no  damage 
was  done  to  the  vessel  below  the  water 
line,  though  the  bow  above  was  crumpled 
into  a  shapeless  mass  of  steel  by  the 
impact.  Two  of  the  crew  were  killed  and 
several  injured.  After  the  collision  the 
ship  returned  to  St.  John's,  Newfound- 
land, under  its  own  power. 


TEXTILE  INDUSTRY  TO  USE 
NEW  AMERICAN  COLORS 

Like  a  "declaration  of  independence" 
from  (jerman  domination  of  the  dye  in- 
dustry, comes  the  announcement  that 
next  spring  will  see  on  the  market  78 
new  and  staple  shades,  all  "made  in  Amer- 
ica." Cicrmany's  best  showing  is  beaten, 
it  is  believed,  by  this  large  array  of  col- 
ors. Among  these  new  shades  which  are 
to  gladden  the  heart  of  the  American 
woman  of  fashion  are  "date,"  an  Arabian 
golden  browsi;  "sponge,"  a  brownish 
ochcr;  "musketeer,"  a  dark  blue-green; 
"middy."  a  scintillating  navy  blue; 
"eagle,"  a  shade  of  brown ;  "aztec,"  a 
yellowish  brown ;  "aero."  an  atmospheric 
blue;  "firefly,"  a  red  and  orange;  "cin- 
der," a  gray ;  "scarab,"  a  bluish  green ; 
■V'ei)ice,"  a  turquoise  blue;  and  "rose- 
bud," a  brilliant  pink. 


ALASKAN  MOTORIZES  HIS  SLED 
WITH  BICYCLE  POWER  WHEEL 

By  attaching  a  bicycle  motor  wheel  of 
familiar  type  to  his  simple  sled,  an  Alas- 
kan voyager  h.is  opened  a  speedier  wav 
for  hini'ielf  across  the  snow,  and  di^ 
carded  his  dog  team.  The  wheel  is 
rimmed  with  toothed  steel  instead  of  rub- 
ber, and  its  depth  is  regulated  by  a  slottd 
iron  arm.  The  rider  stands  at  the  bacTc, 
w  ith  all  controls  on  the  dash  before  him. 


Motor  Wheel  That  is  Re- 
placing One  Alaskan's  Dog 
Team:  The  Slotted  Iron 
Arm  Regulates  the  Depth 
of  the  Wheel  Which  is  Shod 
with  Toothed  Steel 
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MOVE  THREE-STOFY^  BUILDING 
OF  BRICK  AND  CONCRETE 

Office  workers  went  about  their  tasks 
as  usual  in  a  three-story  3,000-ton  brick 
and  reinforced-concrete 
buihling  at  Detroit  re- 
cently while  the  struc- 
ture, 60  by  95  ft.  in  plan, 
was  moved  450  ft.  across 
a  vacant  lot  and  a  street 
to  a  new  foundation,  a 
feat  declared  to  be  with- 
out precedent.  The 
building  was  raised  with 
jacks  and  placed  on  steel 
beams,  which  in  turn 
rested  on  heavy  cross 
timbers.  Hardwood 
rollers  between  the  tim- 
bers and  sui)ports  under- 
neath allowed  the  pon- 
derous mass  to  be  pulle<l 
by  two  electrically  oper- 
ated winding^  drums, 
equipped  with  strong 
steel  cables.  Telephone 


and  electrk"  service  were  mamtairied 
while  the  operation  was  in  progress,  and 
the  building  arrived  at  its  new  location 
in  good  condition,  showing  little  evi- 
dence of  its  unusual  performance. 


Moving  a  S.OOO-Ton  Three-Story  Brick  and  Reinforced-Concrete  Building: 
In  the  Foreground  Is  One  of  the  Electrically  Operated  Winding  Drums 
Used  for  Pulling  the  Structure,  Whose  Occupants  Were  Not  Disturbed  by 

the  Transmigration 


OLD  AUTO  BODY  CONVERTED 
INTO  CAMPING  TRAILER 

Lack  of  a  serviceable  engine  does  not 
render  an  automobile  useless.  This  was 
demonstrated  by  a  western  motorist  re- 
cently when  he  removed  the  body  of  an 
old  touring  car  from  its  chassis,  mounted 
it  on  the  rear  wheels,  and  attached  the 
cart  thus  formed  behind  a  new  machine. 
Camping  equipment  can  be  carried  in 


Camping  Trailer  Made  from  the  Body  and  Rear  Wheels  of  an  Old  Auto- 
mobile: It  can  be  Used  as  a  Bed  or  for  Carrying  Equipment 


CONDUCT  CHILDREN'S  BANKS 

ON  CONVENTIONAL  LINES 

An  example  of  a  successful  public- 
school  savings-bank  system  is  to  be 
found  in  Nottingham,  England,  where  the 
institutions  are  conducted  as  far  as  pos- 
sible in  the  same  manner  as  ordinary 
banks,  thus  not  only  adding  to  their  edu- 
cational value,  but  creating  in  the 
minds  of  the  youthful  depositors  a 
feeling  that  their  finan- 
cial houses  are  of  as 
much  importance  as 
those  patronized  by 
their  elders.  Rooks  in 
which  are  kept  records 
of  deposits,  amounts 
withdrawn,  and  balances 
due  are  used  by  the  chil- 
d  r  e  n.  Deposits  are 
placed  in  local  banks, 
and  the  accounts  arc 
audited  quarterly.  Once 
each  week  deposits  are 
received  and  withdrawal 
orders  paid,  teachers  act- 
ing as  tellers.  Sums  as 
low  as  two  cents  are  ac- 
cepted.    There  are  104 


^he  improvised  trailer,  or  it  may  be  of  the  banks  in  Xottingham,  with  LS,234 
cojivpfted  "into  sleeping  quarters  by  the  depositor^,  ajid  with  aggregate  deposits  of 
installation  of  a  mattress  and  springs.  .51<>,128. 

Popular  Aftckanks /mUures  will  apptar  in  moving pictuns  issued  by  Paramount  Mattzine, 
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TRAFFIC  SEMAPHORE  OPERATED 

BY  MOTOR  AND  CLOCKWORK 

An  automatic  crossing  policeman, 
whose  commands  are  declared  to  be  just 
as  effective  as  those  of  a 
regular  traffic  officer,  has 
been  devised  by  a  Denver 
inventor.  Signs  reading 
"Stop"  and  "Go,"  illumin- 
ated at  night,  show  at 
right  angles  at  the  top  of 
a  pole,  which,  at  intervals, 
turns  one  quarter  of  a  revo- 
lution, actuated  by  an  elec- 
tric motor  and  clockwork 
in  the  base.  The  time 
period  of  each  position 
may  be  adjusted  to  give  the 
busiest  street  the  longest 
interval  of  use.  A  bell 
rings  loudly  before  the  pole 
turns.  Lighted  street 
names  and  a  four-dialed 
clock  complete  the  assem- 
blv. 


LAND-CLEARING  METHOD  BURNS 
STUMPS  ONLY  AT  ROOTS 

A  farmer  in  Minnesota  is  clearing  his 
land  of  stumps  by  burning  out  only  the 
roots,  after  which  he  topples  over  the  un- 
harmed part  above  the  ground  and  takes 
it  home  for  firewood.  He  believes  that 
the  valuable  fuel  salvaged  in  this  way  is 
ample  payment  for  the  effort  his  method 
requires.  Beside  each  offending  stump  he 
digs  a  hole,  from  which  he  bores  a  pas- 
sage, through  the  roots,  to  a  stovepipe  set 


Protn  the  Pipe  a  Passage  Leads  through  the  Roots 
to  a  Hole  in  the  Ground  at  the  Opposite  Side  of  the 
Stump.   Here  Burns  a  Fire  Which  is  Sucked  through 
the  Roots  and  Soon  Destroys  Them 

into  the  ground  on  the  other  side.  .\  fire 
lighted  in  the  hole  soon  generates  a  draft 
up  the  pipe,  thus  sucking  the  flames 
thro\igh  the  roots.  • 


C  Rifle  periscopes,  consisting  o*  small 
K'.irrors  in  a  heavy  tin  case,  may  soon  be 
offered  on  the  market  a>  novelties,  or  ac- 
cessories in  boy-scout  drill  practice.  The 
Ordnance  Department  has  listed  160,000 
of  them  as  surplus  material. 


SPORTSMEN  SAIL  TO  ARRANGE 
AIR  RACE  AROUND  THE  WORLD 

"The  International  Aerial  Derby  around 
the  World"  passed  from  fancy  to  fact  a 
few  days  ago  when  a  special  commission, 
consisting  of  three  famous  millionaire 
sportsmen,  sailed  from  America  for  a  toar 
of  the  world.  In  the  important  cities  of 
a  dozen  countries  they  will  confer  with 
the  highest  aeronautical  and  sporting 
authorities  regarding  routes,  landing 
places,  referees,  and  local  organizing  com- 
mittees. Stops  at  all  these  cities  will  be 
compulsory,  only  the  two  transoceanic 
routes  being  left  to  the  decision  of  the 
entries. 

The  rules  which  are  to  govern  the  con- 
test are  as  liberal  as  they  are  unusual. 
As  each  entrant  will  be  allowed  to  use  as 
many  airplanes  or  dirigibles  as  he  finds 
necessary,  the  contestants  will  enter  the 
race  as  individuals,  instead  of  entering 
their  air  craft  as  in  the  past.  Two  or 
more  contestants  may  charter  the  same 
air  craft  for  part  or  all  of  the  journey. 
In  making  connections  between  air  craft 
the  competitors  will  be  permitted  to  use 
other  means  .of  transportation  to  the. ex- 
tent of  10  per  cent  of  the  distance  to  be 
traveled.  The  winners  will  be  rewarded 
by  prizes  expected  to  total  $1,000,000  or 
more. 

  »  1*  . 

HOG  ISLAND  MAY  BECOME  H)JGE 
TRANSATLANTIC  TERMINAL 

Hog  Island  shipyard,  the  greatest  ship- 
assembling  plant  in  the  worUI.  is  under 
option  to  the  corporation  that  built  it. 
which  already  owns  the  land  and  is  ex- 
pected to  take  over  the  entire  property. 
Practically  another  year  will  be  required 
to  complete  the  77  ship^  still  to  be  built, 
so  its  disposal  will  not  bo  innncdiale.  The 
plan,  however,  is  to  turn  the  island,  whose  { 
remarkable    facilities  were  described  in 
Popular  Mechanics  M.igazine  for  Octo- 
ber, 1918,  into  a  great  transatlantic  ter-  ^ 
minal,  discontinuing  its  const ructive  func-  i 
tion.     Its  50  steei  shipways  and  other 
equipment    cost    the    government    "omc  I 
$6(),(MlO.f)0(),  besides  a  six-per-cent  rcn  [j1 
on  a  ground  valuation  of  S2,«XX).OO0. 
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to»  wwiiT,  wTiJiMTiaiui.  riLM  Mjrae* 

ENORMOUS  CALIFORNIA  GRANITE  QUARRY  SUPPLIES  THE  NATION 
r^ALIPORNIA  ii  noted  etpecially  for  its  fruits  and  flowers,  but  the  state's  products  include  many  other 
important  commodities,  little  known  to  the  average  person.  Among  these  is  granite,  which  it  obtained 
from  an  enormous  and  apparently  inexhaustible  quarry  at  Knowles,  from  where  it  is  shipped  all  over  the 
United  States.  The  stone  is  extremely  hard  and  durable,  and,  when  polished,  its  beauty  is  unsurpassed  by 
mny  found  elsewhere  in  the  country.  It  is  transported  in  huge  blocks,  which  arc  roughly  surfaced  bcfor* 
being  pieced  on  freight  cart. 


TRACTORS  BELTED  IN  TANDEM 
DRIVE  RICE  THRESHER 

In  southern  Ark.insas  rice  is  quite  an 
important  crop,  about  6,000,000  bu.  being 
produced.  A  grower  in  that  district  who 
used  a  large  rice  thresher,  requiring  35 
hp.  to  drive  it,  solved  his  power  problem 
by  belting  two  tractors  together  in  tan- 
dem. The  tractor  nearest  the  thresher 
has  a  flange  bolted  to  its  belt  pulley  to 
receive  the  belt  from  the  rear  tractor, 
the  thresher  belt  then  run- 
ning directly  from  the  first 
machine.     Cranking  the 


rear  tractor  and  throwing  in  the  clutch 
starts  the  other,  which  then  takes  up  its 
share  of  the  load. 


C  Recognizing  the  fact  that  many 
stamped  and  addressed  envelopes  in- 
closed with  circular-letter  advertisements 
are  consigned  to  the  waste  basket  by 
their  recipients,  a  California  manufac- 
turing company  prints  on  the  face  of 
these  articles  a  legend  calling  attention 
to  the  stamp,  and  a  request  that  the  en- 
velope be  used,  with  the  result  that  the 
percentage  of  replies  using  the  prepaid 
postage    has    been  increased. 


In  the  Foreground  at  the  Left,  Two  Tractors  Belted  Together  in  Tandem,  Drive  the  Rice  Thresher  in  lb 
Background.    At  the  Right  Is    Detail  of  Belt  Flange  Fixed  to  Pulley  of 
First  Tractor,  to  Receive  Drive  of  Second 
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The  Gunboat  "Marbleheid."  Which  Recently  Won  the  Bverltiting  Gratitude  of  the  North  Pacific  Piahcrmen  by 
Steaming  Alatkaward  to  Clear  the  Seaa  of  pith  Piratei.  Grown  Daring  and  Numeroua  of  Late 

"DECENTLY  the  gunboat  "Marblehead,"     proceeded  iniinediately  to  the  vicinity  of 
■•■^  returning  to  San  Francisco  with  a  re-     Juneau,  to  which  place  three  naval  sub- 
chasers and  a 


lief  expedition 
which  had 
gone  north  to 
fight  an  epi- 
demic of  influ- 
enza among 
the  Alaska  In- 
dians, received 
hurr>'  -  up  or- 
ders to  sail 
again  for  the 
North  to  com- 
b  a  t  organized 
gangs  of  pi- 
rates who 
were  robbing, 
on  a  most  efficient 
of  the 


Lof 
uckleSB  Fiah  Becomes  Apparent. as  They 
Follow  the  Line  of  Netting  into  the  Mase  of  Pocketi  at  the  Right 


scale,  the  fish  traps 
North  Pacific.    The  "Marblcheaa" 


to  these  fish  traps  for 
boats  have  brought  down 


squad  of  volun- 
teer ex-service 
men  also  were 
dispatched. 
War  on  the 
pirates  along 
the  coast  was 
begun,  and 
within  a  week 
several  of  the 
alleged  thieves 
were  rounded 
up. 

Pirates  have 
been  a  menace 
years.  Fishing 
tales  of  their 


The  Way  a  Real  Salmon  Trap  Looks:    Not  So  Neatly  Finished  as  the  Model,  but  VattW  Effective  in  Stopping 
the  Great  Schools  of  Fish  That  Go  Cruising  Down  the  Coast  Looking  for  a  Good  Spawning  Bed 
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bold  depredations  all  along  the  coast 
from  the  rim  of  the  Arctic  as  far  south 
as  Ketchikan.  It  evidently  is  now  the 
government's  determination  to  end  this 
piracy  for  once  and  all 
time. 

The  salmon  runs  bc- 

fin  early  in  July.  The 
rst  run  is  followed  by 
another  around  the  mid- 
dle of  August.  At  every 
projection  of  the  coast 
line  a  trap  is  located  to 
catch  the  silver  horde 
as  it  swims  with  the 
Japanese  current  in 
search  of  suitable  rivers 
in  which  to  spawn. 

The  salmon  trap  con- 
sists of  poles,  or  piling, 
driven  in  a  line  several 
hundred   yards  straight 
out  into  the  water.  At 
the  outer  end  of  the  bar- 
rier, over  which  galvan- 
ized  wire  or  cord  net- 
ting is  strung,  is  a  series  of  pockets  into 
which    the    salmon,    seeking    to  swim 
round  the  barrier,  enter  and  lose  their 
way.    From  pocket  to  deeper  pocket  the 
fish    dart,  finally  entering  a  square  in- 
closure  through  an  aperture  which  from 
within  appears  as  a  part  of  the  entrap- 
ping wall.   This  last  pocket,  the  one  from 
which   the   fish  are  taken,  is  equipped 
with  a  bailing  net,  which  rests  on  the 


bottom  and  is  raised  regularly  every  day 
to  clear  the  pocket. 

Because  of  the  large  number  of  traps 
located  along  the  coast,  seldom  more 


The  Salmon  are  Loaded  from  tl}t  Trapa  to  the  Hold  of  the  Fith  Boat  by 
Meant  of  a  Portable  Conveyor  into  Which  the  Pish  are  Scooped  bv  the 
Fishermen.    The  Pirates  Become  Quite  as  Expert  and  Rapid  in  This  work 


h  the  Fish  are  Scooped  b} 
.    te  as  Expert  and  Rapid  in  Thi 
aa  the  Ownera,  and  Clean  Out  a  Number  of  Trapa  in  a  Day 

than  one  watchman  can  be  maintained 
at  each  trap,  and  the  bailing  of  the  pock- 
ets is  done  by  a  boat  and  crew  of  men 
who  have  a  string  of  a  dozen  to  a  score 
of  traps  to  visit  in  the  course  of  a  day's 
work.    These  isolated  watchmen  often 
fall  easy  prey  to  the  brazen  pirates  who, 
under  the  cover  of  darkness,  steam  up  to 
a   trap,   overpower   the   watchman,  lift 
the  net,  and  bail  the  pocket  of  its  accumu- 
lated   horde,    then  pro- 
ceed to  sea  aji^ain,  not  to 
reappear  until  th^y  find 
an  opening  for  another 
"catch." 


The  Last  Pocket  in  the  Salmon  Trap  Is  a  Big  Square  Inclosure,  and  on 
Its  Bottom  Lies  a  Great  Net.  When  This  is  Raised,  after  a  Run  of  Salmon, 
the  Observer  Begins  to  Realize  the  Extent  of  the  Fisheries  Industry,  for 
the  Pocket  Often  ConUina  More  Fiah  Than  Water 


CA  butterfly  "farm"  has 
been  started  in  central 
France  to  supply  the 
scientists'  demand  for 
the  beautiful  insects.  On 
mulberr>',  oak>  plum, 
hawthorn,  and  other 
trees  and  shrubs,  the 
caterpillars  are  placed  to 
spin  their  cocoons. 
These  are  then  confined 
in  little  wire  cages  into 
which  the  butterflies 
emerge.  The  butterfly 
"farmer"  is  also  experi- 
menting with  many  va- 
rieties of  silkworms  in 
the  hope  of  producing  a 
fine  silk  in  more  north- 
erly climates. 
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AUTO  PLUNGES  FROM  STREET 

TO  DECK  OF  FIRE  TUG 

A  fire  tug  intervenetl  to  save  an  auto- 
mobile driver  from  death  or  serious  injury 
in  a  peculiar  accident,  caused  by  unusual- 
ly careless  driving,  which  occurred  a 


Scene  of  an  Unusual  Accident:  A  Motor  Car  Plunged  10  Feet  to  the  Deck 
of  a  Fire  Tug.  but  the  Driver  wa>  Hurt  Only  Slightly 

short  time  ago  in  a  middle-western  city. 
The  boat  was  moored  at  the  foot  of  a 
street  when  the  car.  running  at  high  speed, 
plunged  into  space  at  the  termination  of 
the  thoroughfare  and  alighted  on  the 
vessel's  deck,  about  10  ft.  below.  Slight 
bruises  were  sustained  by  the  motorist, 
who  was  alone  in  the  machine.  The 
automobile  was  completely  wrecked. 


ENGLISH  BUSINESS  MEN  VALUE 
LONDON-PARIS  AIR  SERVICE 

The  daily  airplane  passenger  service 
from  London  to  Paris  and  return  has 
now  been  in  successful  and  regular  opera- 
tion for  several  weeks.  Each  day 
the  planes  start  and 
arrive  at  approximately 
schedule  time,  though 
often  forced  to  battle 
heavy  storms.  As  the  re- 
liability of  the  new  serv- 
ice is  demonstrated,  Eng- 
lish business  men  evince 
a  growing  interest,  and 
book  more  and  more 
space  for  passengers  and 
freight.  Crowded  for 
time,  the  man  of  large 
affairs  is  finding  it  in- 
creasingly convenient  to 
use  the  airplane.  If  he 
lives  in  London,  an 
automobile  calls  at  his 
door  and  whisks  him  to 
the  suburban  airdrome. 
Thence  the  flight  to 
Paris  is  made  in  two  hours  and  a  quarter 
if  he  rides  in  a  small  plane  like  the  DH- 
4.  or  in  about  three  hours  if  he  cares  to 
share  a  Handley  Page  with  a  dozen  others. 
Those  responsible  for  the  new  service  are 
hopeful  that  the  arrangements  between 
the  British  and  French  post  offices  will 
soon  permit  the  carrying  of  express  letters 


by  airplane  and  dirigible. 


MACHINE  ERADICATES  WEEDS  BY  PULVERIZING  SOIL 


A  machine  which  exterminates  weeds 
in  cultivated  fields  by  taking  up  strips  of 
soil,  pulverizing  it,  and  returning  it 
through  a  sieve,  is  a  lale  addition  to  the 
implements   of   farming.     A   flat  plow- 


share cuts  a  furrow,  16  in.  wide  and  4  to 
6  in.  deep,  as  the  machine  is  drawn  by 
horses  or  tractor.  The  ribbon  of  soil 
passes  over  the  plow  onto  a  toothed 
drum,  which  shreds  it  and  returns  about 


Weed.E«tenninatine  Machine  Which  Pulveritea  Soil:  The  Plat  Plow  Point  and  Conveyor  Are  Viiible  tinder 
the  Chasiit  in  the  Left.Hand  Picture  and  in  Detail  at  the  Righu    The  Rotary 
Sieve  la  at  the  Rear  of  the  Machine 
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Left,  Side  View  of  Ship  Equipped  with  Lifeboat-Launching  Device 
Rail.    Center,  the  Arms  and  Tackle  Swinging  the  Boat  to  the  Sea.    Right,  the  Tackle  Released  f^om  Its 


The  Two  Steel  Anna  are  Pivoted  on  th« 
Right,  the  Tackle  Released  from 
Faatening  to  the  Boat,  Which  It  Lcaves  oa  an  Even  Keel  and  Safely  Away  from  the  Ship's  Side 


60  per  cent  of  the  earth  to  the  field.  The 
rest  goes  on  a  conveyor  to  a  separating 
device  somewhat  like  that  of  a  thresher, 
where  20  per  cent  more  soil  is  reclaimed. 
The  residue  then  passes  into  a  big  re- 
volving sieve,  through  which  all  the  dirt 
falls,  while  the  weeds  are  hoisted  into  a 
conveyor  and  elevated  to  a  wagon.  The 
machine  weeds  three  to  five  acres  a  dav. 


WOODEN  BLOCKS  TIED  TO  FEET 
TO  SAVE  SHOE  LEATHER 

Coconut  and  other  vegetable  oils  are 
scattered   so   freely   over  many  of  the 

  docks  on  6  u  r 

^^V^  western 

^     that    the  leather 
I^B  ..M^       h  o  e  s  the 

I^H  iMH     workers  arc  soon 

^ ^^^H  corroded  and 

ruined.  The 
^■1^^^^^^    photograph  shows 
^^^^^l^^l     how  the  inspector 
S^^H^^^^     saves  his  shoes  by 
  the     simple  ex- 
pedient   of  tying 
blocks  of  wood  beneath  the  soles.  Over 
notches  in  each  block  pass  cords  or  straps 
by  which  the  wooden  soles  are  secured  to 
the  feet. 


the  side  of  a  vessel.  These  disadvan- 
tages are  declared  to  be  absent  from  a 
device  being  manufactured  in  Canada,  in 
which  two  long  steel  arms  replace  the  fa- 
miliar davits,  while  steel  tackle,  operated 
by  hydraulic  machinery,  supplants  the 
maze  of  ropes  and  pulleys  now  in  use. 
Pivoted  on  the  rail  of  a  ship,  the  con- 
trivance is  intended  to  lift  a  lifeboat  from 
an  upper  deck,  swing  it  free  from  the  side, 
no  matter  what  the  list,  and  lower  it 
evenly  to  the  water.  Three  levers  on  the 
loading  deck  control  the  mechanism. 
The  tackle  is  fastened  to  the  boat  in  such 
a  manner  that  it  can  be  detached  in- 
stantly by  one  person. 


SPARK-PLUG  TESTER  INCLOSES 
WHOLE  PLUG  IN  CHAMBER 

For  correct  conclusions,  spark  plugs 
should  be  tested  under  working  pressure. 
The  difficulty  hitherto  has  been  to  pre- 
vent leakage  of  pressure  around  the  pli'.g 
scat.  A  Chicago  inventor  cuts  the  knot 
by  inclosing  the  whole  plug  in  a  .'icalcd 
chamber,  with  air-tight  electrical  connec- 
tions, a  lens  for  observation,  and  a  pres- 


LIFEBOAT-LAUNCHING  DEVICE 
TO  PREVENT  SEA  DISASTERS 

Many  lives  have  been  lost  at  sea 
through  the  inefiiciency  of  lifeboat- 
launching  apparatus,  which,  though  it  re- 
quires skilled  manipulation,  sometimes 
fails  to  operate,  and  frequently  dumps 
passengers  into  the  water,  or  allows  the 
Ijoats  to  be  crushed  by  the  waves  against 


Spar^-Plu|^  Tester  Which  Incloses  the  W>-nle 
in  a  Pressure  Chamber,  with  Connections  Sea 
In:  A  Lens  in  the  End  Permits  Observation 


Plug 

led 


sure  gauge.  The  pressure  is  maintai 
until  the  test  is  completed. 

Popular  Mechanics  features  wilt  appear  in  moving  pictures  issued  by  Paramount  Magoiim. 
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WINDSHIELD  SCREEN  PREVENTS 

ENTRANCE  OF  INSECTS 

One  by  one  the  discomforts  of  motor- 
ing are  being  eliminated  through  the  in- 
vention of  automobile  accessories.    A  re- 


The  Fine  Wire  Meih  in  Thii  Accestory  to  the  Wind, 
shield  Keep*  Out  Insect*  While  Admitting  the  Air. 
It  is  Shown  Here  in  Front  and  Rear  Views 

cent  contribution  is  a  screen  for  prevent- 
ing insects  from  passing  under  the  wind- 
shield of  a  car,  but  permitting  the  en- 
trance of  air.  Fine  wire  mesh  is  inclosed 
in  a  metal  frame,  the  latter  being  so 
hinged  that  it  is  pushe<l  into  place  when 
the  bottom  section  of  the  windshield  is 
pulled  inward. 

INSULATED  AIRPLANE  CABIN 
BECOMES  BUSINESS  OFFICE 

The  first  public  demonstration  of  a 
new  English  commercial  airplane  was 
featured  !)>  the  a-^cent  of  a  stenographer, 
with  typewriter  and  notebook,  as  one  of 
the  three  pas^engers.  While  the  roar- 
ing 12-cylinder  engine  pulled  the  plane 
throtigh  the  air  at  90  miles  an  hour,  let- 
ters were  ea^-ily  dictated  and  typed  in 
the  quiet  cabin.  The  cabin,  by  the  way, 
is  typical  of  the  sort  being  provided  in 
the  new  peace-time  m:ichincs.    A  double 

bulkhead,    filled    with  asbestos.   

forms  the  front  ;ind  serves  a-« 
insulation  again>t  both  the  he.it 
and  noi<f  of  the  eiiirine.  I'rec 
from  wires  ajid  cross  l)races,  the 
entire  cabin  is  devoted  to  cb.iir 
space  and  'K-g  room"  for  ilu- 
three  pa-^^engers  carried. 


GERMAN  STEAMER- "IMPERATOR^ 

KEPT  BY  UNITED  STATES 

The  giant  steamship  "Imperator,"  for- 
mer German  liner  and  second  ship  in  the 
world  in  size,  is  to  be  kept  by  the  United 
States,  to  which  it  was  allocated  by  the 
Interallied  Shipping  Commission,  and  will 
be  placed  in  passenger  service  when  rc- 
j)airs  are  completed.  Seven  other  Ger- 
man ships  also  are  to  be  retained.  The 
Tmperator"  was  launched  in  1912,  and 
was  described  in  Popular  Mechanics 
Magazine  for  August  of  that  year.  It 
is  900  ft.  long,  96  ft.  of  beam,  and  makes 
2.S.9  miles  an  hour.  Its  capacity  is  4^50 
passengers,  besides  the  crew. 


LEATHER  FROM  FISH  SKINS 

BY  NEW  CURING  PROCESS 

I-'ish  leather  will  become  a  useful  and 
economical  covering  for  books,  bells, 
wallets,  novelties,  etc.,  with  the  commer- 
cializing of  a  new  process  discovered  by 
a  New  Y  ork  inventor.  The  fish  skins  are 
dried,  sandpapered  smooth,  salted,  pressed 
by  hot  irons  between  oil-soaked  blotters, 
and  then  treated  by  chemicals  whose  na- 
ture is  not  divulged.  The  leather  thu> 
prepared  is  tough,  durable,  and  verj'  pli- 
able. Of  the  varieties  of  skin  experi- 
mented with,  that  of  the  conger  eel  gave 
the  best  results,  the  blackfish  and  com- 
mon eel  claiming  second  and  third  place, 
respectively.  \'ast  quantities  of  this  ma- 
terial go  to  waste  every  year  when  the 
market  fishermen  clean  their  catches. 


This  English  Limousine  Airplane  Is  a  Pour-Seater  Designed  for  the  Use  of  Business  Men.    BodiW  Comfort 
Consequently  Receives  First  Emphasis  in  the  Cabin  Construction.    Upholstery  Is  Luxurious  and  Lec  Room 
Ample.    A   Double  BiHkhead  Insulates  against  Both  the  Heat  and  Noise  of  the  Engine.    At  the  Right  ti 
Pictured  the  Stenographic  Demonstration  Which  Was  a  Feature  of  the  First  Flight 
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Concrete  Pit  (or  Storing  Coal  under  Water:  Its  Capacity  It  6,000  Tom  and  It  It  M4  Feet  Long.  68  Feet 
Wide,  and  16  Peet  Deep,  Lined  with  Concrete.    In  Thit  Picture  Workmen  are  Seen  Laying  the  Concrete  Floor 


SLACK  STORED  UNDER  WATER  IN  VAST  PIT 


By  GEORGE  F.  PAUL 


SPONTANE- 
OUS combus- 
tion in  great  piles 
of  stored  slack  coal 
has  been  success- 
fully overcome  at 
Omaha  by  the 
building  of  a  great 
concrete-lined  pit 
where  6,()0()  tons  of 
coal  can  be  kept 
under  water.  This 
pit  holds  the  fuel 
for  one  of  the 
pumping  plants  of 
the  Metropolitan 
Water  District.  It 
is  62  ft.  wide  by 
204  ft.  long  at  the 
top,  and  has  a 
depth  of  IS  ft.  As 
the  .  site  consisted 
of  clay,  the  greater 
part  of  the  excava- 
tion work  was 
done  by  the  itse  of 
a  locomotive  crane 
with  a  clamshell 


The  Pit  Sidet  Are  Vertical  for  Eight  Feet  Down,  Then 
at  45  Degree!,  Neceititating  the  Potition  of  the 


hucket  that  discharged  into  a  hopper 
from  which  the  wagons  were  loaded.  Nor 


Concrete  Mixer  and  Chute  Seen  Here 

iron  roller  was  used 
the  floor  concrete. 


is  hand  shoveling 
needed  in  connec- 
tion with  the  use 
of  the  pit.  A  loco- 
motive crane  with 
a  60-ft.  b  o  o  m  is 
used  to  unload  the 
coal  into  the  pit 
and  also  to  carry 
it  up  from  the  pit 
and  into  the  boiler 
room.  Freezing  in 
winter  can  be 
avoided  by  draining 
off  water  until  it  is 
about  3  ft.  below  the 
surface  of  the  coal. 

The  pit  has  a 
concrete  floor  8  in. 
thick,  and  the  sides 
rise  with  a  45°  slope 
to  a  height  of  10  ft., 
the  remaining  8  ft. 
being  vertical. 
The  top  of  the  pit 
is  2  ft,  above  the 
ground  level.  A 
light  galvanized- 
to  spread  and  finish 
By  fitting  this  roller 

887 

Digitize.      -  .oogle 


88S 


POPULAR  MECHANICS 


with  a  long  handle  it  could  be  operated 
by  one  man  and  there  was  no  need  for 
anyone  to  walk  over  the  concrete.  The 
mixer  was  elevated  so  that  the  concrete 
could  be  conveyed  by  jjravity  into  a 
hopper  and  thence  into  two-wheeled 
buggies  used  to  carry  it  along  board 
tracks  to  the  points  where  concreting  was 
going  on,  while  the  locomotive  crane 
was  kept  busy  handling  the  materials, 
unloading  the  cars  of  sand  and  gravel,  and 
moving  the  piles  so  as  to  shorten  the 
wheeling  distance.  Thus  quick  and  eco- 
nomical construction  was  insured.' 

The  pit  is  expected  to  pay  for  itself 
many  times  over  in  the  safety  secured 
and  the  efficiency  that  it  makes  possible. 


DIVIDE  NEW  TIMEPIECE  DIALS 

INTO  TWENTY-FOUR  HOURS 

The  adoption  of  the  24-hour  system  of 
time  measurement  in  France  has  resulted 
in  the  production  of  several  novel  de- 


Left.  M-Hour  Clock  Dial  with  BUck  Field  for  the 
Night  Hours,    and  White  Field  for  the  Day. 
Right,  a  Spiral  Arrangement  of  the  Numerals 

signs  for  watch  and  clock  faces.  Prob- 
ably the  simplest  of  these  is  one  in  which 
figures  are  arranged  on  both  sides  of  a 
spiral  line,  beginning  at  zero,  designating 
midnight,  and  running  to  23,  one  hour 
before  midnight.  The  ends  of  the  line 
are  above  and  below  the  figure  12,  which 
indicates  noon.  In  another,  the  figures 
are  arranged  in  two  circular  fields,  one 
black  and  the  other  white,  the  latter  sur- 
rounding the  former.  Figures  in  the 
black  field  designate  hours  of  darkness, 
while  those  in  the  white  field  number  the 
hours  of  lightness.  Roman  numerals  are 
used  for  the  hours  between  midnight  and 
noon,  and  .Arabic  numerals  for  the  re- 
maining 12  hours. 


C\n  aerial  mail  service  between  the 
United  States  and  the  West  Indies  has 
been  promised  by  the  second  assistant 
postmaster-general.  He  recently  sailed 
for  Havana  to  make  arrangements. 


THIRTY-SIX  FRUIT  VARIETIES 
FROM  ONE  OLD  APPLE  TREE 

An  old  back-yard  apple  tree  in  an  Ohio 
city  is  yielding,  in  rotation,  crops  of 
apples  of  the  extra-early,  early,  medium- 
early,  fall,  and  winter  varieties,  besides 
seven  kinds  of  pears — a  total  of  36  va- 
rieties of  fruit.  The  tree,  more  than  75 
years  old,  was  thought  to  be  dead  and  in 
an  advanced  stage  of  decay,  when  the 
horticulturist  responsible  for  its  meta- 
morphosis began  his  experiments.  Skill- 
ful and  studied  grafting,  of  course,  ac- 
complished the  seeming  miracle.  The  re- 
newed tree  is  now  vigorous  enough  to 
produce  some  40  to  50  bu.  of  fruit  every 
year,  all  of  the  choicest  kind.  Its  owner 
declares  that  yielding  several  varieties  of 
fruit  at  difTerent  seasons  makes  a  health- 
ier tree  than  the  usual  production  of  a 
heavy  crop  all  in  one  season. 


CHICAGO  PARK  ANNEX  BUILT 
OUT  IN  LAKE  MICHIGAN 

Lincoln  Park,  one  of  Chicago's  largest 
playgrounds,  has  been  made  still  larger 
without  decreasing  the  land  holdings  of 
any  neighboring  property  owner.  The 
addition,  just  opened  to  the  public,  con- 
sists of  an  island,  wholly  of  made  land, 
about  600  ft.  out  from  the  Lake  Michigan 
shore,  with  which  a  single  l>ridge  con- 
nects it.  The  artificial  island  is  about 
half  a  mile  long,  and  contain^  25  acres. 
Work  on  it  was  started  in  1910.  but  the 
cover  of  trees  and  grass  already  estab- 
lished gives  it  a  much  older  appearance. 
The  outer  shore  line  is  distinguished  by 
a  concrete-paved  bathing  beach. 


ILLUMINATED  FOUNTAIN  PEN 

CARRIES  OWN  BATTERY 

In  the  tube  of  a  fountain  pen  not  ex- 
traordinarily large,  a  Xew  York  inventor 
finds  room  for  the  necessary  ink  well,  a 
tiny  incandescent  lamp,  and  a  miniature 
electric  dry  battery.  The  light  shines  out 
under  the  point  of  the  pen.  its  source  rc- 


Electric-Lighted  Fountain  Pen.  Disassembled:  The 
Pen  Section,  Lamp,  Ink  Well,  and  Battery 
Section  are  Seen  in  Order 

maining  invisible  to  the  user's  eyes,  while 
it  illuminates  the  spot  of  paper  over 
which  the  pen  is  traveling. 
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The  Ponderous  Machine  Which  Cuti  Slices  from  the  End  of  a  Huge  Steel  Bar,  and  Makea  Them  into  Wheels: 
The  Bar  to  be  Worked  Stretches  across  the  Picture  to  the  Great  Cuiting  Wheels  al  the  Right 


HUGE  MACHINES  FORM  WHEELS  DIRECT  FROM  BARS 

Wheels  and  disks  are  now  being  made     measures  40  ft.  by  18  ft.,  by  14  ft.  high. 

by  the  rolling  process  from  slices^  The  main  ram  is  38  in.  in  diameter, 

cut  off  the  ends  of  huge  steel  ^^^^^^^^^^  hydraulic     i)ressure  al 

K)   lb.   gives   it   a  total 
rust  of  about  3.000.00i) 
b.,    the     roller  thrust 
bearing  being  44  ft. 
8V2   in.   in  diameter. 
The  operation  of 
rolling  the  disks,  tak- 
ing from  20  to  60 
seconds,  requires 
1.000  to  2.a)0  hp.  from 
the  driving  motor. 


bars,  in 
steel  mill, 
used  is 
massive. 


a    large  east 
The  machine 
exceptional!} 
The  cutting 


machine  weighs 
850,000    lb.,    and  is 
36   ft.    long,    18  ft. 
wide,  and  13  ft.  6  in. 
high,    with    a  feed 
table  60  ft.  long. 
Heavy,  eccentric 
cutter  disks  on  24-in. 
shafts  slice  off  the  en< 
of    the    bar,    the  j» 
approaching   and  recerling 
as  they  revolve.  Round  bars 
from  11  to  20  in.  in  diam- 
eter are  cut  in  eight  sec- 
onds.   The  rolling  dies  arc 
mounted  on  the  facing  ends 
of  shafts  placed  at  a  slight 
angle,    and    the    blank  is 
inserted  and  pressed  between  them, 
rolling  machine  weighs  800,0(K)  lb 


Huee  R 

Disks,  Mounted  between  the  Ends 
of  Shafts  That  Come  Together  at 
a  Slight  Angle:  This  View  Gives 
a  Good  Idea  of  the  Machine's 
Massive  Construction 


CAn  Ohioan  believes 
i  'self  the  first  con- 
tracts, to  have  inspecte<l 
his  work  from  the  air.  He 
recently  f'  w  above  a  long 
stretch  c  jrick  roadway 
which  was  nearing  com- 
pletion. 

>^OTOP  TO  REVOLV  . 


nnl     inni ,  hvopaulic 

'  Pressure  end 


The  Ram  and  the  Wheel-Forming  Die  are  Operated  by  Separate  Electric  Motors,  as  the  Diagram  Indicates. 
The  Wheel  Blank  is  Placed  Where  Uic  Two  Great  Surfaces  Meet,  and  is  Quickly  Rolled  to  the  Desired  Shape 

m 
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BtG  WOOD  INCLINE  FOR  AUTOS 
TEMPORARY  BOULEVARD  LINK 


ITALIAN  WARSHIP  RETRIEVED 
FROM  SEA  BOTTOM 


When  the  work  of  completing  the  con-  Keel  uppermost,  her  thirteen  12-in. 
nection  of  north  and  south-side  boule-  puns  imbcddd  in  the  sea  bottom,  the 
vards  in  Chicago  was  held  up  by  condi-     Italian  superdreaduaught  "Leonardo  da 

\  inci"  for  months  re- 
sisted all  attempts  at 
salvage.  It  will  be  re- 
called that  the  great  ship 
was  sunk  at  its  anchor- 
age by  order  of  its  own 
commander  when  the 
explosion  of  a  clockwork 
i)  o  m  b  threatened  the 
powder  magazine,  and 
with  it  the  safety  of  a 
dozen  near-by  warships. 
As  it  filled  with  water, 
the  great  steel  hull 
turned  over  and  set- 
tled on  the  bottom.  Be- 
cause of  its  position, 
salvage  at  first  seemed 
impossible.  Vet  in  the 
face  of  enormous  dif- 
ficulties divers  at  last 
reached  and  rescued  the 
heavy  cannon.  Thus 
liglitened,  the  hull  was 
tightly  sealed  while  pow- 
erful pumps  injected 
compressed  air.  This  treatment  brought 
the  hull  to  the  surface,  the  keel  still  up- 
permost. Recently,  herculean  efforts 
have  restored  the  i)ride  of  the  Italian  navy 
to  normal  position,  however. 


Looking  North  along  Chicago'!  New  Boulevard  Link,  Now  in  Protest 
of  Construction:  The  Huge  Wooden  Incline,  Installed  for  the  Tem- 
porary Convenience  of  Autoists.  is  Seen  in  the  Middle  Distance 


tions  of  labor  and  material,  the  impatient 
engineers  decided  to  expedite  matters 
and  relieve  traffic  congestion  in  a  novel 
way.  Xorth-bound  autoists  early  this 
fall  found  a  surprise  awaiting  them  in 
the  shape  of  a  huge  incline  of  wood, 
bridging  the  unfinished  section  and  of- 
fering a  new  way  out  of  the  business;  dis- 
trict. The  incline  is  200  ft.  long.  20  ft. 
wide  between  rails,  and  rises  13  ft.,  mak- 
ing an  easy  6y2-per-cent  grade.  The  big 
.structure  was  completed  in  an  actual 
working  period  of  48  hours,  and  gave  im- 
mediate relief  to  the  traffic  situation. 


OLD  SILO  IN  RAILROAD  YARD 

HOUSES  LITTLE  STORE 

Like  a  stranger  in  a  strange  land, 
weather-beaten   silo   stands   alone  in 
western     railroad  .  


GLUING  VENEER  MOIST  GIVES 
BETTER  RESULTS  THAN  DRY 

That  veneer  for  paneling  and  plywood 
may  be  glued  without  the  U'^ual  process 
of  removing  its  maisturc,  and  even  better 
results  obtained  than  with  preliminary 
dr>ing.  is  the  discovery  of  the  V.  S. 
Forest  Products  Laboratory.  Casein  or 
other  water-resisting  glue  is  used.  It  is 
also  foutiil  that  the  season  for  cutting 
timber,  contrary  to  established  notions, 
ha^  practically  no  effect  on  its  value  or 
'Tlnrability.  The  only  important  factor  is 
the  care  of  the  wood  after  cutting. 


m 


□OQ. 


yard.  Hut  even 
odder  than  its 
being  there  at  all 
is  its  present  use 
as  a  store.  Situ- 
ated among  the 
many  tracks,  but 
on  a  street  use<l 
daily  by  16.000 
packing  -house 
employes,  it  has 
become    an  "all 

around"  store   

where  every  sort 

of  trinket,  candy,  or  magazine  can  be  pur 
chased.     Its   legless  proprietor  believea 
that  no  other  store  in  the  world  is  housed 
in  a  similar  structure. 
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PIGEON  HUNTERS  OF  PYRENEES  USE  ODD  METHODS 


The  Live  Tame  Birds  Used  as 
Decoys  are  Taken  into  theForest 
by  the  Hunters.  Where  Their 
Presence  and  Seeraine  Uncon- 
cern Invites  Their  Wild  Cousins 
in  Great  Numbers  to  the  Nets  or 
the  Guni,  at  the  Method  ol  the 
Day  may  Be 


are  Spread,  He  Sails  the  Round 
Missiles  into  the   Flocks  Until 
the    Frightened    Pigeons  Fly 
Straight  into  Captivity 
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USE  HOUSE-MOVING  METHODS 
TO  TRANSPLANT  BIG  TREE 

Transplanting  a  full-grown  tree  was  ac- 
complished near  Detroit  recently  by  ap- 
plying house-moving  methods  to  the  task. 


by  vertical  staves,  bound  with  cables. 
Under  the  earth  thus  held  together  a 
platform  of  heavy  timbers  was  placed. 
The  tree  and  its  root  soil  were  then  ele- 
vated with  jacks,  allowing  rollers  to  be  in- 
serted between  the  platform  and  wooden 
tracks  which  were  laid  on  the  ground.  An 
ordinary  horse-actuated  capstan  was  em- 
ployed to  pull  the  tree,  a  large  ditch  being 
excavated  for  the  passage  of  the  load, 
which  weighed  approximately  125  tons. 
Over  two  weeks  were  required  to  move 
the  tree  141  ft.  from  its  original  location. 


LOGS  SHOOTING  LONG  CHUTE 
SET  AFIRE  BY  FRICTION 

The  curious  spectacle  of  great  logs  set 
afire  by  the  friction  of  their  rapid  descent 
in  a  long  chute  was  witnessed  recently 
in  the  mountains  of  Washington  State. 
Logs  of  exceptional  length  were  needed 
for  special  water-front  piling,  and  could 
be  found  only  at  a  great  height.  The 
chute  down  which  the  cut  timbers  were 
slid  was  over  a  mile  long,  and  the  big 
sticks  attained  a  tremendous  velocity. 
One  that  "jumped  the  track"  on  the  way, 
shattered  a  24-in.  oak  tree  in  its  course, 
without  material  damage  to  itself. 


Big  Tree  Moved  by  Incaaing  Its  Roots.  Jacking  Up 
the  Platform  Underneath,  and  Working  It  to  Ita 
Destination  on  House  Movers'  Rollers 

A  circular  trench,  about  25  ft.  in  diameter 
and  several  feet  deep,  was  dug  around  the 
tree  with  the  trunk  as  its  center,  and  the 
soil  surrounding  the  roots  was  inclosed 


SELF-THREADING  HAY  PRESS 

HAS  MANY  IMPROVEMENTS 

A  hay-baling  machine  recently  brought 
out  by  a  Kansas  concern  has  a  number  of 
new  features  that  reduce  the  amount  of 
labor  usually  required  for  the  operation. 
The  machine  is  so  low  that  it  may  be  fed 
from  the  grouiui,  permittitig  its  use  in  the 
field  or  on  the  barn  floor.  The  open  side 
of  the  fccfl  hopper  is  reversible,  tak- 
ing from  either  right  or  left,  and 
the  long-stroke  feeding  bar 
pushes  each  charge  of 
hay    into   the  baling 


General  View  of  Self-Threading  Hay  Pre»8.  in  Which  the  Lon^-Stroke  Feed  Bar  and  Open-Side  Hopper  maf 
be  Noted :  The  Insert  in  the  Corner  Gives  a  Detail  View  of  the  Wire-Threading  Mccbamtm  for  Binding  the  Balea 
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chamber  without  manual  assistance.  A 
novel  attachment  is  the  self-threading 
needle  bar.  which,  when  the  operator 
thrusts  it  through  the  machine,  catches 
and  returns  the  baling  wire  ready  for 
tying,  and  this  operation  is  quickly  com- 
pleted. Two  different  sizes  are  run  by  six 
and  eight-horsepower  gasoline  engines. 


are  compelled  to  stand  wHile  the  trucks 
they  draw  are  loaded  or  unloaded.  Pails 


LOFTY  STEEL  SIGNAL  TOWER 

WILL  WARN  OF  STORMS 

Ships  far  out  at  sea  will  be  warned  of 
appronchinjj  storms  night  and  day  by  sig- 
nals di>played  on  a  lofty  steel  tower  re- 
cently erected  by 
the  Weather 
Bureau  at  San 
Pedro,  on  the 
California  coast. 
The  structure  is 
75  ft.  high  and  is 
located  on  the 
roof  of  a  seven- 
story  building, 
making  the  eleva- 
tion of  the  top  of 
the  tower  over  150 
ft.  above  the  level 
of  the  water. 
Regulation  flag 
signals  will  be 
employed  in  the 
daytime  to  indi- 
cate weather 
probabilities,  and 
at  night  red  and 
white  electric  lanterns  will  be  hoisted. 
The  direction  of  the  wind  will  be  told  by 
the  arrangement  of  the  lanterns  or  flags. 
An  electric  searchlight  is  mounted  at 
the  base  of  the  tower.  It  will  also  serve 
as  a  beacon  to  guide  vessels  into  the  har- 
bor near  which  the  structure  is  situated. 


STREET-SPRINKLER  WAGONS 

HAUL  WATER  TO  HORSES 

When  state  authorities  decided  recently 
that  water  troughs  were  inimical  to  the 
health  of  horses,  and  decreed  their  aboli- 
tion in  N'ew  ^'ork  City,  an  organization 
intercepted  in  the  welfare  of  animals 
adopted  a  novel  means  of  supplying  the 
beasts  with  drink.  Discarded  street- 
sprinkler  wagons  were  put  into  service 
by  removing  the  spraying  device  at  the 
rear  an<l  installing  in  its  stead  a  pipe 
equipped  with  a  number  of  faucets.  The 
tanks,  which  hold  600  gal.,  are  filled  at 
street  hydrants,  and  driven  to  steamship 
docks  and  railroad  depots,  where  horses 


A  Traveling  Water  Trough:  Thia  Is  One  of  Several 
Converted  Street-Sprinkler  Wagona  Uaed  in  an 
Eastern  City  for  Quenching  the  Thirst  of  Horaea 

carried  on  the  wagons  are  filled  from  the 
faucets  by  drivers,  and  taken  to  the 
thirstv  animals. 


SAN  FRANCISCO  CHEF  MOLDS 
EXTRAORDINARY  CAKES 

Sculptors  may  find  cause  for  envying 
the  San  Francisco  chef  who  moUled  two 
elaborate  cakes  which  were  served  at  a 
dinner  given  by  that  city  in  honor  of 
Secretary  of  the  Xavy  Daniels  during  a 
recent  visit  of  the  cabinet  member.  One 
of  these  was  in  the  form  of  a  battleship. 
From  the  funnels  of  the  miniature  war 
vessel  smoke  appeared  to  be  issuing, 
while  it  rested  on  a  billowy  sea  of  icing. 
A  national  shiebl,  made  of  dough  and 
surmounted  by  a  vase 
of  flowers,  was  pre- 
sented to  the  wife  of 
the  secretary  by  the  in- 
genious pastry  architect. 


Cakes  Served  at  a  Banquet  in  Honor  of  Secretary  of 
the  Navy  Daniels:   A  Barrel  of  Sugar  was 
Required  for  the  Miniature  Battleship 
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HUGE  RELIEF  MAP  OF  TEXAS 
SHOWS  ALL  RESOURCES 

A  framed  relief  map  of  the  state  of 
Texas,  measuring  15  by  18  ft.,  and  weigh- 
ing about  2,000  lb.,  has  been  prepared  to 
show  in  detail  all  the  natural  resources 
of  the  commonwealth.  Reinforced  papier- 
mache  is  the  material  used,  the  contours 
being  worked  out  with  great  care.  It  is 
mounted  on  a  white- 
pine  back,  with  sup- 
ports of  steel,  and 
cost  some  $3,000,  tak- 
ing two  months  to 
build.  The  265,000- 
square-mile  area  of 
the  state  is  reproduced 
to  a  scale  of  approx- 
imately Vi  in.  to  the 
mile.  Lettered  in  are 
the  names  of  towns 
and  districts,  and  the 
commodities  produced 
by  each  locality,  both 


COMPANY  WRITES  MANY  FORMS 
OF  AERIAL  INSURANCE 

The  surest  proof  that  the  airplane,  as 
a  commercial  vehicle,  has  come  to  st^y 
is  found  in  the  growing  disposition  of 
the  great  insurance  companies  to  cover 
almost  every  imaginable  risk.  Already 
in  this  country,  although  America  is  be- 
hind England  in  the  matter,  several  fire- 
insurance  companies  arc  writing  policies 
which  cover  planes  from  fire  risk  both 
in  the  hangar  and  in  the  air.  And  one 
progressive  American  company  which 
specializes  in  life,  liability,  and  accident 
insurance  is  now  courageously  broad- 
ening all  of  these  departments  to  in- 
clude aerial  risks.  Its  greatest  busi- 
ness is  being  done  at  pres- 


or  COIMtltei 

Relief  Map 
of  the  State  of 

S:xaa.  About 
by  18  Feet. 
Giving  It  a  Scale 
of  a  Quarter  Inch  to 
the  Mile:  The  Contours 
are  Worked  Out  in  Reinforced  PapLcT'. 
Mfiche,  M  ounted  on  White  Pine,  and 
All  the  Natural  Rcaourccs  are  Indicated 

agricultural  and  mineral.    Tlic  big  map 
will   be   exhibited    in   all    parts   of  the 
countr>'. 


CITY  MECHANICS  MAKE  AUTOS 
FOR  SIXTY-FOUR  DOLLARS 

Using  parts  taken  from  worn-out  and 
discarded  autos,  the  superintendent  and 
five  mechanics  of  the  Cincinnati  city 
garage  have  completed  two  new  machines 
at  a  total  cost  for  purchased  material  of 
$G4  each.  Even  the  labor  was  a  spare- 
time  item,  the  workmen  enjoying  the  ex- 
ercise of  ^cir  ingenuity  as  a  relief  from 
the  routine  of  caring  for  73  municipal 
cars.  By  fitting  brokon  wheels  with  new 
spokes.  hammering  l)ent  windshield 
frames  straight,  and'  similar  salvaging 
oi>«rations,  the  call  for  new  material  was 
reduced.  The  cars  show  so  far  a  running 
cost  of  only  2.2  cents  a  mile. 


ent  in  pro- 
t  e  c  t  i  n  g  the 
airplane  owner 
against  public  li- 
ability, and  dam- 
age inflicted  by  his 
plane  on  property  or 
persons.  In  addition, 
the  company  writes 
compensation  insur- 
ance for  employers 
of  pilots,  and  is  even 
willing  to  insure  an  airman's  life  for  a 
special  premium  and  a  term  of  one  year. 
But  of  most  interest  to  the  general  pub- 
lic is  the  trip  insurance  which  closely  re- 
sembles the  railroad  insurance  familiar 
to  every  traveler.  Like  this  latter,  the 
aerial-trip  ticket  carries  accident  insur- 
ance for  a  definite  amount  for  evcrj'  pos- 
sible injurj'.  On  the  whole  this  new 
business  of  aerial  insurance  is  now  on 
somewhat  of  a  sporting  basis,  owing  to 
the  lack  of  data,  but  even  so  it  is 
proving  an  invaluable  stimulant  to  com- 
mercial aviation. 
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RAIN  GAUGE  WRITES  OWN  WEEKLY  RECORD 


The  constant  personal  attention  neces- 
sary with  the  rain  gauge  formerly  used 
by  the  U.  S.  Weather  Bureau  has  re- 
sulted in  the  development  of  a  mechan- 
ical instrument  which  automatically 
records  the  time  and  amount  of  all  pre- 
cipitation during  a  period  of  eight  days. 

As  with  the  previous  type,  falling  rain 
is  caught  in  a  brass  funnel,  or  "col 
lector,"  8  in.  in  maximum  dianu  tcr, 
from  which  it  runs  into  an  upright  ^ 
cylindrical  tank.    But  instead  of 
measuring  the  water  in  this 
tank  with  a  graduated  stick,  as 
with  the  old  gauge,  the  weather 
man  now  allows  the  instru- 
ment to  keep  its  own  record  by 
means  of  a  float  which  actuates 
a  pen  point  against  a  revolv- 
ing cylinder. 

In  more  detail,  an  un- 
stretchable  brass  chain  is  led 
upward  from  the  float  and 
around  a  small  horizontal 
drum.  A  counterweight 
hangs  from  the  other  side  of 
the  drum,  so  that  the  drum 
shaft  turns  with  every  verti- 
cal movement  of  the  float.  A 
sliding  cam  on  the  shaft 
transforms  this  rotation  into 
a  back-and-forth  motion  of 
the  pen  point.  The  latter 
leaves  its  trace  upon  the 
record  cylinder  which  is 
turned  by  internal  clockwork 
through  one  revolution  each  day.  As  the 
cylinder  revolves,  the  worm  shaft  which 
bears  the  pen  point  carries  it  from  left 
to  right  in  eight  days.  So  at  the  end  of 
this  period  the  weather  man  learns  from 
the  meanderings  of  a  single  line  every 

Noon.  1  2 


variation  of  the  water  level  in  the  cylin- 
drical tank. 

It  will  be  seen  from  the  illustration 
that  the  four  sides  of  the  copper  cover 
arc  extended  to  form  a  flaring  shield  for 
the  funnel  mouth.  This  is  done  to  break 
up  the  eddying  air  currents  which  would 
otherwise  cause  a  considerable  nega- 
tive error  by  blowing  raindrops  from 
the  funnel  mouth.  For  obvious  rea- 
sons the  gauge  cannot  be  used  when 
the  temperature  is  below  freezing. 


CROSSING  RIGHTS 
TO  AUTOS  APPROACHING 
FROM  RIGHT 

At  city  street  crossings  where 
the  traflic  is  not  sufficient  fCr  the 
posting  of  an  ofticcr,  automobiles 
approachiug  each  other  at  right 
angles  frequently  encounter  a 
right-of-way  problem  that 
may  end  in  an  accident.  An 
east-coast  city  has  simplified 
the   question   by   giving  the 
privilege  of  first  passage  to 
the  car  coming  from  the  right. 
In  case  of  collision,  the  po- 
lice take  the  positions  of  the 
two  cars  as  evidence,  the  one 
coming  from  the  left  being 
_^     ,,,    .      yjt,^  I,,.     regarded   as    in   the  wrong. 

The    Weather    Man    has  „  .        ,  " 

Tilted  Back  the  Copper  Police  oflicers  m  the  same 
Cover  to  Show  the  Cylinder     (.jiy  regularly  visit  the  school- 

on  Which  is  Written   the  ^  i    •     .       .  u  i 

Weekly  Record  rooms  and  instruct  the  chil- 

dren in  the  precautions  which  rob  a  street 
crossing  of  its  dangers. 


COf  the  Mexican  oil  lands,  computed  to 
exceed  in  total  area  the  whole  of  France, 
only  V/a  per  cent  is  under  development. 


Only  Eight  of  the  Twenty>Pour  Hours  are  Shown  on  This  Fragment  of  a  Weekly-Record  Card.  Inspection 
of  the  Lower  Line,  However,  will  Give  an  Understanding  ot  the  Method  Used.    Each  Vertical  Division 
Kepresents  .06  Inch:  and  Each  Horixontal  Division  10  Minutes  of  Time.    So  It  is  Seen  That  an  Inch  and 
•  Half  of  Rain  Fell  between  S:00  and  4:00  on  the  Afternoon  of  June  14.  1818 
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MOTORCYCLE  TAKES  TO  WATER 
UPSIDE  DOWN  IN  SPILL 


The  dangers  of  high-speed  motor- 
cycjiiig  on  a  wet  beach  were  illustrated  in 


co<»KiOMT,  tmBimraoo  •  vkmsoooo 
Uotorcyclc  Accident   Cauted  by  Riding   at  High 
Speed  on  a  Wet  Beach:  Machine,  Sidecar  and 
All,  Took  to  the  Water  Upside  Down 


spectacular  fashion  during  the  recent  an 
nual  races  of  a  New  Jersey  club.  In  the 
sidecar  event,  one  of  the  machines  struck 
a  hole  in  the  sand,  concealed  by  a  pool  of 
water,  and  the  whole  vehicle  went  into 
the  ocean  upside  down.  The  rider,  by  a 
happy  chance,  emerged  from  the  adven- 
ture practically  uninjured. 

CONCRETE  TEST  CYLINDERS 
MADE  IN  PAPER  MOLDS 

Paper  is  employed  by  the  Bureau  of 
Standards  for  making  molds  in  which  are 
cast  the  concrete  cylinders  used  in  tests. 
Sheets  of  the  material  are  converted  into 
tubular  containers  by  fastening  their 
edges  together  with  staples,  a  hand-oper- 
ated machine  performing  this  task.  The 
molds  are  dipped  in  hot  paraffin,  which 
renders  them  u-iterproof,  before  they  are 


filled  with  concrete.  Each  mold',  weifcka 
only  7  oz.,  considerably  less  than  those 
made  of  steel,  which  they  have  sup- 
planted. The  sheets  can  be  nested  to- 
gether for  shipment. 


NAVY  PLANS  SEAPLANE  TOURS 
TO  BRAZIL  AND  PHILIPPINES 

W  orking  with  the  information  gained 
from  the  first  transatlantic  flight,  exjj^rts 
of  the  Navy  Department  are  now  design- 
ing a  new  type  of  seaplane  for  fresh  ad- 
ventures next  spring.  One  flight  is  to 
be  made  to  Brazil,  by  way  of  Hampton 
Roads,  V'a.,  Cuba,  Haiti,  Santo  Domingo, 
Trinidad,  to  Rio  de  Janeiro.  More 
spectacular,  however,  will  be  an  air  jour- 
ney of  7,000  miles  from  San  Diego,  Calif^ 
by  way  of  Hawaii  and  Guam,  to  the  Phil- 
ippine Islands,  and  possibly  to  Hong- 
kong. The  first  leg  of  this  last  tremen- 
dous flight  is  2,000  miles  long.  : 

LOG  CABIN  USED  AS  OFFICE 
BY  REAL-ESTATE  AGENT 


Prospective  real-estate  purchasers  have 
little  difficulty  in  finding  the  office  of  a 
certain  California  dealer  in  residence  lots. 


Something  Out  of  the  Ordinary  in  the  Way  of  BmL 
Estate  ORicea  !•  This  Log  C^bin,  Which  is 
Used  by  a  Wett-Coatt  Lot  Saleaman 


though  his  place  of  business  is  Itjc^ted  on 
a  tract  dotted  with  buildings  occupied  by 
salesmen  handling  the  same  line.  The 
explanation  lies  in  the  office  itself,  which 
is  nothing  more  nor  less  than  a  log  cabin. 
Because  of  its  unusual  appearance  on 
such  a  site,  the  structure  si-rves  as  an  ad- 
vertisement for  its  owner,  and  a  landmark 
for  persons  in  search  of  him. 

CA  production  of  beet  sugar  this  vear 
estimated  at  1.750.0(K).0OO  lb.,  coupled 
with  a  curtailment  of  the  European  crop, 
places  the  United  States  second  among 
the  world's  producers  of  that  commodity. 
The  cane-sugar  crop  will  not  exceed  20 
per  cent  of  the  total. 
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IMPROVED  SEWING  MACHINES 
CUT  FACTORY  TIME  LOSS 

It  is  calculated  that  the  time  lost  by 
operators  of  power  sewing  machines  in 
factories  while  changing  bobbins  will  be 
reduced  80  per  cent  by  a  new  type  of 
machine.  The  feature  of  the  device,  an 
Indiana  invention,  is  a  very  large  bobbin, 
designed  to  hold  enough  thread  for  an 
hour  and  40  minutes  of  work,  instead 
of  the  usual  20  minutes.  A  further  re- 
duction of  waste  time  is  accomplished 
by  an  automatic  system  of  lubrication, 
doing  away  with  the  customary  five-min- 
ute periods  allowed  twice  daily  for  oil- 
ing, a  total  saving  of  some  consequence. 


CBy  underquoting  the  Japanese  more 
than  $9  to  the  ton,  Australian  coal  ex- 
porters are  bidding  strongly  for  the 
Philippine  market. 


Sewing  Macfaine  with  Extra. Large  -Bobbio.  Saving 
Operator's  Time  in  Changing:    Bobbins  are 
Seen  at  Bottom  in  Detail 


HUGE  CONCRETE  DOME  CROWNS  DANISH  THEATER 


Limits  set  on  the  use  of  con- 
crete only  a  brief  time  ago  are 
being  put  in  the  discard  with 
surprising  rapidity,  so  swift 
has  been  the  progress  made  in 
adapting  the  material  to  pur- 
poses theoretically  impractical 
or  impossible  in  the  recent 
past.  A  few  years  back  the  em- 
ployment of  concrete  for  domes 


View  of  the  Concrete  Dome  in  a  Partly  Completed  State:  The  Relo 
forcing  Material  Is  Visible  in  the  Section  against 
Which  the  Ladders  are  Leaning 

was  opposed  by  engineers,  but  a  large 
theater  recently  completed  in  Copen- 
hagen, Denmark,  shows  such  construc- 
tion to  be  desirable.    The  playhouse  is 


Here  can  be  Seen  the  Curved  Steel 
Radial  Ribs.  Supported  by  the  Lofty 
Tower  of  Lumber,  on  Which  i» 
Mounted  the  Crane  for  Hoisting 
the  Materials 

crowned  u  ith  a  dome  13<»  ft. 
ill  diameter,  made  oi  con- 
crete molded   with  con>id- 
cralMy  less  scafToIdiii}^^  ilian 
would  have  been  necessary 
with  brick  or  stone.  Twen- 
ty radial  steel  ribs,  braced 
by    three    circular  beams, 
form  the  foundation  of  the  arched  roof, 
which  is  strongly  reinforced  and  coated 
with  asphalt.     Material  was  hoisted  by 
a  crane  mounted  on  top  of  a  lumber 
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tmver  built  m  the  exact  center  of  the 
dome.  Practically  no  other  scaffolding 
was  necessary. 


WELL  COVERINGS  IN  KANSAS 
LOOK  LIKE  TENTS 

In  western  Kansas  the  winds  are  strong, 
and  above  the  farmers'  fields  the  air  is 

often   filled   with   <lust    and   itjsccts  and 


Cone-Shaped  Coverinjrt  Used  to  Keep  Dirt  and  Intectt 
Out  of  Open  Wells  in  the  Farm  Fields 
of  Western  Kansas 

flying  debris.  To  protect  the  open  wells, 
queer  cone-shaped  coverings  are  used, 
each  with  a  door  in  the  side  through 
which  the  water  can  be  reached  without 
admitting  any  extraneous  matter. 


AUTOMOBILE  PARTS  CLEANED 
WITH  JET  OF  STEAM 

Gasoline  is  an  expensive  material,  but 
in  spite  of  this  it  is  used  in  most  garages 
for  removing  oil  and  dirt  from  automobile 
parts.  A  more  economical  method  of  per- 


forming  this  operation  is  "employed  by  i 
repair  man  in  a  western  city.  Parts  arc 
placed  on  a  concrete  bench,  and  a  jet  of 
steam  is  applied  to  them  by  means  of  a 
flexible  steel  hose.  Only  a  few  minutes 
are  required  to  clean  each  piece,  and  Hiile 
labor  is  necessary,  as  one  man  can  guide 
the  hose  and  manipulate  the  conveniently 
located  valve  which  controls  the  flow  of 
steam.  Condensed  vapor,  oil,  and  dirt  are 
carried  away  by  a  drain  in  the  bench. 


AIRPLANE  WITH  SUPERCHARGER 

SETS  TWO-MAN  ALTITUDE  MARK 

The  airplane-engiue  supercharger  has 
scored  again.  In  the  October  nunTi>er  of 
Popular  Mechanics  Magazine  was  illus- 
trated and  described  this  remarkable,  con- 
stant-power mechanism  which  enabled 
Major  Schroeder  to  fly  as  fast  at  18,-WO 
ft.  as  at  ground  level.  Using  again  a 
Le  Pere-Lil)erty  biplane  equipped  with  a 
Moss  supt" rcharger.  the  major  has  now 
established  a  world's  altitude  record  tor 
machines  carrying  a  pilot  and  passenger. 
The  height  attained  was  2<^.()0()  ft.,  which 
is  greater  by  750  ft.  than  his  own  record 
set  on  September  6. 


Cleaning  Motor-Car  Parts  with  Steam:  To  the  Right 
of  the  Workman  can  be  Seen  the  Valve 
Which  Controla  the  FJow  of  Vapor 


FORECASTING  AIR  CONDITIONS 
NEW  SERVICE  FOR  FLIERS 

Weather  conditions  of  the  upper  air 
and  their  relation  to  the  safety  of  flight 
are  now  made  the  subject  of  special  fore- 
casts by  the  U.  S.  Weather  Bureau,  and 
reports  are  issued  Hvice  a  day.  Wind  ve- 
locities naturally  are  the  most  important 
factor,  and  for  their  observation  small 
spherical  balloons  are  used.  These  thin 
gas  bags  are  inflated  to  about  26-in.  di- 
ameter, carefully  measured  with  big 
wooden  calipers,  and  their  '  free  lifting" 
power  weighed  in  a  sensitive  scale.  They 
are  then  released  from  some  high  point 
and  the  time  recorded.  Once  a  minute 
the  course  of  each  floating  sphere  is  ob- 
served through  an  American-ma<le  the- 
odolite, of  a  form  developed  es]>ecially 
for  this  work.  From  this  record  a  chart 
is  readily  prepared  which  maps  exactly 
the  wind  direction  and  velocity  at  dif- 
ferent heights.  The  reports  translate 
these  fintlings  into  simple  language  of 
few  words,  sample  forecasts  reading 
merely,  "(iood  flying  weather."  or  per- 
haps instead,  "Bad  flying  weather:  show- 
ers and  thunderstorms,  and  fre^h  and 
strong  northwest  winds  aloft."  The  re- 
ports are  telephoned  morning  and  night 
to  the  various  flight  directors. 


Google 


Part  of  a  Typical  Report 
Sheet.  Made  Up  from  the 
Chartings  of  Balloon 
Flight  and  Translated 
into  Simple  Language: 
It  is  Telephoned  to  Flight 
Directors  Morning  and 
L  Night 
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SICK-ROOM  WALKING  CHAIR 
STRENGTHENS  SHAKY  LEGS 

Hospital  attendants  frequently  find  that 
a  patient  requires  quite  as  much  attention 


must  be  helped  into  and  out  of  his  wheel 
chair;  finally  he  demands  the  help  of  an 
orderly  in  learning  to  balance  himself 
on  his  legs  once  more.  But  many  hos- 
pitals now  escape  these  difficulties  by  pro- 
viding the  convalescent 
with  a  new  "walking 
chair,"  which  not  only 
enables  a  patient  to  do 
for  himself,  but  requires 
him  to  use  and  thus  re- 
build his  muscles.  Made 
of  light  steel  tubing  and 
rolling  on  ball-bearing 
casters,  the  chair  is  easily 
pushed  along  the  floor. 
\Vhen  the  patient  wishes 
to  sit  down  he  finds  it 
easy  to  pull  a  sliding 
cane  seat  into  place. 
Adjustable  crutches  may 
be  fitted  to  the  chair 
during  the  earlier  stages 
ice.  The  patient  is  thus 
feet  days  before  he  could 
rutchcs. 


This  Walking  Chair  Ouickent  Convalescence  by  Encouraging  the  Patient  to 
Wait  upon  Himself.  In  the  Earlier  Stages  Crutches  are  Fitted  to  the  Frame- 


work, as  at  the  Left. 


The  Sliding  Chair  is  Pulled  Forward,  as  at  the  Right, 
When  the  Patient  Grows  Tired 


wherf  convalescing  as  when  desperately     of  convalescer 
ill.     He   must  have  that   magizine.  or     placed  on  his 
wants  that  light  turned  on.     Later  he     use  ordinary  c 


GRAIN  -  ELEVATOR  TOWER  IS  SCENIC  OBSERVATORY 


Like  his  father  before  him.  an  Iowa 
grain  dealer  has  worked  his  way  to  success 
and  happiness  in  a  village  on  the  banks 
of  the  Mississippi.  Love  of  the  wooded 
hills  and  broad  river  being  thus  his  herit- 
age, he  was  oddly  inspired  tluring  the 

construction  of  h\<  .  

newest  grain  eleva- 
t(»r.  Into  the  cu- 
])c)la.  a  hundred  feet 
or  more  above  the 
water's  edge,  he  or- 
dered the  construc- 
tion of  a  spacious 
room  and  b  r  o  a  <1 
bow  window,  with 


the  result  that  visitors  to  the  elevator 
are  now  lifted  in  the  "hoist"  from  the 
dust-whitened  rooms  below  to  a  sunlit 
observation  parlor  at  the  top.  Here  they 
find  rugs,  a  table,  and  comfortable  chairs. 
Stepping  to  the  windows  they  look  down 

upon  the  Father  of 
Waters  as  he  twists 
among  the  hills, 
past  tree-clad  islets. 
To  the  south  they 
see  the  proposed 
Mississippi  Valley 
National  Park,  full 
of  historical  and 
scientific  interest. 


On  the  Wooded  Shores  of  the  Mississippi 
Stands  the  GrainElevator.with  theWindowsof 
thcObseivation  Tower  SeenClcarly  at  the  Top 


Looking  North  and  South  from  the  Broad  Bow  Windows  of  His  Observation  Room,  the  Grain  Dealer  is  Rewarded 
by  These  Views  of  the  Mississippi.   The  River  at  This  Point  Is  About  Three^Quarters  of  a  Mile  Wide ;  Its 
Course  is  Broken  by  Tiny  Tree-Clad  Islets  and  Confined  by  Wooded  Banks  That  Rise  as  Graceful  Hills 
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PREHISTORIC  ESKIMO  VILLAGE 
UNEARTHED  BY  SCIENTISTS 

A  whole  village  of  Eskimos  of  a  pre- 
historic tribe,  buried  in  the  everlasting 
ice  of  latitude  75',  has  been  discovered 
by  a  scientist  who,  for  almost  two  years, 
has  been  excavating  in  the  vicinity  of 
Barrow  Toint.  on  the  north  shore  of 
Alaska.  The  bodies  of  80  inhabitants  of 
the  ancient  settlement  were  unearthed, 
and  several  have  been  sent  to  the  mu- 
seum of  an  eastern  university.  That  the 
period  of  their  life  corresponded  with 
the  "stone  age"  is  demonstrated  by  the 
shape  of  their  heads. 


PLANES  FLY  IN  FORMATION 

UNDER  NEW  YORK  BRIDGES 

"  Like  small  boys  at  a  game  of  "follow 
the  leader,"  three  airplanes  recently  flew 
together  under  the  five  bridges  which 
span  the  East  River  in  New  York  City. 
They  circled  high  above  the  first  bridge 
in  triangle  formation,  then  glided  smooth- 
ly beneath.  Emerging  on  the  other  side, 
they  "zoomed"  for  altitude,  then  glided 
beneath  the  next.  This  graceful  maneu- 
ver was  repeated  for  each  of  the  five 
bridges. 


CONCRETE  WATER  TANK  BUILT 
IN  ATTRACTIVE  TOWER 

.A  concrete  water  tank  recently  com- 
pleted at  the  Balboa,  C.  Z.,  railroad 
yards,  bears  no  resemblance  to  the 
structures  of  wood  or  steel  ordinarily 
used  for  this  purpose.  Externally  the 
container  is  a  square  to\\er.  nearly  44 
ft.  high,  surmounted  by  a  castellated 
parapet,  which  relieves  the  otherwise 
plain  appearance  of  the  structure  and 
artfully  conceals  its  nature 
The  tank  inside  is  22  ft.  in 
diameter  and  19' j  ft. 
high,  and  is  supported 
about  40  ft.  above  the 
level  of  the  tracks  by 
the  walls.  Its  capacity 
is  .^9..>00  gal.  X'alves  for 
controlling  the  flow  of 
water  into  and  from  the 
tank  arc  housed  in  the 
lower  portion  of  the 
t  o  w  e  r.  Twenty-four 


TINY  MOTOR  ON  DENTAL  TOOL 

WEIGHS  BUT  FOUR  OUNCES 

What  is  claimed  to  be  the  smallest  prac- 
tical power  motor  in  the  world,  and  looks 
the  part,  forms 
t  h  e  electrical 
portion  of  a  new 
dental-tool  hold- 
er. The  motor 
weighs  only  four 
ounces,  and  is 
but  1*4  in  di- 
ameter and  2^2 
in.  long.  With  its  gearless,  vibrationless 
shaft  extension  for  holding  the  drills  and 
buffer,  the  over-all  length  is  7  in.  The 
complete  tool  is  held  like  a  fountain  pen,  a 
foot-operated  controller  regulating  the 
speed  from  600  to  3.000  revolutions  a  min- 
ute. It  may  be  plugged  into  any  lamp 
socket. 


BUILDING-CAMPAIGN  DINNER 

ANNOUNCED  BY  BRICKS 

Pasted  on  bricks,  ordinary  bricks, 
were  the  several  hundred  invitations  re- 
cently issued  for  a  large  dinner  meeting 
of  workers  in  a  building-fund  campaign. 
Neatly  wrapped,  addressed,  and  stamped, 
the  strange  messages  made  a  heavy  load 
for  the  truck  which  bore  them  from 


Wrapped,  AddrcBsed.  and 
Stamped  Like  Ordinary 
Letters,  the  Hundred*  of 
Bricks  Shown  Above  were 


Recently  Mailed  as  Invitations  to  a  Meeting  of  Workers  in  a  Building. 
Fund  Campaign.    One  of  the  Odd  Missives  is  Shown  at  the  Left 


tubular  piles,  filled  with  concrete,  serve  campaign  headquarters  to  the  New  York 
as  a  foundation  for  the  building,  which  City  post  oflice.  Here  they  were  de- 
was  erected  on  reclaimed  swamp  land,  dared  to  be  the  queerest  invitations  ever 
Some  of  these  supports  are  50  ft.  long.  sent  through  the  mail.  • 
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CHURCH  AUDITORIUM  IS  IDEAL 
AIRPLANE-DISPLAY  ROOM 


TEST  PRESERVING  METHODS 
FOR  ROOF  TIMBERS 


The  ample  floor  space,  large  windows.  Roof  timbers  in  buildings  where  high 
and  many  hanging  lights  of  an  old  Chi-  humidity  is  the  rule  have  been  a  source 
cage  church  building  are  responsible  for  of  trouble  to  operators  of  paper  and  cot- 
ton mills,  and  other  in- 
dustries, because  of  their 
tendency  to  decay  rapid- 
ly. In  order  to  deter- 
mine the  best  means  for 
preserving  such  timlicrs, 
the  Forest  F'roducts 
Laboratory  at  Madison, 
Wis.,  has  conducte<l  a 
series  of  te>ts  of  the  va- 
rious treatments.  As  a 
result,  it  was  recently 
announced  that  the  pro- 
sure  methVul,  with  either 
creosote  »r  a  zijic- 
chloride  solution,  will 
give  belter  results  than 
steeping.  dipping.  or 
painting.  Twenty  years 
may  be  added  to  the  life 
of  the  wood  by  this 
trrnlnunl,  it  is  declared,  though  it  is  ad- 
mitted to  be  the  most  e.xpcnsive.  Each 
cubic  foot  of  timber  .should  receive  8  to 


An  Automobile  Dealer  Who  Sells  Airplanes  as  a  Side  Line  Considers  This 
Auditorium  of  an  Old  Church  BuildinK  an  Ideal  Display  Room.  Floor 
Space  Is  Ample.    Wide  Window*  and  Electric  Lights  Provide  Illumination 


it>  |)resent  u-e  a>  an  airi»laiH-(lis]>I.i  y 
room.  Before  securing  the  church  build- 
ing, the  dealer  found  it  difficult  to  main- 
tain adequate  stock  in  his  down-town 
location,  but  the  generous  accommoda- 
tions of  his  present  salcNroom  enable 
him  to  keep  on  hand  a  sufficient  reserve 
of  planes.  He  handles  biplanes  former- 
ly used  by  the  Canadian  government  for 
training  purposes,  and  so  far  has  found 
their  sale  an  easy  matter. 


12  lb.  of  creosote,  or  ^-t  lb. 
chloride,  if  the  latter  is  used. 


of  zinc 


WALNUT-HARVESTING  DEVICE 
SIMPLE  IN  OPERATION 

Gathering  walnuts  from  the  ground  is 
made  less  laborious  by  an  ingenious  de- 
vice recently 
patented  by  a 
Californian.     O  n 

  the  end  of  a  stick. 

L^^^'jM^H     about  .V  ■>  ft.  long. 

is  fastened  a  flar- 
ing container  of 
galvanized  sheet 
iron,  in  the  bottom  of  which  is  a  hole 
large  enough  to  admit  a  walnut.  Four 
wires,  running  down  the  outside  of  the 
vessel,  terminate  in  loops  at  this  hole  and 
form  an  elastic  ring,  which  enlarges 
when  pressed  down  on  a  nut,  and  closes 
after  the  latter  has  passed  into  the  con- 
tainer. When  the  funnel  is  filled,  it  is 
emptied  into  a  larger  receptacle. 


WOMAN  DONS  ARMY  GAS  MASK 

WHILE  PEELING  ONIONS 

Peeling  onions  is  an  eye-torturing  oper- 
ation, as  every  housewife  knows  from  pain- 
ful experience. 
This  disagreeable 
feature  of  the  task 
is  eliminated  by 
an  Ohio  woman, 
the  mother  of  an 
ovcr-sca  veteran, 
who  wears  the 
gas  mask  her  son 
brought  back 
from  France  when 
she  pares  the  over- 
fragrant  bulbs. 
She  has  learned 
to  adju>t  the  de- 
vice to  exclude  the  fumes  in  a  remark- 
ably short  s]>ace  of  time,  aiul  declares  it  to 
be  a  perfect  protection  for  the  eyes. 


fIVV'aste  land  at  the  sides  of  4.000  miles 
of  improved  roads  in  New  York  State 
will  be  planted  to  fruit  and  nut  trees,  and 
alfalfa,  if  a  plan  suggested  by  the  high* 
way  commissioner  is  carried  out. 
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Cooked  Poutoct  Passing  through  This  Machine  are  Peeled,  Their  Skins  and  Pulp  are  Separated,  and  tb« 
Latter  Emerges  in  Dried  Flakes,  Ready  to  be  Ground  into  Flour.   The  Picture 
Shows  the  Discharge  End  of  the  Device 

POTATO -FLOUR  PRODUCTION  BECOMING  IMPORTANT 

Potato-flour  mills,  started  during  the  and  the  resultant  flour  is  sold  at  a  lower 
war  to  supply  the  demand  for  a  wheat  PJ^'^c  than  would  be  possible  otherwise, 
substitute,  have  become  factors  in  the     The  manufacturing  process  used  in  the 

Idaho  mill  is  extremely 
simple.  After  being  thor- 
oughly washed,  the  pota- 
toes are  placed  in  a  steam 
cooker  having  a  capacity  of 
1,000  lb.,  where  they  re- 
main for  25  minutes.  Fol- 
lowing this,  they  are  sent 
to  the  drying  machine, 
which  first  chops  the 
cooked  vegetables  into  » 
pulp,  then  separates  the 
skins  from  the  bulk  of 
the  potato,  and  finally  dries 
the  pulp  so  that  it  is  ready 
for  the  last  operation,  that 
of  milling.  Grinders  of 
special  construction  are 
used  for  converting  the 
flaky  material  which  comes 
from  the  drier  into  fine- 
grained flour.  The  skins  of 
the  potatoes  have  been 
found  suitable  for  feeding 
to  cattle  or  hogs. 

Six   other  potato-flour 


food-supply  problem  of  the 
nation,  and  economic 
authorities  predict  a  future 
of  growing  possibilities  for 
the  industry.  Before  the 
United  States  entered  the 
world  conflict,  there  was 
not  one  plant  in  this  coun- 
try for  the  production  of 
potato  flour  on  a  large 
scale.  At  the  present  time 
there  are  several  of  impor- 
tance in  operation,  and 
their  output  is  represented 
by  figures  of  considerable 
magnitude. 

One  of  the  larger  mills 
is  located  in  an  Idaho  city. 
It  is  notable  not  only  be- 
cause of  the  amount  of 
flour  produced  there,  but 
on  account  of  the  character 
of  the  raw  material  utilized. 
Only  imperfect  potatoes, 
which  could  not  be  mar- 
keted in  their  natural  state, 


Steam  Cooker :  After  85  Minutes 
in  the  Steel  Tank,  Potatoes  Are 
in  Condition  to  be  Placed  in  the 
Drying  Machine.  Only  Imper* 
feet  Tubers  are  Utilized 


are  used.  Naturally,  the  cost  of  these  mills  are  located  in  various  parts  of  thfc 
is  less  than  that  of  more  perfect  tubers,     country.    One  of  these,  operated  in  a 
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southern  state,  makes  sweet-potato  flour, 
utilizing  a  large  crop  of  that  vegetable 
grown  in  the  district.  The  output  of  all 
of  these  mills  is  40,000  lb.  of  flour  daily. 
About  5  lb.  of  potatoes  are  required  to 
manufacture  1  lb.  of  flour. 


EXTRACTOR  FOR  FRUIT  JUICE 
IS  ELECTRICALLY  DRIVEN 

The  old-fashioned  lemon  squeezer  has 
gradually  developed  until  now.  in  a  form 
just  introduced,  it  is  run  electrically  and 


extracts  a  whole  gallon  of  oraiufc  of 
lemon  juice  in  five  minutes.  The  new 
utility  is  made  of  noncorrosive  white 
metal,  with  the  motor  in  the  base,  and 
all  parts  that  contact  with  the  fruit  are 
instantly  removable  for  cleaning.  In  op- 
eration, the  fruit,  cut  in  half,  is  simply 
pressed  down  upon  the  rapidly  revolv- 
ing bulb  at  the  top,  and  the  juice  prompt- 
ly issues  from  a  spout  at  the  side.  Three 
sizes  of  bulbs  are  supplied.  The  machine 
is  intended  especially  for  hotels,  res- 
taurants, and  soda  fountains. 


Motor-Driven  Pruit-Juice  Extractor:  The  User  Preues 
a  Half  Orange  or  Lemon  on  the  Bulb,  and  thejuice 
plows  from  the  Spout.    The  Machine  is  Seen  Above 
Disassembled  for  Cleaning 


COSTLY  FOUR-MILE  HIGHWAY 
IN  NEW  YORK  STATE 

Mileage  considered,  a  road  which  is  to 
be  constructed  between  West  Point  and 
Newburgh,  N.  Y.,  will  be  one  of  the 
most  costly  highways  in  the  country. 
Though  it  is  but  four  miles  long,  it  is 
estimated  that  an  outlay  of  $700,000  will 
be  necessary  for  its  completion,  or,  in 
other  words,  $175,000  for  each  mile.  The 
short  road  will  extend  around  Storm 
King  Mountain,  about  500  ft.  from  the 
base  of  that  eminence,  and  will  be  in  the 
form  of  a  great  slielf  hewn  in  solid  rock. 
Traffic  between  New  York  City  and 
Albany,  N.  V.,  will  use  the  stretch. 


WOOD  AND  STEEL  COMBINED  IN    and  metal  as  calking.    Canal  barges  and 


NEW-TYPE  BOAT  HULL 

Channel  steel  is  combined  with  wood 
in  a  novel  manner  in  the  construction 
of  boat  hulls  built  up  or  assembled  ac- 
cording to  a  recently 
patented  system,  which 
is  declared  to  produce 
exceptionally  strong  and 
durable  bottoms  at  a  rel- 
.-.tivcly  low  cost.  The 
metal  is  placed  in  length- 
wise strips,  with  the 
flanges  turned  inward, 
material  12  in.  wide  be- 
ing employed.  Pine  tim- 
bers, 6  in.  square,  are 
laid  between  the  chan- 
nels, and  8-in.  holts, 
passing  through  these 
and  the  flanges  at  6-in. 
intervals,  bind  the  parts 
together.  Before  t  h  c 
bolts  are  tightened,  cot- 
ton gaskets,  saturated 
with  lead  paint,  are  in- 
serted between  the  wood 


harbor  lighters  constructed  in  this  way 
are  said  to  have  the  advantages  of  both 
wood  and  steel  boats,  and  to  possess 
none  of  the  disadvantages  of  either,  being 
light,  resilient,  and  resistant. 


Boat  Hull  of  Channel  Steel  and  Wood  :  The  tlluatratlon  on  the  Left  Shows 
the  Interior,  and  in  It  can  be  Seen  How  the  Strips  are  Pastcned  Together 
with  Bolts  and  Calked  with  Paint -Saturated  Cotton  Gaskets.    At  the 

Right  Is  an  Exterior  View 
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SAND  FOR  LX)COMOTIVES  SUPPLIED  LIKE  WATER 


r 


In  This  Subitantial  Concrete 
Building  is  Housed  and 
Dried  All  the  Sand  for  the 
Locomotives  of  the  Califor- 
nia State  Harbor  Board  That 
Operate  around  San  Fran- 
cisco Bay.  Wet  Sand  ia 
Unloaded  from  the  Cars  into 
the  Open  Windows 


The  Wet   Sand  is  Shoveled  into  the  Top  of  This 
Drier,  and.  When  Dried  by  the  Central  Heater,  It  is 
Run  Out  through  the  Apertures  at  the  Bottom 


1 


Into   This    Tank    the  Dried 
Sand  is  Shoveled,  and  Pressure 
is  Then  Applied 


Jatt       He  Secures  Water  from  the  Overhead  Tank,  the  Fireman  Is  Here 
Able  to  Fill  His  Box  with  Sand  by  Means  of  Compressed  Air 

Locomotives  owned  by  the  California 
State  Harbor  Board  and  operated  about 
San  Francisco  Bay  are  all  supplied  with 
sand  from  a  central  dryinpf  house,  spe- 
cially designed  and  built  for  the  purpose. 
Wet  sand  delivered  to  tlio  "house"  is 
first  shoveled  into  a  steel  tirier,  shaped 
like  an  inverted  cone,  where  a  central 
heater  removes  all  moisture  an<l  permits 
the  dry  sand  to  escape  through  open- 


ings   at    the  boit<ini. 
This     sand     is  thon 
shoveled    into   a  l.irg^' 
air-tight  tank,  where  it 
is  placed  under  heavy 
air  pressure.    So.  whci 
a  fireman  wishes  to  u-- 
plcnish  the  sand  bo>;  of 
liis  locomotive,  he  ha- 
siinply  to  in>crt  into  il 
the   end    of    the  pipo 
leading  from  the  tank. 
A  turn  on  the  convenient  valve  handlv. 
and  the  sand  is  pushed  up  from  the  tank 
and  into  the  sand  box.   With  this  efticient 
equipment  the  operation  requires  only  li) 
seconds. 


CCanada's  magnificent  potentialities  nre 
demonstrated  bv  the  fact  that  of  her 
2.3O(1.(XX).0(X)  acres  of  land  area  only 
39,(XX),0<X)  are  now  under  cultivation. 


PopmJar  httekanict  features  will  appear  in  moving  picturts  issued  by  Paramount  Magaxint, 
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UNUSUAL  FACTORY  BUILDING 

INCLUDES  FOUR  WINGS 

Believing  fresh  air  and  sunlight  con- 
ducive to  good  workmanship,  a  manu- 
'^acturing  company  in  a  middle-western  of 


Fresh  Air  and  Sunlight  can  Enter  This  Unusual  Manirfacturing  Plant  from 
Many  Angles.    It  is  being  Erected  in  a  Middle^Western 
City  and  will  Cost  I150.0C0 

city  is  erecting  a  plant  on  lines  which 
will  provide  employes  with  these  in 
abundance.  Two  divergent  wings  will 
connect  with  the  main  portion  of  the 
building  at  either  end,  making  the  ground 
plan  of  the  structure  resemble  two  im- 
mense "Y's,"  joined  at  their  lower  ends. 
Most  of  the  extensive  wall  space  will 
be  taken  up  by  windows.  This  type  of 
construction  is  unusual  for .  factories, 
though  many  examples  of  it  are  to  be 
seen  in  apartment  buildings,  hotels,  and 
hospitals. 


METAL  FISH  HELPED  TRACK 
GERMAN  U-BOATS 

The  stor>-  of  the  two  submarine-hunt- 
ing sea  lions  was  told  in  the  July  issue 
this  magazine.    The  venture  was  re- 
markable in   itself:  yet 
even  more  so  is  a  me- 
chanical application  de- 
veloped from  the  experi- 
ments and  lately  revealed 
at  a  conference  of  British 
scientists.  Sea  lions  were 
found     to     have  their 
limitations;     the  "per- 
sonal equation"  was  too 
prominent.     So,  hollow 
bodies,  shaped  like  seals 
or  porpoises,  were  made 
of  very  thin  metal  and 
equipped     with  hydro- 
phones in  the  center  of 
the  heads.   Such  a  metal 
fish  was  filled  with  water 
and  towed  by  a  vessel  of 
the     submarine  patrol. 
Inclosed  in  the  towing 
cable  were  wires  which 
led  to  sensitive  telephone  transmitters  on 
board  the  vessel.    Dragged  at  the  end  of 
a  very  long  towing  cable  to  eliminate 
local  noises,  the  metal  fish  often  ;<ave 
warning  of  enemy  submarines  at  sur- 


prising distances. 


Cit 


is  believed  that  patrons  of  New  York 
s  Fifth  Avenue  busses  will  soon  be 
orotected  from  the  rain  by  removable 
ops  which  will  cover  the  upper  decks. 


City 


STORAGE-BATTERY  LOCOMOTIVE 

PULLS  FORTY-CAR  TRAIN 

Mining  locomotives  usually  confine 
their  services  to  subterranean  levels,  and 
seldom  appear  in  public.  A  certain  Colo- 
rado metal  mine,  however,  has  V  2  niile*". 
of  its  5'  2-r"il«?  track  system  above  ground, 
and  a  little  locomotive,  less  than  the 
height  of  a  man.  is  commonly  seen  pull- 
ing  upward  of  30  ore  cars  with  neithci- 


Afinitig  Locomotive  Driven  by  a  Storage  Battery  of  808  Cells,  Hauling  an  Astonishing  Load  along  the  Surface  Trtck 
Pulled  a  Total  of  40  Ore  Cars.  Each  of       Tons.  Negotiating  the  Low  Grades  of  the  Run  without  Trouble.   The  Lentil 
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An  Elaborate  Illuminating  System.  Installed  during  the  War,  Consisting  of  Powretful     Searchlights  and 
Thousands  oi  Incandescent  Lamps.  Prevented  Enemy  Agents  from  Dcsticytng  This  Great 
Irrigation  Dam  across  the  Snake  River,  near  Twin  Falls,  Idaho 


smoke  nor  trolley.  A  208-cell  storage 
batten,'  of  the  nickel-iroii  variety,  in- 
stalled in  the  tender,  supplies  the  power, 
^vhich  is  so  great  that  in  a  recent  test  the 
electric  engine  hauled  a  4<)-car  train  of 
2V2-ton  cars  with  ease,  even  over  the  light 
grades  of  the  right  of  way. 


DIAMOND  HUNTERS  TO  SEARCH 
RIVER  BED  IN  DIVING  BELLS 

Forming  the  bottom  of  the  deep  pools 
along  the  Vaal  River  in  southern  Africa 
arc  virgin  diamond  beds  which  will 
shortly  be  the  scene  of  unusual  mining 
operations.  A  shallow-draft  boat,  an- 
chored on  the  surface  of  such  a  pool, 
will  lower  to  the  bottom  a  diving  bell, 
15  ft.  in  diameter,  in  which  will  labor 
several  native  workers.  These  will  shovel 
the  gravel  into  the  mouth  of  a  com- 
pressed-air hoist.  By  this  means  it  will 
ascend  to  the  deck,  on  which  will  be 
found  the  usual  equipment  of  bins,  re- 
volving sieves,  and  sorting  tables,  in 
addition  to  the  boilers  and  engines. 


GUARD  BIG  IRRIGATION  DAM 
BY  ILLUMINATING  RIVER 

A  terrific  blow  to  agricultural  interests 
could  be  delivered  by  the  destruction  of 
a  mammoth  dam  across  Snake  River,  near 
Twin  Falls,  Idaho,  as  water  impounded 
by  the  structure  irrigates  and  renders 
productive  a  large  tract  of  land  in  that 
vicinity.  During  the  war  there  were  ru- 
mors that  enemy  agents  were  plotting  to 
blow  up  the  obstruction,  and  these  reports 
so  alarmed  local  residents  and  authorities 
that  unusual  means  were  taken  to  protect 
the  dam.  A  strong  guard  was  main- 
tained on  the  site  at  all  times,  while 
powerful  searchlights  were  installed  along 
the  river  to  illuminate  the  stream  at  night. 
The  dam  itself  was  lighted  by  thousands 
of  electric  bulbs,  many  of  them  colored. 
Written  permission  was  necessary  before 
the  structure  could  be  crossed.  Since  the 
signing  of  the  armistice,  the  guard  has 
been  withdrawn,  but  the  illuminating  sys- 
tem is  still  in  service.  The  dam  is  a 
gorgeous  sight  when  this  is  in  operation. 


of  •  Western  Metal  Mine:  The  Locomotive's  Height  Is  Less  Than  That  of  a  Man,  Yet  in  the  Test  Pictured  Here  It 
of  Track  above  Ground,  on  Which  Such  Hauling  is  Done,  Is  1^  Miles,  There  Being  Four  Miles  Undecground 
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CONCRETE  CANAL  ENLARGED  BY  CURIOUS  METHOD 


miles  Iiy  motor  truck;  but  a  considerable 
length  of  the  canal  is  inaccessible  by 
roatl.  and  runs  at  the  foot  of  a  sheer 
cliff.  Along  this  portion  the  material 
was  iMuit'd  in.  small  cars  running  on  the 
concrete  bottom  of  the  canal  itself,  drawn 
by  mules,  after  the  original  concrete 
cro<s  liraces  hail  been  removed.  By  this 
cNptriJient,  the  work  of  raising  the  walls 
•a;is  carried  on  without  interruption. 


The  Cari  of  Material,  Mule- 
Drawn,  were  Hauled  down 
the  Center  of  the  Canal  Itself 


The  Cars  were  First 
Hauled  up  the 
Mountain    Side  by 
Cables 

The  ^'akima- 
Tielon  irriga- 
tion canal,  in 
I  h  e  state  of 
Washington, 
it  a  s  recently 
had  its  cai)ac- 
ity  increa>cil 
from  300  cu.  ft. 
jior  second  to 
350.  The  canal, 
really  an  aque- 
duct of  reiti- 
1  o  r  c  e  <1  Con- 
crete, is  prac- 
ticallv  nil  al'ovc 


SEARCH   FOR  INFLUENZA  GERM 

CONDUCTED  BY  SCIENTISTS 

I  ntil  tile  germ  which  causes  influenza 
has  been  discovered,  no  reliable  vaccine 
for  the  prevention  of  the  disease 
can  be  produced.    For  that  rea- 
son four  of  the  most  prominent 
scientists    in    the    countr)'  are 
working  together  in  a  systerii- 
atic  search  for  the  elusive  bacil- 
lus.   Scrums  now  employed  con- 
tain pnetimonia  germs  and  other 
»acilli,  but  the  results  obtained 
from  their  use  show  them  to  be 
of   uncertain   value.  Influenza 
itself    is    declared    by  medical 
authorities  to  be  fatal  only  in 
rare  instances, 
but  dangerous 
in  that  it  pre- 
pares  the  way 
for   attacks  of 
p  n  e  u  m  o  n  i  a, 
which  causes 
many  deaths. 
An  effective  se- 
rum   will  do 
much    to  pre- 
vent the  recur- 
rence   of  epi- 
demics like  that 
of  last  year. 


Above.  Forms  in  Place  for  the 
Concrete  Additions  to  the  Ca- 
nal. At  Ri^ht.  Workmen  U&inK 
Boards  La  id  on  the  Cross  Braces 
as  a  Platform  While  Building 
Up  the  Canal's  Height 


ground  and  of  slightly 
more  than  half-circul.ir  section.  S  ft.  .v's 
in.  in  diameter.  It  was  enlarged  by  build- 
ing its  sides  one  foot  higher  with  con- 
crete, braced  across  the  top  with  ch.in- 
nel  irons,  5  ft.  a|)art.  <irr)Ovcs  were  cut 
along  the  top  of  the  obi  concrete  to  key 
the  new.    Materials  were  liauled  in  15 
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SWAYING  MOTION  OF  TRAINS 
CIRCULATES  COLD  BRINE 

The  swaying  motion  of  moving  rail- 
road trains  is  utilized  for  circulating 
chilled  brine  through  the  pipes  of  a  new- 
installation     for  refrig-   

erator  cars  that  is  said 
to  maintain  a  more  even 
temperature  than  is  pos- 
sible with  any  present 
system.  T  w  o  overhead 
tanks  are  placed  at 
either  end  of  a  car,  and 
connected  by  a  number 
of  pipes,  hung  a  few 
inches  below  the  ceiling. 
£ach  tank  is  divided  by 
a  partition  paralleling 
the  ridge  of  the  roof, 
and  in  each  partition  are 
four  automatic  check 
valves,  opening  to  the 
right  in  one  tank,  and  to 
the  left  in  the  other. 
Ice  and  salt  are  placed 
in  the  tanks,  and  the 
weight  of  the  resultant 
brine  opens  and  closes  the  sets  of  valves 
alternately,  depending  on  the  direction 


of  the  car's  sway.  The  installation  can 
be  used  for  heating  by  shutting  off  the 
overhead  pipes,  injecting  steam  into  tht 
tanks,  and  circulating  the  brine  thus 
heated  through  two  pipes  connected  to 
the  tanks  and  laid  on  the  floor.  Low 


Automatic  Cooling  System  InitaUed  in  a  Refrigerator  Car:  This  View 
Shows  the  Arrangement  of  the  Brine  Tanks  and  the  Overhead 
Pipes  in  Which  the  Cold  Fluid  Circulates 


cost  of  operation  is  one  of  the  advantage? 
claimed  for  the  device. 


AMERICAN  SALESMEN  IN  FRANCE 

NEED  BUSINESS  CREDENTIALS 

Every  American  commercial  traveler 
in  France  is  compelled  by  a  recent  law 
to  secure  from  his  firm  a  card  of  identi- 
fication which  must  be  visC'd  by  the  near- 
est chamber  of  commerce  in  the  United 
States.  All  foreigners  in  France  are  af- 
fected alike  by  the  law,  as  well  as  by  the 
penalty  for  disobedience. 


TEST  WATER  IN  RIVER  SEINE 
FOR  TRANSPARENCY 

Tests  made  to  determine  the  transpar- 
ency of  the  water  in  the  River  Seine  in 
Paris  have  resulted  in  the  discovery  that 
this    varies    considerably    for  different 
^months  of  the' year.    The  apparatus  used 
jn   the   tests   consists  of  a  sheet-metal 
disk,     painted     white,     and     slung  at 
'the    end    of   a   small   rope.     The  disk 
!is     lowered     into     the     stream  from 
'.a    boat    until    it    becomes    invisible  to 
the  observers.    A  mark  is  made  on  the 
rope  at  the  surface  of  the  water,  and 
thus  the  depth  at  which  the  disk  vanishes 


is  learned.  Generally  speaking,  the  wa- 
ter is  more  transparent  in  warm  weather 
than  in  cold.  The  disk  disappeared  at 
6%  in.  beneath  the  surface  in  February, 
but  could  be  seen  at  5'/2  ft.  in  June. 


•V  ceu«Tt»t  »r  La  tOIKCI  IT  L«  Vlt 


Device  for  Testing  the  Transparency  of  the  River 
Seine:  The  Scale  Shows  How  This  Varies 
for  Different  Months  of  the  Year 

Goc 


CIVIC  FEATURES  THAT  PROMOTE  THE  COMFORT 

— — <r 


InTouring  through  Eagle 
Rock,  a  Suburb  of  Loi 
Angeles.  Californii,  the 
Motorint  is  Kept  to  the 
Main  Highway  by  These 
Red  Lights,  Placed  One 
at  Every  Turn 


Determined  to  Prevent  a  Repeti- 
tion of  a  Grade-Crossing  Disaster 
That  Cost  a  Life,  the  Citizens  of 
Topsham,  Maine,  have  Posted  near 
the  Tracks  This  Arresting  Sign 


Covering  Their  Routes  on  Schedule 
Time.  Cleaning  Crews  Like  the  Above 
Keep  the  Street  Lamps  of  Indianap- 
olis, IndJana.  Bright  and  Clean.  The 
Wagons  Carry  Boiling  Water,  Cloths, 
and  Extra  Partv 


1 


1^ 


The  "Safety  Zones"  on  the  Business 
Streets  of  Chattanooga,  Tennessee, 
are  Marked  by  Elevated  Concrete 
PUtforms,  Instead  of  the  Posts  and 
Chains  Employed  in  Many  Cities 
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AND  ENJOYMENT  OF  VISITORS  AND  RESIDENTS 


"jT  This  Wrecking  Truck  Is  Part  of  the  Equipment  of 
II  the  Boston  Fire  Department.  It  Weiuhs  Seven  Tons 
I    and  ii  Used  to  Pull  Down  Walls  at  Fires,  to  Tow  In 

-^^Wrecked  Apparatus,  and  for  a  Pozen  Other  Purposes 
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ANTI-AIRCRAFT   FIRE  CONTROL 

SIMPLIFIED  BY  CALCULATOR 

The  army  officer  assigned  to  the  anti- 
aircraft artillery  has  hitherto  been  re- 
garded by  his  comrades  of  the  line  as  a 

r    "     ;     '■  1 


As  the  Can  is  Moved  over  the  Terrain  Board  to  Sim- 
ulate the  Plight  of  a  Hostile  Airplane,  the  Drums 
Corresponding  to  the  Anti-Aircraft  Batteries  Register 
the  Ranges.    The  Water  Gauge  Registers  Altitude 


mathematical  prodigy,  with  head  full  of 
figures,  formulas,  and  mystic  symbols. 
Now  appears  a  mechanical  apparatus  pre- 
pared to  do  most  of  his  calculating  for 
him.  Over  a  terrain  board  representing 
the  battle  area  hangs  an  object  which  is 
moved  in  exact  correspondence  with  the 
flight  of  the  hostile  air  craft.  From  this 
object  cords  stretch  down  to  positions  of 
friendly  batteries  and  searchlights.  Here 
the  cords  wind  on  registering  drums  to 
show  the  range  in  yards  from  each  sta- 
tion to  the  target.  Similarly,  at  each  gun 
or  searchlight  station  is  a  vertical  quad- 
rant, free  to  revolve  over  a  horizontal, 
graduated  circle,  making  it  easy  to  read 
at  a  glance  the  angles  of  elevation  and 
deflection  for  each  station. 


FIRST  FREE  BALLOON  FLOATS 
OVER  NEW  YORK  CITY 

The  people  of  New  York  City  recently 
witnessed  for  the  first  time  the  passage 
over  their  busy  streets  of  a  free  balloon. 
The  bag  was  of  the  largest  type  used 
in  the  navy,  holding  35.00<)  cu.  ft.  of 
hydrogen  gas.  In  the  f)asket,  1,500  ft. 
above  the  crowds,  rode  four  naval  officers 
who  threw  overboard  thousands  of  en- 
listment circulars  when  not  busy  with 
the  management  of  their  craft.  After 
drifting  for  six  hours,  a  rainstorm  drove 
them  to  earth  in  New  Jersey. 


WAR  VETERAN  ASPHYXIATED 

IN  TEST  OF  GAS  MASK 

The  tragic  asphyxiation  of  an  Ameri- 
can veteran  of  the  great  war  lends  force 
to  the  warnings  published  several  times 
1»y  this  magazine.  The  army  gas  mask 
is  not  intended  for  promiscuous  use;  it 
is  designed  solely  for  protection  against 
the  lew  gases  used  in  warfare.  This 
veteran  attempted  to  test  his  mask  by 
putting  it  on.  and  then  opening  three 
gas  jets  in  the  kitchen  of  his  home.  His 
mother  returned  half  an  hour  later,  to 
be  guided  by  the  smell  of  gas  to  the 
kitchen,  where  she  found  her  son  a 
crumpled  heap  upon  the  floor,  stone-dead. 


AUTOMATIC  VALVE  CLOSES  • 

WHEN  PIPE  BURSTS 

.\  valve  that  closes  automatically  to 
stop  the  flow  of  liquid,  steam,  or  gas  in 
a  broken  pipe  has  been  placed  on  the 
market.  The  device  is  constructed  so 
that  sudden  reduction  of  the  pressure  on 
the  outlet  side,  which  would  ensue  if  a 
pipe  burst,  causes  the  pressure  on  the 
inlet  side  to  push  a  ball  into  a  seat,  thus 
closing  the  valve.  Under  normal  condi- 
tions, the  ball  is  held  away  from  the  seat 
by  a  spring.  To  reopen  the  valve  after 
it  has  closetl  itself,  it  is  necessary  to  em- 
ploy a  handwheel  provided  for  that  pur- 
pose. The  manufacturers  recommend 
the  device  for  use  in  pipes  supplying  oil 


to  large  burners,  where  an  explosion 
might  result  from  the  continue*!  flow  of 
fuel  from  a  ruptured  pipe. 


CAerial  mail  service  for  Brazil  will  be 
inaugurated  as  soon  as  an  expected  ap- 
propriation for  that  purpose  has  been 
made  by  the  proper  authority. 
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Locomotive  Driven  by  Air  Screw*,  Which  are  Mounted  on  the  Shafti  of  Vertical  Ensinet  at  Front  and  Rear 
of  the  Coach:  The  Big  Truck  Weighs  14  Tona,  Carries  40  Passengers,  and  Runs  at  High  Speeds 


AIR-PROPELLED  LOCOMOTIVE 
IS  EUROPEAN  NOVELTY 

The  rapid  development  of  the  air  screw 
and  of  the  power  for  driving  it,  and  its 
remarkable  efficiency,  are  encouraging  its 
use  even  in  applications  where  a  more 
substantial  traction  is  available.  Many 
boats  have  adopted  it  as  a  successful  sub- 
stitute for  the  underwater  propeller,  and 
motor  trucks  have  been  experimentally 
driven  at  high  rates  of  speed.  Now  a 
European  builder  has  incorporated  the 
air-drive  principle  into  a  14-ton  40-pas- 
senger  locomotive.  The  two  vertical  en- 
gines are  mounted  outside  the  body  of 
the  coach,  front  and  rear,  with  a  power- 
ful air  screw  on  the  shaft  of  each,  and 
the  big  truck  runs  at  express-train  speed. 


COST  OF  STREET-CAR  RIDES 

VARIES  WITH  LENGTH 

Fares  vary  according  to  the  distance 
individuals  are  carried  on  the  street  cars 
in  Newark,  N.  J.,  where  a  novel  system 
of  collecting  has  been  inaugurated,'  The 
city  is  divided  into  zones,  and  when  a 
passenger  boards  a  car  he  is  given  a 
check  that  indicates  in  which  one  of  these 
he  started  to  ride.  As  he  leaves  the  car 
he  presents  this  check  to  a  conductor, 
who  computes  the  fare  to  be  paid  on  the 
basis  of  three  cents  for  the  first  zone 
traversed,  and  two  cents  for  each  addi- 
tional zone.  Passengers  enter  at  the 
front  of  the  cars  and  alight  at  the  rear. 

Rtpuiar  Mtchamctftotmrtt  wiU  apptar  in  mooing  pichamt  isttud  hy  PoramotaU  Maganm, 
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COBBLESTONES  USED  AS  BASE 

FOR  ASPHALT  PAVEMENT 

After  serving  for  years  as  pavement 
on  one  of  the  principal  business  streets 
of  Cleveland,  Ohio,  old-fashioned  cobble- 
stones were  taken  up  recently,  and  now 
form  the  base  of  a  modern  asphalt  thor- 
oughfare in  the  same  location.  The  stone 
blocks  had  been  laid  on  edge  in  sandy 
soil,  so  their  removal  was  an  easy  task. 
After  they  had  been  cleaned  and  a  few 
inches  taken  off  their  former  foundation, 
the  stones  were  relaid,  this  time  on  their 
sides.  On  top  of  them  was  placed  a  2-in. 
layer  of  crushed  rock,  bound  together 
with  tar,  and  over  this  was  spread  the 
surface  layer  of  asphalt,  1  in.  thick.  The 


At  the  Top  Is  a  Section  of  the  Old  Pavement.  How 
the  Cobblestones  were  Used  in  the  New 
Street  Covering  is  Pictured  Below 


Utilization  of  the  cobblestones  reduced 
the  cost  of  the  new  pavement  by  making 
unncccssarv'  the  purchase  of  much  new 
material. 


SOME  NOVEL  AND  LITTLE-KNOWN  ACCESSORIES 


White  Por- 
celain,a  New  Lighting 
Fixture  Serves  Ad- 
mirably An  Night  in 
the  Bedroom  of  an 
Infant,  or  In  the  Hall, 
at  It  Contain*  Only 
One  Small  Electric 
Both.  Shaded  to  Pro- 
duce a  Subdued  Glow 


Beach  Chair  with  Pneumatic 
Cushion:  When  the  Air  ia 
Released  from  the  Latter, 
the  Bacic  and  Seat  can  be 
Folded  for  Carrying 


len  Closed,  This  Elec- 
trically Driven  Sewing 
Machine  Resembles  a 
WritinK  Desk,  as  Shown 
at  the  Right.  The  Motor 
is  Permanently  Attached, 
as  Shown  in  the  Circle. 
Its  Speed  is  Controlled 
by  a  Switch  Designed  to 
be  Operated  by  Pressing 
with  the  Knee 


Attached  to  the  Wall  beside 
a  Tub,  This  Simple  Device 
Holds  a  Sponge  and  a  Cake 
of  Soap  within  Easy  Reach 
of  a  Bather 


Soiled 
Clothes 
IJry  without 
ildewinK  in  a 
Modern  Hamper 


A  Sole  Tip  of  Rubber,  Studded  witb 
Small  Knobs  of  Leather,  is  Intended 
to  Prevent  the  Foot  Throttle  of  an 
Automobile  from  Wearing  Out  the 
Shoes  of  a  Driver  Who  Spends 
Much  Time  at  the  Wheel 
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INTENDED  FOR  THE  HOME  AND  ITS  MEMBERS 


A  Replaceable  Paper  Tape.  Coated 
with  Material  on  Which  to  Strike 
Safety  Matchei,  is  Wound  on  a  Reel 
in  the  Center  of  This  New  Ash  Tray 


The  Conveniences  of  a  Flat-Top 
Desk  and  Those  of  a  Bookcase  are 
Combined  in  This  Piece  of  Furni- 
ture,  Which  Is  as  Useful  as  It  Is 

Ornamental 
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MARINE  PROPELLER  REVOLVES 
PARALLEL  WITH  SHIP'S  SIDE 

Ship's  propellers  have  beenplaced  at  the 
stern  since  the  days  of  John  Ericsson;  yet 
an  inventor  now  proposes  to  range  any 


This  Propeller  Is  Really 
a  Paddle  Wheel.  Any 
Number  of  Them  De- 
sired may  Revolve 
alone  the  Ship's  Side 

number  of  pro- 
pellers along  the 
sides  of  the  ship, 
with  the  blades 
revolving  parallel 
w  i  t  ii  the  sides. 
His  propeller  is  really  a  paddle  wheel,  of 
course,  rotating  below  the  water  line. 
Through  a  hole  in  the  end  of  each  trans- 
verse driving  shaft  extends  a  movable 
rod  bearing  the  two  propeller  blades, 
which  are  fixed  at  right  angles  to  each 
other.  As  each  blade  finishes  its  power 
stroke  a  cam  wheel  on  the  rod  engages 
with  a  slot  on  the  main-shaft  bearing, 
turning  the  blade  through  a  right  angle 
so  that  it  makes  the  upper  part  of  each 
cycle  on  edge,  offering  no  resistance  to 
the  progress  of  the  ship.  Besides  an  in- 
crease in  speed,  the  inventor  believes  that 
these  propellers  will  effect  a  decided  gain 
in  maneuvering  ability. 

PAPER  RIVETER  AND  PUNCH 
LIKE  TWO-JAWED  PLIERS 

Two  useful  office  devices  are  combined 
in  one  simple  tool  by  the  manufacturers 

of  a  patented  paper 
1  riveter  and  punch, 
which  resembles  a 
pair  of  pliers  with 
double  jaws.  One 
I  of  the  jaws  is  de- 
signed to  fasten  to- 
gether sheets  of  pa- 
per with  tubular  riv- 
ets of  soft  metal, 
while  the  other  com- 
prises  a  perforator 
for  making  circular 
holes  in  the  same 
material.  The  jaw  used  as  a  riveter  can 
also  be  employed  for  removing  clinched 
rivets. 


OVER-SEA  DEAD  CANNOT  BE 
CARRIED  TO  AMERICA 

Lack  of  railroad  transportation  is  the 
reason  given  for  the  French  refusal  to 
permit  the  exhuming  of  America's  sol- 
dier-dead and  their  return  to  their  native 
soil.  Not  for  three  years  will  the  ban 
be  lifted.  This  unexpected  decree  of  the 
French  president  has  brought  the  keenest 
disappointment  to  many  American  par- 
ents, who  have  reached  Paris  only  to 
learn  that  their  mission  of  love  is  in  vain. 
It  is  also  unfortunate  that  no  bodies  can 
be  brought  into  France  from  Luxem- 
burg or  Germany, 


ODD  USE  OF  GRAVITY  MADE 
IN  NEW  REMINDER  CLOCK 

Reminder  clocks  have  long  proved 
themselves  useful  to  business  and  profes- 
sional men,  and  are  even  valued  by  many 

housewives.  Dif- 
ferent from  any 
yet  produced, 
however,  is  a  new 
clock  in  which 
gravity  is  put  to  a 
novel  use.  At 
the  base  of  the 
case  is  a  metal 
cup  in  which  are 
many  polished 
steel  balls. 
Around  the  dial 
are  48  holes,  one  for  each  quarter  hour. 
Behind  the  holes  a  slotted  disk  turns  with 
the  hour  hand.  So  when  the  appoint- 
ments for  the  next  12  hours  are  made  the 
owner  of  the  clock  places  a  steel  ball 
in  each  appropriate  hole.  At  each  ap- 
pointed minute  the  slot  in  the  hidden  disk 
tallies  with  the  proper  hole,  permitting 
a  ball  to  roll  to  the  base  of  the  clock. 
Here  it  makes  an  electric  contact  and 
rings  a  bell  or  buzzer,  until  a  touch  on  a 
button  releases  it  and  allows  it  to  fall 
back  into  the  cup. 


ORGANS  OF  TWO  MOVIE  HOUSES 
PLAYED  BY  ONE  ORGANIST 

The  peculiar  construction  of  a  pair  of 
picture  theaters  in  Cleveland  suggested 
an  ingenious  arrangement,  just  com- 
pleted, whereby  one  organist  can  play 
simultaneously  the  organs  of  both  houses. 
The  two  theaters  are  built  one  above  the 
other,  opening  on  two  streets  at  different 
levels.  Each  has  its  own  pipe  organ,  or- 
dinarily played  independently  to  suit  '^c 


Coo^ 


POPULAR  MECHANICS 


917 


pictures  on  its  own  screen.  By  making 
an  electric  switch  with  as  many  contacts 
as  the  organs  have  pipes,  and  connecting 
the  electrically  played  instruments  to  the 
switch,  both  sets  of  pipes  are  made  to 
play  in  unison  when  either  keyboard  is 
operated.  The  contact  switch,  and  also  a 
master  switch  are  controlled  by  solenoids 
connected  to  push  buttons  on  the  organs. 
The  two  organists,  working  in  shifts,  use 
a  buzzer  system  for  signaling  when  they 
take  their  rest  periods,  at  which  time  the 
switch  is  thrown  and  the  instruments 
play  together. 

USE  METAL  CAR-FARE  TOKENS 

ON  STREET  RAILWAYS 

Metal  tokens  issued  by  a  street-railway 
company    operating   in    St.    Louis  are 

accepted  on  city  cars 
in  lieu  of  odd-cent 
fares,  thus  simplifying 
the  work  of  conduc- 
tors and  obviating  the 
necessity  for  a  large 
supply  of  pennies. 
Those  used  by  chil- 
dren are  of  bronze, 
about  the  size  and 
shape  of  a  nickel,  and 
are  sold  at  a  reduced 
price  when  purchased 
in  quantities.  They 
are  equivalent  in 
value  to  four  cents. 
Tokens  for  adults  are 
sold  at  slightly  under 
eight  cents  each  when  a  number  are 
bought  at  one  time. 


HEARTH  FORMS  ONE  ELECTRODE 
OF  NEW  ELECTRIC  FURNACE 

An  improved  form  of  electric-arc  fur- 
nace, recently  designed  in  England,  uses 
as  one  electrode  a  hearth 
of  material,  normally  non- 
conducting, which  be- 
comes a  conductor  when 
heated.  The  main  elec- 
trodes, corresponding 
in  number  to  the 
single,  two,  or 
three-phase  c  u  r  - 
rent  supplied,  and 
one  auxiliary  elec- 
trode, enter  the 
top  of  the  fur- 
nace.    To  start 

with    a    cold  eomtmv  o»  tmi  motmoun 

charge,  the  auxiliary  electrode  is  lowered 
into  contact  with  the  metal,  and  an  arc 
drawn  between  the  surface  and  the  main 
electrodes.  By  the  time  the  metal  begins 
to  melt,  the  hearth  has  heated  and  be- 
come a  conductor,  and  the  auxiliary'  elec- 
trode is  withdrawn.  The  hearth  of  the 
two-phase  furnace,  which  is  the  one 
shown  in  the  sketch,  has  two  conductor 
grids,  so  arranged  and  connected  that  the 
currents  from  the  two  main  electrodes 
cross  each  other  in  the  metal,  assuring  a 
thoroughly  mixed  charge. 


COne  of  the  many  species  of  American 
holly,  the  one  known  scientifically  as 
"Ilex  vomitoria."  has  been  found  by  chem- 
ists to  contain  large  amounts  of  the  drug 
caffeine,  one  to  one  and  a  half  per  cent 
being  available  from  the  dried  leaves. 
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PRBPAKATION  OP  HEAVY  FUEL 
FOR  TRUCKS  AND  TRACTORS 

For  the  use  of  heavy  fuels,  such  as 

kerosene,  alcohol,  distillates,  and  low- 
grade  gasoline  in  trucks  and  tractors,  a 


DiaKOtn  of  Heavy. Fuel 
Syitem  for  Trucks  and 
Tractors:  The  Fuel  is 
Sprayed  into  the  Exhaust- 
Heated  Bell  Chamber 
•ad  VapoflMd 

new  system  of  preparation  is  announced. 
The  spraying  nozzle  of  the  carburetor 
divides  the  niel  into  extremely  fine  par- 
ticles. These  are  thrown  forward  with 
high  velocity  into  a  bell  chamber  heated 
by  the  exhaust  gas,  while  the  air,  laclring 
the  inertia  of  the  fuel  particles,  does  not 
enter.  The  pressure  being  at  a  minimum, 
the  fuel  is  instantly  vaporized,  and  then 
passes  into  the  mixture.  The  relations 
of  heat  and  pressure  are  carefully  studied 
in  the  device,  and  a  constant  temperature 
is  maintained  in  the  mixture  at  all  speeds. 


RECORDS  IN  NEW  PHONOGRAPH 

MOVE  AT  CONSTANT  SPEED 

In  an  ordinary  disk  phonograph,  the 
record  moves  under  the  needle  at  a  rate, 
in  inches  per  second,  that  con- 
st.'intly  decreases  as  the  circle 
of  its  travel  becomes  smaller.  A 
large  manu- 
facturer has 
recently  a  c  - 


At  the  Left  of  the  Speed-Indicatlnc  Dial,  Seen  ia  tb* 
Ceater,  I>  the  Cam  Mechanism  for  Adjastinc 

the  Linear  Speed  of  the  Record 

quired  an  invention  which  increases  the 
rotational  speed  of  the  disk  as  the  needle 
approaches  the  center,  in  exact  proportion 
to  the  decrease  in  groove  diameter.  This 
is  accomplished  by  means  of  a  slowly 
moving  cam,  which  ^dually  changes  the 
position  of  the  friction  plate  on  the  gov- 


ernor, allowing  the  motor  to  run  foster 
and  faster.  The  same  process  must,  of 
course,  be  used  in  the  manufacture  oi  rec- 
ords for  use  with  the  machine,  the  ressit 
being  a  uniform  range  of  vibration  values 
intended  to  improve  the  reproducing  ef- 
fect. The  cam  may  he  manually  thrown 
out  of  action  for  the  use  of  ordinary  rec- 
ords, the  machine  then  running  at  oni- 
form  speed  as  in  present  practice. 

INDICATOR  SHOWS  AIRPEJOIB 
GROUND  SPBBD  DIRECTLY 

If  the  hopes  of  the  inventor  are  justi- 
fied, the  equipment  of  the  aerial  navigator 
will  soon  include  a  new  instn;- 
ment  which  operates  on  simple 
trigonometric  principlt  s.  m  !  is 
intended  to  indi- 


cate the  speed  of 
the  air  craft  rela- 
tive to  the  earth. 
A  telescope,  o  r 
sighting  tube, 
pivotally  mounted 
on  the  framework 
of  the  cockpit,  is 
moved  by  means 
of  a  hand  crank  so  that  an 

object  on  the  ground  is 

kept  constantly  in  the  field  of  view.  A~ 
the  crank  is  turned,  a  pointer  moves 
slowly  across  a  dial  graduated  in  miles 
per  hour.  Secured  to  one  side  of  the 
telescope,  its  face  perpendicular  to  the 
line  of  vision,  is  a  stop  watch  with  sfl 
elongated  second  hand  that  swings  into 
the  tube  of  the  telescope  and  becomes 
visible  to  the  observer  only  at  the  bottom 
of  its  revolution.  The  navigator  con- 
tinues  to  turn  the  crank,  keepin^f  the 
ground  point  always  in  view,  until  the 
hand  of  the  stop  watch  swings  into  his 
line  of  vision.  At  that  instant  he  arrc5t< 
the  crank  and  reads  from  the  indicator 
dirt  the  true  speed  of  hii  cralfc  in  auks 
per  hour. 

MEN'S  TAILORS  WOULD  REVIVE 
STOCKS  AND  KNEE  BREECHES 

Strolling  along  the  astounded  street?, 
displaying  themselves  to  public  and  social 
gatherings,  1,000  young  dandies  are  ex- 
pected soon  to  demonstrate  to  the  people 
of  London  a  reactionary  change  in  fash- 
ions sponsored  by  a  group  of  local 
tailors.  Perhaps  the  tailors  will  not  be 
able  to  find  so  many  men  of  iron  nerve. 
It  is  a  foct,  nevertheleu,  that  they  hope 
to  revive  m  part  the  fashions  of  iIk 
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18th  century.  They  would  dress  the  smart 
English  business  man  ia  plum-colored 
lounge  coat  and  knee  breeches,  a  white 
stock  is  to  show  above  his  yellow  waist- 
coat, his  shapely  calves  are  to  reveal  them- 
selves in  black  hose,  while  silver  buckles 
will  adorn  his  shoes. 

WORTHLESS  DESERT  SHRUB 

YIELDS  NEW  ALKALOID 

Two  years  before  the  war,  as  the  story 
is  told,  two  German  chemists  applied  for 
permission  to  experiment  with  the  plant 
life  on  a  great  semiarid  ranch  in  central 
Mexico.  Their  request  was  granted,  with 
the  understanding  that  they  furnish  a 
complete  report  of  their  findings.  The 
two  chemists  worked  feverishly,  and 
chiefly  on  a  squat,  odorous  shrub  called 
"gobernadora,"  long  reputed  to  possess 
medicinal  properties.  Suddenly  they  dis- 
appeared; what  they  had  discoverecl  was 
never  known.  Now,  after  experiments 
■with  this  same  desert  shrub  which  they 
have  found  in  the  drier  parts  of  New 
Mexico,  chemists  of  the  U.  S.  Depart- 
ment of  Agriculture  believe  that  they 
have  discovered  another  alkaloid  to  add 
to  the  list  which  already  includes  mor- 
phine, quinine,  and  cocaine.  Its  chemical 
and  pharmaceutical  properties  are  now 
under  investigation. 

TELESCOPIC  METAL  CARRIER 

FOR  AUTO-TIRE  CHAINS 

Mud-covered  automobile-tire  chains 
arc  prevented  from  soiling  a  car  when 
stowed  in  a  new  case,  for  which  a  patent 
has  been  asked.  The  container  consists 
of  two  sheet-metal  cylinders,  open  at  one 
end,  which  telescope  together  and  are 
held  in  position  by  springs  protruding 
through  slots  in  the  smaller  member. 
Liquids  can  be  carried  in  the  disjointed 
sections.  To  facilitate  pouring,  the  larger 
section  has  a  lip  on  its  open  end,  and  a 

i 


If  Placed  in  This  Telescopic  Metal  Case,  the  Parts  of 

Which  can  be  Used  as  Buckets.  Mud.Covercd 
Tire  Chains  cannot  Soil  a  Motor  Car 


handle  on  its  curved  surface.  Besides, 
handles  are  provided  at  the  closed  ends 
of  both  cylinders. 


SECTIONAL  LADDER  CAPABLE 

OF  EASY  TRANSFORMATION 

A  stepladder  which  can  be  converted 
into  an  extension  ladder  by  simple  ma- 


Three  Ways  of  Using  the  Combination  Ladder  are 
Illustrated.    Below,  the  Device  is  Shown 
with  Its  Sections  Folded 

stepladder,  the  intermediate  portion  serves 
as  a  prop  for  the  step-equipped,  or  bot- 
tom, section,  while  the  top  section  is 
attached  to  the  underside  of  the  lower 
step  and  acts  as  a  brace.  By  alining 
the  three  sections,  a  ladder  of  consider- 
able length  is  obtained.  If  a  shorter 
ladder  is  desired,  the  two  lower  sections 
can  be  used.  To  use  the  ladder  on  a 
stairway,  the  lower  section  is  placed  with 
its  free  end  on  a  step,  and  serves  as  a 
prop  for  the  other  two.  Locks  are  pro- 
vided at  the  joints  for  holding  the  parts 
in  position  after  they  are  alined. 

SOFT  OPTICAL  GLASS  EASILY 
DENTED  OR  CORRODED 

Most  persons  think  of  glass  in  terms 
of  bottles  or  window  panes,  and  arc  not 
aware  that  some  forms  of  optical  glass 
are  extremely  soft,  and  scratch  v«i>' 
easily.  The  sensitive  surface  may  even 
be  dented,  and  a  drop  of  water  left  to 
evaporate  is  likely  to  cause  a  permanently 
corroded  spot,  for  which  there  is  no 
possible  remedy.  A  film  of  moisture  acts 
the  same  way,  removing  the  delicate 
polish  and  pitting  the  surface  until  the 
colors  of  interference,  or  a  yellow  stain, 
spoils  its  usefulness.  Fine  lenses  should 
always  be  covered  when  not  in  use. 
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CHILDREN'S  PICTURE-STORY  DEPARTMENT 


With  This  Permanent  Com. 
bination  of  Nuraerv  Table  and 
Bcnchea  Baby  Finds  It  Is  Very 
Convenient  to  Entertain  a 
Vititing  Friend  with  a  "Quiet 
locks 


The  Blackboard  Con- 
cealed in  the  Tray  of 
This  Enameled  Nurs- 
ery Table  Swings  into 
Place  as  the  Top  is 
Lifted.  The  Alphabet 
at  the  Top  ChallenKea 
the  Child's  Skill 


Moving  Day  Recurs  So  Frequently  in  Every  Doll 
House  That  Furniture  Breakage  Is  Considerable. 
This  Parlor  Set  will  Last  Longer  Than  the  House, 
However,  as  Every  Piece  is  Made  of  Steel.  The 
Furniture  maybe  Had  in  Blue,  Pink, or  White  Enamel 


This  "Pushmobile"  for 
the  Little  Fellow  Steers 
with  a  Wheel.  Ropes 
from  the  Axle  Wind 
arounda  DrumattheBase 
of  the  Steering  Column 


no 
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OF  MODERN  ACTIVITIES  AND  INTERESTS 


Even  More  PascinatinE  Than 
the  Movable  Scenery  in  Ttila 
Little  Cardboard  Theater  Are 
the  "CharacterB"  Who  Move 
About  aa  the  Mngnet  beneath 
the  Stage  Pulls  at  Their 
Metal  Baaea 


THFATF-^L 


The  Miniature  Phonograph 
i  n  t  h  e  Center  is  Built 
Sturdily  to  Withstand  the 
Loving  Assaults  of  the 
YoungstcrB.  The  Cardboard 
Figures  at  Right  and  Left 
Bear  Little  Records  Which 
Yield  Apprr^priatc  Music. 
Uncle  Sam  Plays  a  Patriotic 
March,  While  the  Parrot 
Imitates  the  Birda  of  the 
Forest 
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REMOVABLE  SIGNET  CONCEALS 
IDENTIFICATION  DISK 

Though  conventional  in  appearance, 
a  new  finger  ring  ingeniously  conceals 

certain  means  for 


identifying  i  t  s 
owner.  This  is 
made  possible  by 
a  removable  sig- 
net, designed  to 
be  screwed  to  the 
band  over  a  cir- 
cular recess, 
which  is  con- 
verted in  this  way 
into  a  water-tight 
compartment  for 
holding  a  disk  of 

  metal  or  paper 

bearing  the  name 
and  description  of  the  person  to  whom 
the  jewelry  belongs. 


CLEATED  PLATES  HELP  CARS 
IN  MUD  AND  SAND 

To  assist  in  the  extrication  of  automo- 
biles from  mu/d  holes  and  deep  sand, 
novel  attachments  for  the  rear  wheels  of 

cars  have  been 
placed  on  the 
market  by  a  Wis- 
consin inventor- 
ma  nufacturer. 
These  are  metal 
plates,  resembling 
sections  of  cleat- 
ed  tractor-wheel  rims,  shaped  to  fit  over 
casing  treads.  Straps  fasten  the  plates 
to  the  tires.  A  wide,  nonslipping  surface 
is  thus  provided,  which  enables  a  machine 
to  run  over  difficult  spots  under  its  own 
power.  One  plate  is  intended  to  be  ap- 
plied to  each  rear  wheel. 


SHAVING  ARTICLES  COMBINED 
IN  SMALL  ALUMINUM  CASE 

Three  shaving  conveniences  are  com- 
pactly arranged  in  a  small  cylindrical 
aluminum  case  which  recently  appeared 
on  the  market.    A  talcum-powder  can. 


fitted  with  a  perforated  cover,  telescopes 
into  a  tubular  receptacle  which  serves  as 
a  brush  handle  and  as  a  container  for 
shaving  cream.  Pushing  the  can  into  the 
handle  forces  cream  through  a  tube  into 
the  bristles.  Holes  in  the  cap  which 
fits  over  one  end  of  the  case  admit  air 
for  drjing  the  brush. 


NEW  AUTOMOBILE  GREASE  CUP 
HAS  HANDLE  ON  COVER 

An  automobile  grease  cup  which  can 
be  filled  and  manipulated  without  soiling 
the  hands,  according  to  its  inventor,  has 

appeared  on  the 
market.  It  is 
equipped  with  a 
quick  -  detachable 
cover  which  can 
be  removed  by 
turning^  a  small 
projectioo,  o  r 
handle,  designed 
to  be  grasped  by 
the  thumb  and  forefinger,  or  locked  in 
the  same  manner.  When  the  cover  is 
locked,  the  cap  into  which  it  fits  can  be 
screwed  down  to  force  lubricant  from 
the  cup  into  a  bearing  by  turning  the 
handle  in  the  proper  direction. 


Combination  Shaving  Brush,  Cream  Container,  and 
Talcum-Powder  Can:  The  Conveniences  are 
Packed  in  a  Ventilated  Aluminum  Caw 


VALVE-BOX  COVERS  SEALED 
WITH  CAST-IRON  CAP 

A  contrivance  intended  to  prevent  the 
unauthorized  removal  of  covers  from 
tubular  water  and 
gas-valve  boxes, 
commonly  buried 
in  the  ground  out- 
side residences,  has 
been  patented  by 
an  Ohioan.  It  is  a 
circular  cap,  or 
seal,  of  cast  iron, 
designed  to  fit  over 
the  head  of  the 
brass  bolt  which 
fastens  the  cover, 
and  to  lock  in  that 
position  so  that  it  cannot  be  removed 
until  it  is  broken.  With  the  seal  in  place, 
it  is  impossible  to  turn  the  bolt.  A  small 
spring,  set  in  a  hole  in  the  head  of  the 
bolt,  and  a  pin  of  special  shape  inside 
the  cap  constitute  the  locking  device. 

CThe  old  War  College  at  Washington, 
D.  C,  has  been  reorganized  and  rechris- 
tened  the  "General  Staff  College  of  the 
United  States  Army." 
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Folding  Doors  for  the  Garage 

By  p.  p.  AVBRY 


ALL  of  the  common  types  of  garage 
doors  have  their  advantages  and  dis- 
advantages. Large  doors  opening-  cut- 
Ward  will  warp,  and  always  require  a 
dear  space  for 
swinging,  the  win«l 
blows  them  about, 
'and  wears  oat  the 
fastenings.  Sliding 
doors,  if  placed  in- 
side, need  a  long 
apace  on  one  side; 
or  if  two  doors  are 
used,  it  takes  dou- 
ble labor  to  oper- 
ate them.  Sliding 
doors  placed  out- 
side are  perhaps 
the  most  satisfac- 
tory of  the  com- 
mon types,  as  they 
are  subject  only  to 
warping  and  other 
effects  of  the 
weather. 

The  door  illus- 
trated is  intended 
to  overcome  all 
these  objections.  It 
can  be  readily  con- 
structed without 
any  special  manu- 
factured fittings, 
and  can  be  made  as  secure  against  bur- 
glary as  any  of  the  types  mentioned 
above.  The  only  space  required  is  with- 
in a  radius  of  about  3  ft.  from  the  hinged 
side,  and  within  3  ft.  inside  from  the 
door  casing.  If  the  car  cannot  be  moved 
more  than  3  ft.  inside  from  the  door, 
there  may  be  difficulty  in  installing  such 
a  door,  and  this  condition  must  be  care- 
fully investigated  before  d^iding  on  it. 
The  required  amount  of  space  should  be 
available  in  a  well-designed  garage,  in  or- 
der to  facilitate  handling  the  car. 

The  door  is  built  in  three  sections. 
One  of  these  is  hinged  to  the  casing  by 
^side    hinges,  and  the  other  two  are 
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The  U»e  of  a  Swivel  Hanger  for  the  Roller  Working 
en  Ua«  Track  Makca  PoasibU  a  Carage  Door 
of  Bstraocdlaaiy  CoavtiUcBC* 


hinged  together  as  shown.  The  doors 
are  closed  merely  by  grasping  the  door 
knob  and  pulling  it  over  to  the  other 
si<lc  of  the  casing,  where  an  ordinary  door 

lock  is  sufficient. 
The  r  i  g  1^  -  hand 
section  is  provided 
with  two  bolts,  of 
the  ordinary  floor 
and  ceiling  type. 
These,  in  connec- 
tion with  the  door 
latch  and  lock,  are 
sufficient  to  secure 
the  doors,  unless 
one  wishes  to 
gitard  against  forc- 
ing in  the  two 
left-hand  sections 
by  pressure  applied 
to  the  joint  be- 
tween them.  This 
may  be  taken  care 
of  by  adding  floor 
and  tnj)  bolts  to 
the  left  section, 
similar  to  those  on 
the  right  one.  The 
doors  are  opened 
merely  by  pulling 
on  the  chain  which 
bangs  from  the  top 
bolt,     as  shown. 


Thus  the  same  motion  which  unbolts  the 

door  frt)m  the  top,  pulls  it  open.  The 
section  carrying  the  knob  may  have  to 
be  folded  back  separately,  but  this  is  the 
work  of  only  a  second.  The  flatted  lines 
show  the  position  of  the  doors  when 
open. 

The  satisfactory  construction  and  op- 
eration of  doors  of  this  kind  depends 
on  the  use  and  proper  placing  of  the 
swivel  hanger  which  is  attached  to  the 
center  section.  At  the  top  of  this  hanger 
are  two  rollers  which  work  on  a  double 
steel  track.  This  track  should  be  built 
first,  before  placing  the  hanger.  The 
doors  are  then  closed,  and  the  approxi- 
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nfole  position  for  the  hanger  determined 

by  reference  to  the  upper  diagram.  Then 
open  the  doors  to  the  position  shown  by 
the  dotted  lines,  and  note  whether  this 

brings  the  center  point  of  the  hanger 
directly  under  the  center  of  the  track. 
If  it  does  not,  the  position  must  be 
changed  slightly.  It  will  be  noticed  in 
doing  this  work  that  the  distance  of  the 
hanger  center  from  the  door  itself  is  de- 
termined chiefly  by  the  closed  position 
of  the  doors;  the  distance  of  the  hanger 
from  the  hinged  joint  is  determined  by 
the  position  which  the  doors  are  to 


occupy  when  opened.  The  position  of  dw 

hanger  must,  therefore.  l)e  worked  oat 
carefully  by  experiment,  as  indicated,  be- 
fore it  is  permanently  screwed  to  the 

door  section. 

Such  a  door  can  be  fitted  with  a  lock 
of  the  same  type  as  the  door  lock,  so 
that  it  can  be  operated  with  the  same 
key  as  the  house  door.  The  door  work^ 
entirely  on  the  inside  of  tlie  casing,  so 
that  all  parts  of  the  mechanism  are  pro- 
tected from  the  weather,  and  still  but 
very  little  room  inside  the  garage  is  re- 
quired. 


Snow  Fence  for  Preventing  Drifts 

When  a  wind  blows  over  a  deep  snow- 
fall, striking  a  bank  at  the  bottom  of 


A  Portable  Pence,  Which  can  be  Quickly  Set  Vf, 
WInB  Need  for  It  Arises,  Prevents  the  Smw 
from  Drifting  over  the  Walk 

which  is  a  sidewalk,  the  walk  is  pretty 
snre  to  be  covered  with  a  deep  snow- 
drift, and  efforts  to  shovel  the  snow  off 
are  not  very  successful  as  long  as  the 
wind  keeps  up.  The  illustration  shows 
a  portable  fence,  built  in  8-ft.  sections, 
each  3  ft.  hif^h.  which  will  remedy  this 
difilculty  at  the  start.  The  fence  is 
placed  some  little  distance  to  the  wind- 
ward of  the  walk,  and  snow  which  blows 
over  it  will  in  most  cases  blow  over  the 
wallc  also.  Snow  which  blows  under  it  wilt 
not  reach  the  walk.  When  the  walk  is 
at  the  same  level  as  the  rest  of  the 
ground,  the  fence  should  be  set  closer  to 
the  walk.— J.  Horace  Van  Nice,  Chicago, 
.  Illinois. 


Cleaning  Water  Pipes  with  Potash 

Water  pipes  that  are  partly  clo^'gei 
may  be  cleaned  by  flushing  them  with  a 
strong  solution  of  water  and  potash.  To 
introduce  this  solution,  shut  aN  faucets 
on  the  same  branch,  turn  the  water  oft 
at  the  ctit-off,  put  the  vessel  containing 
the  solution  under  the  faucet  spout,  and 
open  the  faucet.  The  spout  must  be 
touching  the  liquid,  water  draining 
from  the  branch,  through  the  drain  plug, 
causes  a  vacuum  in  the  branch,  which 
will  draw  the  potash  solution  from  the 
vessel  into  the  pipes,  thus  flushing  then 
thoroughly.  But  the  faucet  spout  must 
be  kept  under  the  surface  of  the  solu- 
tion until  the  latter  is  all  drawn  in  or 
until  the  suction  ceases.-~£d.  Shetzea, 
Atlanta,  Ga. 

When  Whittle  Vahre  win  Not  CiMe 

When  the  steam  valve  of  a  whistle  be- 
comes stuck,  there  is  in  some  cases  no 
method  of  shut- 
ting off  the  steam 
from  the  whistle, 
and    it  therefore 
continues  to  blow 
until  the  boiler  is 
"killed."  This 
happens     q  n  i  t  e 
frequently     on  a 
locomotive,  either 
as  the  result  of  a 
broken  valve  or  of  dirt  getting  under  th( 
seat. 

By  the  method  shown  in  the  sketch 

the  noise  can  be  greatly  deadened.  A 
forked  stick  or  board  is  slipped  undei 
the  bell  of  the  whistle,  and  prevents  the 
greater  portion  of  the  steam  from  en- 
tering the  bell.  The  stick  can  be  quick- 
ly cut  from  a  scrap  of  wood,  with  almost 
any  wood-cutting  tool  which  happens  tO 
be  handy.— F.  W.  B.,  Sioux  City,  la. 
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S«nring  the  Purpo««  of  an  Advcrtleing  Device  mt  Well  at  That  of  Cheap  Trantportation,  Thit  Outfit  is  Used 

by  a  Salesman  Traveling  through  Rural  Districts 


An  Automobile  Body  for  Salesman's  Use 

A  Michigan  salesman,  whose  customers 
■were  farmers  living  within  a  radius  of  10 
miles  from  his  headquarters,  needed  a 
special  body  for  his  runabout,  which 
would  accommodate  his  stock  neatly,  and 
make  it  easy  to  display.  The  job  was 
done  at  a  cost  of  $23.10,  and  the  result 
is  shown  in  the  photographs.  The  base 
of  the  cabinet  is  of  2  by  4-in.  lumber,  and 
is  fastened  by  bolts  to  the  chassis.  These 
may  be  unscrewed  at  any  time,  and  the 
body  removed  to  make  way  for  the  regu- 
lar runabout  body. 

As  shown  in  the  pictures,  there  arc 
three  drawers  on  each  side  which  pull 
out  at  the  rear,  and  in  addition  there  are 
compartments  in  the  forward  end  of  the 
cabinet,  to  which  access  is  had  by  doors 
at  the  side.  A  piece  of  heavy  oilcloth 
is  tacked  over  the  roof  of  the  cabinet  to 
render  it  waterproof.  With  this  outfit, 
the  salesman  carries  on  a  business  up- 
ward of  $7,000  a  year.— Chester  VV. 
Shafer,  Three  Rivers,  Mich. 


Razor  Blade  Makes  Good  Scraper 

A  double-edged  razor  blade,  held  be- 
tween two  pieces  of  thin  wood  or  card- 
board, with  the  edges  ground  square  on 
an  oilstone,  makes  a  very  good  scraper 
which  will  hold  the  edge.  The  blade  may 
be  either  glued  or  bolted  between  the  two 
pieces  of  wood.— A.  F.  B.,  New  York 
City. 


Ventilator  Built  behind  Radiator 

Few  houses  have  sufficient  fresh  air  in 
the  winter.  This  condition  would  not 
be  so  general  if  adequate  ventilators 
were  provided  to  furnish  fresh  air  with- 
out   wasting   fuel.     Such    a  ventilator 


may  be  installed  as  follows:  A  small 
casing  is  fitted  into  the  wall  back  of  the 
lower  part  of  the  radiator.  There  are 
doors  at  the  outside  and  inside  of  this 
casing,  both  doors  opening  away  from  the 
wall.  The  inside  door  is  opened  by  pull- 
ing on  a  rod  which  runs  between  the 
sections  of  the  radiator  and  ends  in  a 
loop.  Between  the  two  doors  is  an  ar- 
rangement of  iron  links  which  has  the 
effect  of  opening  or  closing  the  outer 
door  at  the  same  time  the  inner  door  is 
opened  or  closed.  In  this  way  any  de- 
gree of  ventilation  desired  can  be  ob- 
tained, within  the  limits  of  the  opening 
of  the  doors.  The  air  which  comes  in 
at  the  bottom  of  the  radiator  combines 


RADIATOR  , 


An  Opening  Made  in  the  Wall,  and  Provided  with  Two 
Doors,  Forms  a  Ventilator  Which  Insures 
Heating  of  the  Incoming  Air 

with  the  upper  current  of  air  through 
the  radiator,  and  does  not  spread  out 
over  the  floor  as  it  would  do  if  it  were 
brought  in  at  some  other  part  of  the 
room. 


C  Raisins,  currants,  or  small  fruits,  can 
be  easily  washed  by  placing  them  in  a 
corn  popper,  which  is  then  held  under 
a  faucet. 
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APPLV  TO 

•ccnoN  or 
CASwa  MMcrur 

UNDCIIH»fl»|IMCtt 


A  piece  of  %-in.  iron  rod,  bent  to  the 
shape  shown,  is  a  handy  appliance  for 
holding  the  beads  of  a  tire  casing  apart 

while  making  in- 
b^v^  HI  If  X't^^yff    terior  repairs,  or 

patching.  In  ad- 
dition, if  made  the 
correct  size,  it  will 
serve  as  an  infla- 
tion-test  gauge. 
T  o  accomplish 
this,  pump  the 
tire  up  to  the  right 
pressure,  and 
measure  the  cas- 
ing directly  under 
the  wheel  hub, 
with  the  weight  of 
the  car  resting  on 
the  axle.  The  distance  between  the  points 
will  not,  of  course,  be  standard  for  all 
tires,  but  will  depend  on  the  size  of  the 
tire  being  measured.  A  gauge  of  this  kind 
has  perhaps  no  great  accuracy,  but  is  far 
cheaper  than  the  dial  type,  and  as  it  only 
applies  to  one  size,  it  is  less  likely  to  be 
stolen.  Also,  it  is  a  much  simpler  opera- 
ttcm  to  caliper  the  tires  than  to  nnscrew 
the  caps  and  apply  the  pressure  gauge. 


USED  AS  A  TIRt 
5PnEADE.R  WHtN  RCPAIRINa 
INSIDE  OF  A  CASINO 


Spur  for  Walking  on  Ice 

An  ice  spur,  w  h  i  c  h  is 
strapped  to   the  foot, 
allows  sharp  points  to 
protrude  beneath  the 
heel,    thus  prevent- 
ing  the    foot  from 
slipping    on  an 
icy  surface.  The 
spur  is  made  from 
sheet  steel,  bent, 
sharpened,  and 
fitted  with  straps, 
which    hold  it 
firmly  to  the  foot. 


Poultry-House  Lighting 

Experiments  made  under  a  variety  of 
conditions  have  shown  that  artificial  light 
in  poultry  houses  is  a  mone)»-maker.  By 
prolonging  the  days  in  late  fall  and  early 
winter,  the  hens  are  induced  to  exercise 
longer  and  consume  mofe  feed,  so  that 
they  lay  eggs  more  plentifully;  and  in 
some  cases  large  flock-s  have  laid  as  many 
eggs*  in  November  and  December,  when 
eggs  are  scarce,  as  in  the  spring  tTidiiths 
of  abundant  supply.    Different  methods 


of  producing  the  light  have  been  tried^ 

but  most  authorities  are  agreed  that 
electricity  is  best,  when  obtainable. 

If  electricity  is  used,  50-watt  nitrogen 
lights  give  excellent  results,  when  spaced 
about  15  ft.  apart  along  the  center  of 
the  house.  It  is  well  to  equip  the  lights 
with  dimmers,  thereby  producing  a  sort 
of  twilight,  in  which  the  birds  are  able 
to  find  the  roosts.  In  this  way  the  light 
is  evenly  dbtributed  about  the  house^ 
and  is  not  too  bright  in  any  one  spot. 

Kerosene  lanterns  have  been  used 
when  electricity  is  not  available,  but 
these  are  hardly  to  be  recommended.  It 
is  necessary  to  use  sererai  to  give  suffi- 
cient illumination,  and  there  is  consider- 
able  work  to  be  done  in  filling  and  clean- 
ing them,  trimming  wicks,  etc.  In  ad- 
dition, the  fuel  cost  is  higher. 

The  gasoline  mantle  light  has  been 
adopted  extensively  in  the  West.  When 
the  house  is  small,  individual  lanterns 
are  used,  or  else  a  tube  system.  A  four- 
light  system,  suitable  for  a  100-ft.  house, 
has,  until  recently,  cost  in  the  neighbor- 
hood of  $60  in  that  part  of  the  country, 
which  is  far  lower  than  in  the  case  of 
kerosene  lamps. 

It  must  be  Dome  in  mind  that  the  color 
of  the  walls  is  quite  a  factor,  and  that  it 
pays  to  keep  them  white.  W^hen  elec- 
tricity is  used,  it  is  not  difficult  to  ar- 
range switches  in  such  a  way  that  the 
ligkt  can  be  turned  on  early  in  the  morn- 
ing without  the  need  of  a  visit  to  the 
poultry  house.  Profits  are,  of  course,  in- 
creased by  providing  extra  light  at  the 
beginning  of  the  day  as  well  as  at  the 
end,  and  clockwork  may  be  used  to  turn 
on  the  current  at  the  hours  desired. 


Triangle  for  Isometric  Drawing 

A  p&rson  doing  much  work  in  isometric 
drawing  will  find  the  triangle  shown  very 

useful.  It  has 
two  30^  an- 
gles for  the 
t  w  o  hori- 
zontal axes 
of  the  isomet- 
ric drawing, 

and  the  sides  are  both  90*,  giving  the  ver- 
tical axis.  Its  use  will  be  found  to  save 
much  time,  as  just  what  is  required  is 
there,  and  nothing  unnecessar>'  is  in  the 
way. — S.  B.  Royal,  Philadelphia,  Pa. 


90-^ 

1  A 

i 

CAn  old  silk-glove  finger  placed  over  a 

curtain-rod  end  v '1  protect  the  curtain 
when  the  rod  is  sapped  through  the  hem. 
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To  Prevent  Radiator  from  Freezing 

Antoists  are  often  bothered  in  the  win- 
ter by  the  freezing  of  the  cold-water  pipe 
leading  from  the  bottom  of  the  radiator 
to  the  lower  part  of  the  cylinder  water 
jacket.  If  this  pipe  is  frozen,  and  the 
engine  is  started,  the  water  in  the  upper 
part  of  the  radiator  will  soon  boil,  but 
as  heat  goes  up,  and  not  down,  it  will 
boil  awav  before  thawing  out  the  frozen 
pipe.  There  is  Wl  easy  method  of  rem- 
edying this,  in  a  way  that  is  entirely 
automatic.  When  the  circulation  is 
stopped,  the  boiling  water  is  soon  carried 
off  in  the  small  overflow  pipe.  If  the 
lower  end  of  this  pipe  is  loosened  from  its 
fastening,  and  moved  to  a  point  directly 
at  the  base  of  the  cold-water  pipe,  the 
heat  pi  the  steam  will  thaw  out  that  pipe 
while  the  car  is  in  motion.  As  soon  as  it 
is  thawed  out,  the  circulation  is  resumed. 

If  the  overflow  pipe  is  so  located  that 
it  cannot  be  moved,  the  antoist  should 
carry  a  section  of  rubber  tube  to  slip 
over  the  end  of  the  pipe,  and  so  direct 
steam  to  any  cold  part  of  the  radiator  he 
desires.  The  steam  flow  will  cease  as  soon 
as  circulation  of  the  vater  through  the 
piping  is  resumed. 


Cushion  Mounting  for  Window  Panes 

In  cellar  windows,  where  the  glass 
panes  frequently  become  broken,  the 

method  of  holding 
the  glass  illus- 
trated m  the  draw- 
ing may  perhaps 
remedy  the  diffi- 
culty. Strips  of 
sheet  iron,  prefer- 
ably  galvanized, 
are  cut  to  the 
lengths  of  the 
four  sides  of 
the  sash,  and  are 
formed  to  the 
shape  indicated. 
The  rabbet  which 
receives  the  glass 
In  the  sash  must 
b  e  enlarged  t  o 
take  the  iron  strips.  Some  strips  of  bur- 
lap, or  old  carpet,  are  cut  to  fit  around  the 
edges  of  the  glass,  which  is  then  mounted 
as  shown.  It  will,  of  course,  be  neces- 
saiy  to  fasten  only  one  of  the  four  iron 
strips  at  first,  then  place  the  carpet  strips 
and  sheet  iron  in  position  on  the  other 
edges  of  the  glass  before  fosteoing  these 
hi  position. 


Fixture  Changes  Shaper  to  Grinder 

Desiring  to  sharpen  some  sheet-metal 
dies  and  shear  blades  one  day,  and  hav- 


TOOL  NOtOCII 
or  eNAPCR 


WORN  TO  BE  OPOOWO- 


A  SimU  but  Solidly  Built  Fixture  Converts  ■  Shaptf 
Into  •  Surface  Grinder  Wb«n  Required 

ing  no  machine  for  the  purpose,  our  ma- 
chinist rigged  up  a  device  which  proved 
so  satisfactory  that  it  is  now  listed  as 
one  of  the  permanent  fixtures  in  the 
shop. 

A  small  arbor,  carrying  a  V2  by  6-in. 

emery  wheel  and  a  pulley,  was  mounted 
in  a  bracket  made  as  shown  in  the  sketch, 
and  the  end  of  the  bracket  was  secured 
in  the  tool  post  of  a  shaper.  A  counter- 
shaft was  hunp  about  10  ft.  overhead, 
with  the  driving  pulley  directly  over  the 
arbor  pulley  when  the  latter  was  at  the 
center  of  the  shaper  stroke.  A  3-in. 
belt  was  used,  the  slack  in  the  belt 
allowing  enough  play  for  the  movement 
of  the  shaper. 

A  die,  or  shear  blade,  could  vthen  be 
clamped  to  the  table,  and  after  setting 
the  f!:rinder  to  the  proper  hctg'ht  and 
stroke,  it  would  be  sharpened  accurately 
with  very  little  attention  from  the  ma- 
chinist. On  long  shear  blades,  of  course, 
the  hiade  would  have  to  be  moved  along 
to  a  new  position  in  the  vise,  as  the  table 
reache<l  the  end  of  its  travel. — C.  M. 
Vaiden,  Edgewood,  Md. 


CTo  test  manila  rope,  first  free  it  from 
oil,  then  soak  for  20  seconds  in  bleaching 
powder  acidulated  with  acetic  acid,  rinse 
m  water  and  alcohol,  and  expose  for  a 
minute  to  the  fumes  of  ammonia.  Manila- 
fiber  turns  russet-brown,  while  all  other! 
kinds  of        turn  cherry-red.  ' 
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A  Water-Power  Dishwashing  Machine 


Br  P.  D.  BURKE 


THE  dibhwashing  machine  here  tic- 
scribed  can  be  built  almost  entirely 
in  the  home  workshop,  without  the 
Mse  of  machine  tools.  If  carefully  con- 
structed, it  will  do  the  same  work  as 
machines  selling  for  five  or  six  times 
as  much  as  this  one  will  cost  to  build. 
The  material  used  is  easily  obtained  and 
worked ;  it  need  not  cost  over  $10.  The 
power  is  supplied  by  a  compact  little 
water  motor,  built  into  the  machine. 


^UIKHUgTM 


take  pipe,  as  indicated;  and  must  be  set 
close  to  the  lower  side  of  the  casing,  to 
insure  the  easy  flow  of  the  water.  l5oth 
pipes  should  make  a  drive  fit  in  the 
frame.  The  length  of  the  pipes  will  be 
governed  by  the  diameter  of  the  tank 
used,  ^s  explained  below. 
.  .The  two  cover  plates  can  be  rouj^hed 
nut  with  a  hacksaw,  and  finished  with  a 
file.  They  are  then  set  in  position  on 
the  heavy  ring,  and  the  12  small  holes 
for  the  screws,  which 
hold  the  casing  to* 
gether,  are  located, 
drilled,  and  tapped,  ac» 
cording  to  the  dimen- 
sions given  in  the  draw- 
ing. Only  the  bottom 
plate  is  provided  with 
the  four  projections,  or 
lugs,  shown  .in  the  iig-' 
urc.  These  lugs  are  used 
to  fasten  the  motor  to 
the  bottom  of  the  tank. 


>M>TOfl  MUft 
•tCTION  ON  A-m 


WATtJk  MOTOR 
ContU-uctioa  of  the  Water  Motor 


Conttructioa  of  the  Water  Motor:  WaMr  uader  Pressure  is  Thrown  bya 
Noxsle  afaiatt  Blades  on  the  Wheel,  CsMinfthe  Shaft  to  Revolve  Rapidly. 
Blades,  Beariogs,  and  the  Noszls  are  Shown  in  Detail  with  DimsasioBi 


The  design  of  the  motor  is  adapted  to 
allow  it  to  work  on  water  pressure  as 
low  as  40  lb.  The  construction  of  this 
motor,  which  entails  the  largest  amount 
of  labor,  will  be  described  first. 

Motor  Casing 

A  piece  of  Y^-iu.  steel  is  first  bent  to 
form  the  large  ring  which  constitutes 

the  cylindrical  wnll  of  the  motor.  The 
two  ends  are  filed  and  brought  together, 
as  shown  in  Pig.  1.  and  are  fastened  to- 
gether by  four  rivets.  After  riveting, 
the  joint  should  be  soldered  to  make 
sure  it  is  water-tight. 

Next,  the  holes  for  tlu-  intake  and  ex- 
haust pipes  are  located  and  drnicl.  The 
exhaust  pipe  must  be  larger  than  rhc  in- 
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The      bearings  are 

turned  from  1-in.  brass 
rod,  to  the  dimensions 
given  in  the  detail.  Four 
such  pieces  should  he 
made,  three  of  them 
with  the  center  hole  clear 
throuc:li.  and  one  with 
the  center  hole  blind, 
ending  in  a  round  bot- 
tom, as  shown  by  the 
curved  line  in  the  detail. 
One  of  the  three  pieces 
is  used  as  the  upper  bear- 
ing, while  the  other  two 
form  the  rotor  hub,  as 
described  below.  The 
hearings  arc  alined  in  the  following  man- 
ner: Mount  the  lower  beariiif^  in  the  exact 
center  of  the  bottom  plate.  Screw  both 
plates  to  the  heavy  ring.  The  propeller 
shaft  is  pushed  through  the  hole  in  the 
center  of  the  top  plate,  and  into  the 
lower  hearing.  The  tipper  bearing  is 
then  placed  on  the  shaft,  and  pushed 
against  the  top  cover.  Since  the  hole 
in  this  top  cover  is  drilled  oversize,  the 
shaft  can  be  moved  around  slightly  un- 
til a  position  is  found  where  the  upper 
bearing  can  rest  tightly  against  the  cover 
plate  without  grinding  on  the  shaft.  In 
this  position  the  bearing  should  be  fas- 
tened; mark  the  positions  for  the  four 
holes  on  the  cover  plate,  remove  this 
from  the  other  parts,  and  drill  the  holes. 
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Construction  of  Rotor 

The  rotor  consists  of  24  small  blades, 
or  buckets,  mountefl  in  slots  cut  in  a 
steel  disk.  These  slots  are,  of  course, 
spaced  equidistantly  around  the  flisk. 
They  can  be  cut  out  to  the  dimensions 
shown  in  the  detail,  with,  hack  saw  and 
file.  Large  holes  may  be  made  in  the 
disk  to  lighten  it,  as  illustrated,  and  a 
hole  is  made  exactly  in  its  center  to  take 
the  shaft.  The  hub  consists  of  two 
pieces  of  brass,  identical  with  the  brass 
bearing  on  the  upper  side  of  the  cas- 
ing. The  shaft  should  he  forced  tliroucch 
the  hole  in  the  disk;  the  hub  pieces  are 
then  slipped  over  the  shaft,  and  fastened 
in  position  with  screws,  as  shown. 

The  buckets  are  of  sheet  brass,  and 
should  be  laid  out  by  means  of  a  pat- 
tern, cut  to  the  dimensions  given  in  the 
detail.  The  cup  shape  may  be  given 
them  by  driving  the  circular  part  into 
a  simple  die  by  means  of  a  steel  rod, 
shaped  to  form  a  round  punch.  The 
punch  may  be  driven  into  the  die  with 
a  heavy  hammer,  or  pressure  may  be 
applied  by  means  of  a  vise.  The  fini>;hcd 
buckets  are  set  in  the  slots  in  the  motor 
disk,  as  shown,  and  soldered. 

Noide 

The  construction  of  the  nozzle  is 
clearly  shown  at  the  upper  right  in 
Fig.  1.  Holes  are  first  drilled  in  it  with 
three  diflferent  sizes  of  drill.  The  bore  is 
then  finished  to  a  smooth  taper  by 
reaming;  if  a  taper  reamer  is  not  avail- 
able, a  worn-ont  round  file  can  be 
<3fround  to  the  proper  shape  for  this  pur- 
pose. The  nozzle  should  make  a  drive 
nt  in  the  intake  pipe.  It  should  be  forced 
in,  and  the  projecting  end  finished  off 
with  a  file. 

Final  Anembly  of  Motor 

In  the  final  ^  assembling,  care  should 

be  taken  to  adjust  the  nozzle  and  rotor 
so  that  the  stream  of  water  from  the 
nozzle  will  strike  the  exact  center  of 
the  buckets.  The  rotor  is  then  fastened 
to  the  shaft  with  a  small  steel  pin,  as 
shown  in  the  sectional  view.  The  intake 
and  exhaust  pines  should  be  well  sol- 
dered in  the  frame.  Heavy  paper  gas- 
kets, well  shellacked,  should  be  placed 
between  the  cover  plates  and  frame,  to 
insure  water-ticrTn  joints. 

Fan  Construction 

Figure  2  shows  in  detail  the  construc- 
tion of  the  fan,  which  drives  the  hot 
water  against  the  dishes  to  be  washed. 
The  hub  plate  is  mounted  on  the  pro- 
peller shaft  between  two  nuts.  The 


plates  are  set  at  an  angle  of  about  10" 
to  the  hub  plate,  and  should  be  slightly 
curved  to  give  best  results.   They  are 
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The  Fan  and  the  Completed  Machine:  Hot  Soapy 
Water  is  Thrown  in  a  Fine  Spra'y  against  All  Parts 
of  the  Dishes,  Cleaning  Them  Thoroughly 

riveted  to  the  steel  arms,  which  are,  in 
turn,  riveted  to  the  hub.    After  the  fan 

is  completed,  it  should  be  trued  up  by 
bending  the  plates,  so  that  they  follow 
each  other  in  a  perfect  circle,  and  have 
the  same  shape. 

Tank 

The  tank,  or  container,  should  be  of 
heavy-gauge  tin,  16  to  18  in.  in  diam- 
eter, ;iii<l  iltout  the  same  depth.  It 
should  I)e  fitted  with  a  water-tii^dit  cover. 
Such  a  container  can  be  purchased 
wherever  cooking  utensils  are  sold.  The 
dishes  are  placed  in  a  wire  cage,  which 
is  supported  on  four  brackets,  made  from 
sheet  steel.  These  are  riveted  and  sol- 
dered to  the  inside  tank.  For  draining 
purposes,  a  short  length  of  brass  or  cop- 
per tubing  is  soldered  into  the  side  of 
the  tank,  quite  close  to  the  bottom. 
This  pipe  should  be  fitted  with  a  cork 
or  wooden  plug. 

Anembly  of  Complcts  Machine 

The  complete  machine  is  shown  in 
the  upper  drawing  of  Fig.  2.  The  motor 
is  first  put  in,  so  that  the  projecting 
intake  and  exhaust  pipes  are  on  a  line 
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with  the  greatest  diameter  of  the  tank. 
The  exhaust  pipe  is  pushed  through  the 
hole  cut  in  the  side  of  the  tank,  next 
to  the  drain  pipe.  The  motor  can  then 
be  moved  until  the  intake  pipe  lines  ap 
with  the  hole  cut  for  it.  When  the  mo- 
tor is  moved  to  its  final  position  in  the 
center  of  the  tank,  both  pipes  should 
project  at  least  1  in.  from  the  sides  of 
the  tank.  Four  copper  rivets  are  used 
to  fasten  the  motor  to  the  bottom  of 
the  tank.  These  rivets  are  inserted  from 
the  underside,  and  the  heads  should  be 
well  soldered.  Two  small  squares  of 
heavy -gauge  tin  are  fitted  over  the  in- 
take and  exhaust  pipes,  and  soldered  to 
the  outside  of  the  tank,  as  shown  in 
the  figure.  All  parts  of  the  machine 
which  are  made  of  steel  should  be  heavily 
nickclplated  before  the  final  assembly. 
Any  of  the  steel  parts  can  be  made  of 
brass,  if  made  somewhat  heavier,  but 
even  with  brass,  it  is  desirable  to  plate 
.the  parts  well  with  nickel. 

A  short  length  of  rubber  hose  is  fitted 
to  the  exhaust  pipe.  A  longer  piece  of 
hose  is  fitted  to  the  intake  pipe.  The 
free  end  of  this  piece  should  have  a  suit- 


able connection  for  attaching  to  the  cold* 
water  faucet. 

Operation  of  Machine 
The  machine  should  be  conveniently 
located  on  a  shelf  or  stand  next  to  the 
kitchen  sink.  The  hose  leading  to  the 
intake  pipe  should  be  connected  with 
the  cold-water  faucet :  the  exhau»i 
should  be  arranged  to  flow  into  the 
sink.  The  tank  is  half  filled  with  hot 
water,  to  which  is  added  a  small  quan- 
tity of  soap  powder.  The  dishes  are 
stacked  on  edge  in  the  wire  basket.  The 
silverware  may  be  placed  in  a  small  con- 
tainer in  the  center.  The  full  basket  is 
then  placed  in  the  tank,  the  cover  put 
on,  and  the  motor  started.  The  swiftljr 
revolving  fan  throws  the  soapy  water 
up  through  the  dishes  with  a  whirlioj: 
motion,  and  thoroughly  cleanses  them 
After  running  five  or  six  minutes,  the 
tank  is  drained,  and  refilled  with  cle^ir 
hot  water.  It  need  only  be  run  a  min- 
ute or  two  for  rinsing.  The  tank  is 
again  drained,  and  the  motor  started  a 
third  time,  the  propeller  acting  as  a  fan, 
and  throwing  a  blast  of  warm  air  np 
among  the  dishes,  which  dries  them. 


Compact  Truck  fdr  Trunk  Moving 

The  illustration  shows  a  very  simple 
and  cheap  truck  for  moving  a  trunk  over 
smooth  floors  or  ground.  The  truck 
consists  merely  of  two  stout  hardwood 
handles,  an  axle  with  two  wooden  wheels, 
and  the  rope  connection.  The  axle  is 
provided  with  iron  angle  pieces  to  keep 
the  trunk  from  slipping  forward;  these 
should  extend  back  far  enough  to  keep 
the  axle  from  revolving,  and  thus  let- 
ting the  trunk  slide  forward.  The  length 


HAwnwooo 

HANOIU 


ROPt 
HEAVY  TRUNK 

IHAROWOOO  AXLS  djpMUMe 


-HAROWOOO  WMeCLS  0  OlAltETEII 
•END  TWO 

PIECES  OP  IRON    S'X  I «  Jtl  AND  VHS  TO  AXUL 

A  Simple  and  Cheap  Cellepiibtc  Tnidt  Makes  Xft 
Easy  to  Move  s Trualc  over  Smooth  Ploecs  sr  Oreund 

of  the  rope  depends  of  course  on  the 
size  of  the  trunk  to  be  hauled,  and  the 
rope  must,  therefore,  lie  tied  again  about 


one  of  the  handles  each  time  the  device 
is  adjusted  to  a  new  size  of  trunk.  The 
great  virtue  of  this  arrangement,  besides 
its  simplicity  and  low  cost,  is  the  hA 
that  it  can  be  packed  into  small  space. 


Whisky  Barrel  as  Barrow  Wheel 

On  sandy  soil  or  rough  ground,  where 
an  ordinary  whecll)arro\v  is  of  little  use. 
a  barrow  furnished  with  a  light  wooden 
roller  instead  of  a  wheel  can  give  good 
service.  An  excellent  roller  for  the  pur- 
pose can  be  made  out  of  a  discarded 
whisky  barrel,  anrl  many  of  thc«.e  have 
lately  gone  into  the  discard.  The  barrow 
frame  will  be  rather  different  from  those 
usually  Seen,  as  the  two  arms  at  the  front 
which  carry  the  axle  bearings  must  be 
far  enough  apart  to  admit  the  barreL  A 
barrow  of  this  kind  was  used  to  haul 
driftwood  out  of  the  dry  bed  of  a  stream, 
and  was  pushed  without  difticulty  over 
rough  surfaces  and  very  soft  groiuiil  In 
places  where  the  watercourse  was  tloo-ictl. 
It  was  found  that  the  empty  barrel 
buoyant  enough  to  float  the  barrow,  evni 
when  heavily  loaded. 


CCiood  chicken  troughs  can  be  made  by 
splitting  worn-out  wooden  pump  tubes, 
and  closing  the  ends  and  the  spout  hole. 
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Light  Keinovct  Particlet  from  Bye 

Small  foreign  bodies  which  are  not  im- 
bedded in  the  eyeball  may  often  be  re- 
moved by  going  into  a  dark  room,  look- 
ing up  toward  the  lighting  fixture,  then 
turning  the  light  on  quickly.  If  the  light 
is  strong  enough,  it  will  cause  a  violent 
reaction  which  will  cause  the  particle 
to  be  washed  to  the  corner  of  the  eye. 
It  is  then  easily  removed  by  means  of  a 
clean  handkerchief. — Frederick  C.  Davis, 
St.  Joseph,  Mo. 

Fire-Bucket  Sign  Prevents  Misuse 

Fire  buckets  are  usually  hung  high  to 
prevent  use  except  in  case  of  fire.  By 
making  a  float  of  cork,  and  attaching  a 
small  cardboard  sign,  reading  "O.  K.."  to 
the  upper  part  of  the  cork,  a  workman 
-will  readily  see  whether  the  bucket  needs 
replenishing  or  not,  and  will  be  still  less 
likely  to  use  the  bucket  for  any  purpose 
for  which  it  is  not  intended. — J.  H. 
Moore,  Toronto,  Can. 


Sepair  for  Hifl^-PteMure  Pipe 

A   rough-and-ready  splice   for  lai^ 

pipes,  which  requires  no  special  fittings 
and  can  be  applied  in  an  emergency,  is 
shown  in  the  illustration.  A  piece  of 
pipe,  1  or  2  in.  larger  than  that  to  be 
spliced,  is  slipped  over  the  mains,  and 
is  centered  over  the  break.  Wooden 
wedges  are  driven  in  all  around  at  both 
ends,  being  spaced  so  that  the  sleeve  is 
held  at  a  uniform  distance  from  the  main 
at  all  points.  When  the  wedges  are  all 
tight,  the  ends  of  the  sleeve  are  battered 
down  all  around,  so  as  to  overhang  the 
wedges  and  hold  them  in.  Finally  spikes 
are  driven  into  the  wood  as  shown,  to 
tighten  u^j  the  wedges. 

Besides  stopping  the  break,  this  tyi)o 
of  joint  also  acts  as  a  compensating  link 
for  otTsetting  the  effect  of  expansion  and 
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A  Multiple-Purpow  Lathe  Tool 

The  job  worker  who  gets  tired  of  hav- 

ing  to  keep  a  large  number  of  tools  in 
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contraction  in  the  main,  thereby  prevent* 
ing  further  breaks. 


A  Few  Tools  ForRcd  and  Ground  to  the  Sti.ipe  Indl- 
cated«wiU  Take  the  Place  of  a  Number  of 
Special-Shaped  Tools 

condition  in  order  to  be  ready  to  handle 
an  occasional  lathe  job,  will  find  the  tool 
illustrated  a  very  interesting  one.  With 
it  he  can  handle  a  wide  ranc^c  of  work, 
especially  if  both  right  and  left-hand  tools 
of  this  type  are  provided. 

The  tool  is  shaped  as  shown  at  the 
upper  left  in  the  picture;  it  is  quite  im- 
portant that  the  comers  be  beveled  off 
slightly,  so  that  a  smooth  surface  will  be 
left  on  the  work,  even  when  taking 
roughing  cuts.  The  large  variety  of  oper- 
ations in  which  it  can  be  used  is  sug- 
gested in  the  other  views.  The  tool  is 
very  rigid,  so  that  heavy  cuts  can  be  suc- 
cessfully taken;  it  is  economical,  as  it 
eliminates  the  necessity  of  having  several 
other  tools;  it  is  not  at  all  difficult  to 
forge,  and  when  it  has  been  worn  down 
by  repeated  gritu1iti;,'s.  it  is  easily  dressed. 
Many  tools,  on  the  contrary,  are  of  such 
shape  that,  when  worn  out,  it  is  impos- 
sible to  dress  them  without  cutting  oflf 
and  \\a<fini:  con ^i(leral»le  steel.  Xot  the 
least  ot  ilic  a<h.iiitages  of  this  type  is  its 
long  life,  as  both  corners  are  used,  one 
for  turning  and  the  other  for  boring. 

The  angle  of  the  cutting  edge,  as  illus- 
trated, is  right  for  low-carbon  steel  and 
cast  iron;  for  working  wood  and  bras^, 
the  angle  will  have  to  conform  to  the 
usual  practice  in  cutting  those  materials. 
— M.  L.  Lowrey,  Livermore,  Calif. 
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Poultry-House  Ventilation 

P.oultry  raisers  have  come  to.  realize 
that  the  ventilation  of  the  poultiy  house 
is  a  very  important  matter.  There  must 


Muslin  VentiUtors  can  be  Used  in  the  Poulirv  HottM 
to  Secure  Abundance  of  Air  without  ElflMr 
Drafts  or  Extremes  of  Temperature 

be  an  abundance  of  fresh  air  without 
extreme  heat  or  cold,  and  without  damp- 
ness and  drafts.  Proper  conditions  cannot 
be  had  with  the  makeshift,  wrongly  used 
Yentilators  frequently  employed. 

One  method,  which  has  proven  success- 
ful, {<!  to  use  the  straw  air  strainer.  A 
second  ceiling  is  built,  about  6  in.  below 
the  r(  uular  ceiling:,  in  the  form  of  a  lat- 
ticed framework.  A  trapdoor  in  the 
center  of  this  makes  it  possible  to  change 
the  straw  which  is  packed  l)etween  the 
lattice  and  the  orifriual  ceiling.  \'cnts, 
or  wide,  low  openings,  must  be  cut  in 
the  sides  of  the  house  as  close  under  the 
eaves  as  possible.  The  air,  entering  at 
these  vents,  filters  through  the  straw,  and 
thus  into  the  poultry  house.  No  drafts 
are  possible,  and  the  temperature  is  kept 
very  nearly  constant.  The  straw  also  ab- 
sorbs a  great  deal  of  moisture. 

Another  method,  in  rather  wide  use, 
is  to  cover  an  ordinary  window  frame 
v.ith  muslin,  instead  of  using  glass.  An 
improvement  on  this  type  of  ventilator 
is  shown  at  the  rigbt  in  tbe  drawiner-  A 
light  wooden  frame  covered  with  muslin 
is  hung  from  a  wire,  which  serves  as  a 
track.  The  frame  can  tbiis  be  moved 
sideways,  over  or  away  from  the  window 
opentnfT.  Screw  eyes  on  the  frame  allow 
it  to  flidc  easily  over  (he  wire.  The  wire 
itself  may  be  fastened  either  to  screw 
eyes  or  over  blocks  at  either  end.  To 


the  left  is  shown  a  similar  frame,  movin;^ 

up  and  down.  In  this  case  it  will  be 
necessary  to  arrange  some  means  of  hold- 
ing the  frame  at  the  heif^t  desired. 

Either  pegs  that  fit  into  holes  in  the 
wall,  or  a  hook  fitting  into  screw  eyes, 
placed  at  various  heights  in  the  wall,  may 
be  used  for  this  purpose. 

The  advantage  of  the  air  strainers  over 
muslin-covered  frames  is  that  the  latter 
have  to  be  adjusted  accurately  to  the 
weather,  wliile  the  air  strainer  requires 
no  attention  whatever. — ^J.  T.  Bartlett, 
Ft.  Collins,  Colo. 


Hauling  Christmas  Trees 

Christmas  trees,  which  are  dragged  in 
on  a  sled  over  the  snow,  are  often  so 
badly  injured  on  one  side  that  this  side 
has  to  be  placed  against  a  wall  when 
the  trees  are  set  up.  As  it  is  usually  pre- 
ferred to  set  the  tree  in  the  middle  of 
the  room,  the  breaking  off  of  branches 
should  be  avoided.  This  can  be  done,  if 
the  tree  is  placed  on  the  sled  with  sim- 
ple trusses  on  which  the  main  trunk  of 
the  tree  rests  directly,  thus  taking  the 
weight  from  the  branches. 


Tongs  for  Hardening  Round  Diet 

In  hardening  round  threading  dies» 
they  are  often  found  to  spring  out  of 

shape,  or  to  crack  across  the  narrow  por- 
tions of  the  steel.  This  can  be  avoided 
by  the  use  of  a 
'•jiecial  pair  of 
tongs  made  like 
the  sketch,  and  as 
here  described: 

The  dies  are 
made  in  the  usual 
way.  and  the 
opening  for  ad- 
justment is  cut 
only  partly 
through.  The 
tongs  have  asbes- 
tos inserts,  spaced 
to  grip  the  die  on  the  thin  parts,  as 
shown.  Held  in  the  tongs,  the  die  is 
placed  in  the  fire,  and  heated  to  a  cherry 
red.  then  quenched  in  oil  or  water.  The 
asbestos  inserts  retard  the  cooling  proc- 
ess on  the  thin  parts,  leaving  them  with 
the  dc<irc(l  sprint^  temper,  and  prevent- 
ing crackmg.  1  he  die  is  next  drawn  to 
temper  in  hot  oil  or  on  a  plate,  as  usual, 
and  when  cold  the  remainder  of  the  slot 
is  cut  through  with  a  thin  grinding 
wheel.— Violet  Johnson,  Rockford,  IlL 
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Elevator  for  Portable  Saw  Frame 

By  the  use  of  an  elevator  like  that 
shown  in  the  accompanying  drawings,  the 
labor  of  one  man  is  saved. 

As  soon  as  a  len^h  of  wood  has  been 
cut  ofif,  it  drops  directly  into  the  chute, 
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Antique  Mahogany  Furniture 

Unfinished  mahogany  furniture  can  be 
given  the  appearance  of  old  mahogany 
by  applying  bichromate  of  potash  dis- 
solved in  water.  The  shade  is  regulated 
by  the  strength  of  the  solution,  or  by 

varying  the  number  of  coats  applied.  The    whence  the  chain  carries  it  to  the  upper 
surface  of  the  wood 
tends  to  become  rough 
when    the  solution 

touches  it,  owing  to  the 
presence  of  water  in  the 
mixture,  but  it  can  be 
restored  by  using  sand- 
paper after  each  coat  of 
the   solution   has  thor- 
ouj^hly  dried.   This  is  an 
excellent    method  of 
staining  inlaid  mahog- 
any, as  the  solution  has 
hardly  any  efi'ect  upon 
the  wood  used  for  the 
inlay.    When  other 
methods  are  employed,  it   is  generally 
necessary  to  protect  the  inlay  with  shel- 
lac, or  to  prevent  the  stain  from  passing 
beyond  the  edpes  of  the  inlaid  portion, 
which  will  otherwise  assume  the  same 
color  as  the  rest  of  the  wood.    A  light, 
soft  brush  is  necessary  in  the  latter  case. 

This  method  of  staining  can  save  the 
amateur  cabinetmaker  a  good  deal  of 
trouble,  when  repairing  mahof^any  furni- 
ture, if  he  has  difficulty  in  matching  the 
original  piece.  He  can  give  the  surface 
uniformity  by  using  wood  of  a  fairly  light 
color,  and  deepening  the  shade  with  re- 
peated applications  of  the  same  solution. 
— Chas.  A.  King,  East  Kingston,  N.  U. 


Oilcan  with  Flexible  Spout 

An  oil  feeder  with  a  flexible  spout  can 
be  made  at  very  slight  expense  by  solder- 
ing one  end  of  a  narrow  piece  of  lead  pipe 

to  the  screw  top 
of  a  small  oil  con- 
tainer, and  beat- 
ing the  other  end 
to  a  taper  point, 
leaving  a  hole  just 
large  enough  for 
the  oil  to  escape. 
Or  a  spout  can 
be  taken  from  a 
small  feeder  and 
fastened  to  the 
pipe,  making  the 
hammering  process  unnccessan--.  The 
lead  pipe  can  be  bent  to  almost  any  angle, 
and  will  be  found  a  great  convenience  in 
reaching  awkward  places. 


CMO  View  FRONT  VIEW 

Alt  BndlcM-Cbatn  Elevator,  Built  onto  a  Saw  Frame,  Make*  It  UbBCC* 
MUiy  to  Have  a  Man  to  Take  the  Pirccs  of  Wood  aa  They 
arc  Cut.  and  Throw  Them  to  the  Pile 

end,  discharging  it  upon  a  short  incline, 
from  which  it  drops  to  the  pile.  A  con- 
siderable pile  of  wood  may  tlius  be  cut 
before  moving  the  outfit  ahead  to  a  new 

position. 

The  elevator  consists  mainly  of  a  V- 

shaped  chute,  at  the  end  of  the  saw  bench 
and  running  up  beside  the  saw.  Through 
it  runs  a  chain  belt,  driven  by  a  small 
sprocket  on  a  coiintcrsliaft,  which  in  turn 
is  driven  from  the  mandrel  by  means  of 
other  sprockets  and  a  chain,  as  shown. 
To  the  elevator  belt  are  attached,  at  suit- 
able intervals,  wood  blocks  made  to  fit 
the  inside  of  the  chute.  The  elevator  is 
held  in  place  at  the  lower  end  by  two 
hooks  formed  of  mallcaltlc  iron  engatjing 
the  countershaft,  one  on  either  side  of 
the  sprocket,  and  at  the  upper  end  by  a 
lone:  wooden  j)icce,  or  other  suitable  sup- 
port. Of  course,  hard  and  fast  rules  for 
constructing  one  of  these  elevators  can- 
not 1)C  followed  in  every  case,  due  to  wide 
variation  in  the  construction  of  cut-olT 
saws,  but  the  man  handy  with  tools  will 
find  little  difficulty  in  adapting  this  con- 
venience to  any  particular  frame. 

With  the  wood  to  be  cut  piled  hori- 
zontally, one  man  can  operate  such  an 
outfit  alone  if  desired,  and  make  very 
satisfactory  progress. — Arthur  J.  Dunc- 
kel,  DolgeviUe,  N.  Y. 


CFlowers  may  be  preserved  by  dipping 
quickly  in  molten  paraffin.  Leaves  must 
be  coated  with  green  wax.  White  or 
light-colored  flowers  take  this  treatment 
best 
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Handy  Vise  for  Planing  Doors 


Carpenters  are  often  called  upon  to  do 
odd  jobs  such  as  planing  doors  that  have 


The  Door  it  Held  Upright  for  Planinc  by  a  Notched 
Piece  of  Board  Which  Pita  against  the  Door  Casing 

swelled.  Usually  the  task  is  made  more 
or  less  difficult  by  the  absence  of  vise 
or  workbench,  A  simple  vise  can  be 
quickly  made  by  cutting  a  notch  in  the 
center  of  a  scrap  piece  of  2  by  4-in.  lum- 
ber, then  notching  the  ends  to  fit  in  the 
door  casing.  The  door  is  taken  from  its 
hinges,  and  placed  against  the  2  by  4-in. 
piece,  with  the  end  of  the  door  fitted  into 
the  notch  cut.  A  nail  driven  into  the 
floor  at  the  other  end  of  the  door  holds 
the  door  tight  against  the  vise  and  pre- 
vents it  from  falling. — H.  K.  Capps,  Stahl, 
Missouri. 


Notches  Help  Lathe  Dog  to  Hold 


Work  held  in  a 
lathe  dog  oftcti  slips 
around  when  a  heavy 
cut  is  taken  off  the 
stock.  Notches  filed 
into  one  side  of  the 
dog  will  usually  pre- 
vent the  recurrence  of 
this  trouble. 


Sandpaper  Holds  Whetstone 

Place  a  piece  of  sandpaper,  sanded  side 
down,  un(ler  the  whetstone,  on  the  top 
of  the  workbench.  Turn  the  edges  of 
the  paper  up  a  trifle,  and  the  stone  will 
not  slip,  because  it  is  held  to  the  paper 
by  suction  as  soon  as  pressure  is  applied 
on  the  stone,  and  the  paper  is  kept  from 
slij)ping  on  the  bench  by  its  rough  surface. 
Also,  the  paper  will  catch  the  oily  dis- 
charge and  thus  keep  the  bench  clean. 


"Don'ts"  for  the  Furnace 

Don't  shake  live  coals  into  the  ash  pit 
Don't  let  ashes  collect  under  the  grates, 
l^on't  shake  down  the  ashes  too  much 
in  mild  weather. 

Don't  forget  to  shake  them  down  thor- 
oughly in  cold  weather. 

Don't  forget  that  the  fire  needs  air  in 
order  to  bum. 

Don't  admit  so  much  air  that  it  becomes 
chilled. 

Don't  let  too  much  air  in  above  the 
fire;  it  needs  very  little. 

Don't  let  partly  burned  gas  escape  from 
the  fire,  owing  to  a  lack  of  air  to  burn  it. 

Don't  believe  any  manufacturer  who 
says  his  furnace  will  burn  air.    It  won't. 

Don't  disturb  the  fire  any  oftener  than 
necessary,  especially  with  hard  coal. 

Don't  use  twice  as  much  coal  as  nec- 
essary, merely  because  you  haven't  stud- 
ied your  furnace. 

Don't  let  clinkers  collect  in  the  fire; 
every  few  days  run  a  poker  through  it, 
find  the  clinkers,  and  remove  them. 

Don't  let  clinkers  stick  to  the  grates 
or  the  sides  of  the  fire  pot,  or  the  iron 
may  become  burned. 

Don't  fire  the  furnace  too  often;  give 
it  plenty  of  coal  three  times  a  day,  and 
leave  the  fire  alone  in  the  meantime. 

Don't  let  the  fire  become  thin  in  order 
to  save  coal.  Let  the  fire  come  even  with 
the  bottom  of  the  fire  door,  and  if  the 
weather  is  mild,  use  the  dampers. 

Don't  leave  the  damper  in  the  fire  door 
open  more  than  20  or  30  minutes  after 
hard  coal  is  placed  on  the  fire — 45  min- 
utes for  soft  coal. 

Don't  forget  to  use  the  ash-pit  damper 
and  the  chimney  damper  in  conjunction 
with  each  other.  When  opening  one 
damper,  close  the  other.  Both  control 
the  admission  of  air  to  the  furnace. 

Don't  neglect  to  attend  to  the  fire  care- 
fully at  night,  -\bout  half  an  hour  before 
the  fire  is  to  be  checked  for  the  night,  re- 
move the  ashes  thoroughly  from  the  fire, 
and  from  the  ash  pit.  Put  enough  coal 
on  the  fire  to  cover  it  completely,  and 
shut  off  the  dampers. 

Don't  move  the  dampers  oftener  than 
necessary. 

Don't  worry  about  the  furnace. 


CWhen  a  large  hole  is  to  be  bored  quite 
accurately  with  an  expansive  bit,  first 
make  a  hole  at  the  center  just  slightly 
smaller  than  the  feed  screw  on  the  end  of 
the  expansive  bit.  Then  proceed  with 
the  large  bit,  taking  a  fine  cut. 
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First-Aid  Kits  for  the  Mechanic 

Every  mechanic  is  likely  at  some  time 
or  other  to  be  the  victim  of  an  accident 
which  makes  necessary  the  use  of  anti- 
septics, pain  allaycrs,  or  dressings.  It 
may  be  that  he  only  "barks  a  little  skin 
off  his  finger,"  but  if  uncared  for  this 
may  prove  serious. 

The  two  types  of  first-aid  kits  shown 
in  the  drawings  were  designed  to  meet 
the  needs  of  both  the  shop  worker  and 
the  mechanic  employed  on  outside  jobs. 
An  addition  to  the  ordinary  dinner  pail 
provides  the  mechanic  with  the  neces- 
sary articles,  wherever  he  may  be  work- 
ing, while  the  more  pretentious  outfit  is 
especially  valuable  in  the  shop,  where 
many  minor  cases  require  attention  each 
day. 

A  tin  false  bottom,  soldered  about  IV2 
in.  above  the  regular  bottom  of  a  din- 
ner pail,  provides  room  for  a  sliding 
drawer,  also  made  of  tin.  The  metal  be- 
tween the  two  bottoms  must  be  cut  out 
at  one  end,  to  provide  for  the  insertion 
of  the  drawer.  Several  divisions  in  the 
drawer  hold  the  various  articles  separate, 
always  just  where  they  can  be  grasped 
quickly,  and  protected  from  either  break- 
age or  contamination.  Further  protec- 
tion is  secured  by  lining  the  drawer  with 
heavy  felt. 

The  contents  of  such  a  kit  should  in- 


troleum  jelly  or  vaseline,  powdered  alum 
or  bicarbonate  of  soda  for  acid  burns; 


DETAIL  or  DRAWCA 


The  Mechanic  Working  Away  from  the  Shop 
Cam  HU  Own  Fint-Aid  SuppUca  in  tha 
Bottan  «C  Hi*  Diaaar  Fill 


A  Weodm  Casa  Prevldaa  a  Porubla.  Yat  Coonltielir 
Bqnippad  Pirat-Atd  Kit  for  tba  Macfataa  Sbop 

bottles  of  turpentine,  peroxide,  iodine, 
and  oil  for  bums,  and  other  articles  to 
suit  the  mechanic,  such  as  scissors  and 
finger  cots. 

For  shop  use  a  larger  and  more  com- 
plete equipment  is  desirable.  This  may 
be  handled  quickly  and  effectively  if 
stored  in  a  wooden  case  such  as  shown 
in  the  drawing.  In  the  lower  half  of 
the  case  are  compartments  for  the  va- 
rious articles,  while  straps  looped  in  the 
upper  half  of  the  case  hold  the  bottles 
and  the  brush,  which  are  useful  parts  of 
the  equipment. 

The  contents  of  this  kit  should  include 
the  following:  Arnica,  carbolic  acid, 
peroxide,  green  soap,  cholera  mixture, 
aromatic  spirits  of  ammonia,  essence  of 
peppermint,  iodine  and  brush  to  apply 
it  with,  vaseline,  adhesive  plaster,  ab- 
sorbent cotton,  several  widths  of  gause 
bandage,  medicine  glass  and  spoon,  scis. 
sors,  tourniquet,  and  one  of  the  many 
good  first-aid  books. 


elude  the  following:  Adhesive  tape, 
gauze    bandage,    aseptic    cotton,  pe- 


CThe  tick  of  a  watch  placed  on  a 
table  top  may  be  deadened  by  plac- 
ing an  inverted  glass  tumbler  over  it, 
so  that  it  may  readily  be  seen  but  not 
heard. 
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Quards  Protect  the  Saw  and  Ax 

In  oirrying  a  long  crosscut  saw.  or 
even  an  ax.  a  long  distance,  there  is 
always  some  danger  of  accident,  especially 
if  the  person  carrying  it  stumbles  or 
comes  in  contact  with  branches  of  trees. 
In  the  interest  of  safety,  it  is  therefore 
desirable  to  cover  the  sharp  edges,  and 
means  for  doing  this  are  shown  in  the  two 
drawings.  The  saw  guard  con- 
sists of  a  board,  grooved  to  take 
the  toothed  edge  and  strapped 
around  the  saw  blade. 
It  may  be  easier 


A  Saw  Guard  of  This  Type  Not  Only  Makes  Carrying 
lafcr.  but  Eliminatea  the  SpringitiK  of  the  Blad* 
Which  Makei  a  Saw  Hard  to  Carry 

to  make  the  guard  of  two  boards,  beveled 
with  a  plane  and  nailed  together,  but  in 
this  case  care  must  be  taken  that  the 
saw  teeth  do  not  cut  their  way  through 
and  come  in  contact  with  the  nails.  Be- 
sides making  for  safety,  this  guard  makes 
the  saw  easier  to  carry,  as  the  board 
stilTens  the  blade  and  does  away  with 
the  springy  motion  usually  so  trouble- 
some. 

The  ax  guard  is  made  of  a  piece  of 
leather  taken  from  an  old  shoe  or  some 

other  piece  of  stiff, 
heavy  leather.  To 
avoid  cutting  the 
leather,  it  is  well 
to  mount  a  sheet 
of  very  soft 
copper  at  the 
place  where  the 
edge  would  other- 
wise come  in  con- 
tact with  the 
leather.  The  guard 
is  strapped  over 
the  Made  in  the  same  manner  as  the  saw 
guard. 


ANNI 

COPPCH 


How  to  Make  Printers'  Rotten 

Wishing  to  reduce  operating  expenses, 

a  printer  adopted  the  practice  of  re-cov- 
ering his  rollers  in  his  own  shop,  instead 
of  sending  them  out.  As  the  rollers  were 
small,  he  used  the  metal  tube  nf  a  hi- 
cycle  pump  as  a  mold,  and  mixed  the 
compound  himself.  The  operation  is  not 
difficult,  but  a  little  experimenting  with 


the  compound  is  necessary  before  the 
proper  resiliency  is  attained.  1  o  make 
the  compound,  add  ^  pt.  of  glycerin 
and  i/o  pt.  of  table  sirup  to  1  II).  of 
shell  glue.  Put  the  vessel  containing  the 
ingredients  into  a  metal  pot  with  water 
in  it,  and  boil  on  a  very  slow  fire,  stir- 
ring constantly,  so  that  they  will  be  thor- 
oughly mixed.  When  the  right  consist- 
ency IS  reached,  the  mixture  will  congeal 
quickly  around  a  stick  thrust  into  it, 
after  taking  it  off  the  fire  a  moment. 
Before  it  is  ready  for  use  prepare  for 
the  molding  operation.  If  a  bicycle 
pump  tube  is  to  be  used,  thrust  one  of 
the  ends  into  a  large  potato,  so  as  to 
make  an  impression  in.  deep.  In  the 
center  of  the  impression  make  a  still 
deeper  one,  by  thrusting  in  the  end  of 
the  roller  core  as  far  as  the  shoulder. 
Oil  the  inside  of  the  tube  thoroughly, 
and  set  it  in  a  vertical  position  on  the 
impression  in  the  potato,  with  the  core 
running  upward  through  the  center.  An- 
other potato  is  held  m  readiness,  to  be 
used  as  a  cover  on  the  upper  end  of  the 
tube,  with  impressions  of  the  tube  and 
core  corresponding  to  those  in  the  po- 
tnto  at  the  lower  end.  Pour  in  the  com- 
pound, filling  the  tube  to  the  top;  place 
the  cover  in  position,  to  keep  the  core 
in  the  center,  and  let  the  mixture  stand 
until  it  is  completely  hardened,  which 
will  take  five  hours,  or  a  little  more 
Take  off  the  potatoes,  and  push  the  roller 
out  of  the  tube  by  nu-ans  of  the  core. 


Post  Tamper  of  Pipe  Fittings 

A  durable  post  tamper  is  made  from  a 
6-ft.  piece  of  1%-in.  pipe,  fitted  at  each 
end  with  reducing 

couplings,  which  <W~enm  cwseo  vwtm 
are  closed  with 
cenu'iit.  or  a  block 
of  hard  wood 
driven  in  tightly. 
One  end  is  made 
3  in.  and  the  other 
2  in.  in  diameter, 
to  adapt  it  to 
varying  condi- 
tions. A  tamper 
made  in  this  way 
is  convenient  in 
size  and  weight. 

and  is  also  very  enective  for  the  purpose 
for  which  it  is  intended. 


CThe  stopper  of  a  glue  bottle  may  be 

{»revented  from  sticking  by  rubbing  a  little 
ard  on  it  before  the  glue  has  touched  it. 
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Semovinc  Scal«  from  Sted  Tubing 

Tlie  process  of  welding  develops  a 
heavy  scale  on  steel  or  iron,  which  is 
easily  removed  by  sandblasting,  chipping, 
or  pickling  the  welded  article.  But  H 
Steel  tubing  is  welded,  the  scale  formed 
inside  of  it  is  hard  to  reach;  only  ream- 
ing will  properly  do  the  job,  and  this 
usually  spoils  the  reamer. 

A  good  way  to  get  the  scale  out  is  to 
heat  the  tube  to  a  bhick  heat,  and  then 
plunge  it  in  cold  water.  The  sudden  con- 
traction of  the  metal  loosens  the  oxide 
scale,  which  can  then  be  easily  scraped 
out  with  a  round  file. 


sprockets.  The  drawing  shows  a  way 
of  oiling  the  chain  while  on  the  road.  It 


HingK  at 


Window  Stop 

A  simple  win- 
dow stop  which 
locks  both  sash 
is  made  by  setting 
a  butt  hin^e  flush 
into  the  upper 
sash.  When  the 
hinge  is  open,  as 
shown,  neither 
sash  may  be 
opened  past  the 
hinge,  thus  keep- 
ing out  burglars 
or  other  intruders. 


Typewriter  Cleaned  by  Compressed  Air 

Oeaning  a  typewriter  with  a  brush  or 

cloth  is  a  long  and  tedious  operation,  and 
the  job  is  hardly  ever  done  thoroughly, 
as  there  are  many  parts  of  the  mechanism 

which  are  very  difficult  to  reach.  VVith 
compressed  air  the  work  can  be  done  in 
a  short  time,  and  a  moderately  strong 
blast  will  remove  the  smallest  particles, 
so  that  a  very  complete  cleansing  will  he 
accomplished.  Automobile  gara^t-s  arc 
now  so  numerous  that  nearly  every  one 
has  access  to  compressed  air,  and  it  is 
worth  while  to  take  the  typewriter  to  the 
garage  whenever  the  mechanism  becomes 
clogged  with  dust  and  fr;' irmi-nts  of 
eraser. — Paul  L.  Fetherston,  .Milton,  Wis. 


Motorcycle  Drive  Chains  Oiled 
While  Running 

If  no  provision  is  made  for  oiling  the 
drive  chains  of  motorcycles,  the  result  is 
that,  before  the  end  of  a  long  trip  is 
reached,  the  chain  becomes  dr^,  thus 
wearing  tUc  rollers,  connecting  pms,  and 


Motorcycle  Drive  Chains  may  be  Greased  by  Intro* 
ducing  an  Oil-Pipe  Line  from  the  Puttid  UMd 
to  Inject  Lubricant  into  the  Motor  Base 

saves  much  trouble  and  requires  little 
attention.  Most  motorcycles  are  pro- 
vided with  hand  pumps  (or  injecting  oil 
into  the  motor  base.  A  Y-pipe  connec- 
rion  inserted  in  the  pipe  which  leads  from 
the  oil  pump  to  the  motor  base  is  fitted 
with  shut-oft  valves  in  each  branch.  From 
one  of  these  a  pipe  conveys  the  oil  to  the 
motor  base,  as  originally.  'Fhc  other  pipe 
leads  to  a  point  just  over  the  lower  stretch 
of  the  long  drive  chain.  With  this  ar- 
rangement, it  is  easy  to  oil  the  chain  by 
opening  the  valve  in  the  jiipc  leading  to 
the  chain,  closing  the  valve  leading  to  the 
motor  base,  and  giving  the  pump  handle 
Several  strokes.  Such  a  change  in  the 
oiling  system  will  prove  a  great  conven- 
ience and  may  in  the  end  save  consid- 
erable expense. — ^John  £.  Hogg,  Alham- 
bra,  Calif. 


Handle  for  Soft-Metal  Hammer 

A  scrap  of  steel  tubing  will  provide 
material  for  the  handle  of  a  soft-metal 

hammer     to  be 

used  for  driving  luiiiiK'HAMMeR hkad 
in  taper-  shank 
drills,  and  for 
similar  purposes. 
One  end  of  the 
tube  is  flattened, 
bent  around,  as 
shown,  and  fast- 
ened with  a  small  bolt  or  machine  screw. 
The  hammer  head,  of  lead  or  babbitt, 
can  be  molded  in  a  hole  drilled  in  a 
wooden  block  with  an  expansive  bit. 
When  the  head  has  been  too  nmch  bat- 
tered to  be  of  further  use,  it  can  be  easily, 
removed  and  remolded. 


HANMEVMIN  CLMtr 
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Removing  Play  in  Bushings    .  . 

THe  renewal  of  each  bushing  in  the 
jointed  connections  of  an  automobile  in- 
volves considerable  work,  especially  if 
any  sizes  are  required  that  necessitate 
lathe  work. 

Bronze  bushings  will  respond  to  end 
pressure  sufficiently  to  close  the  bore,  or 


Wbf  It  U  Not  PraetU 
cable  to  Renew  et  Ontc  0 

Worn  B<i?hing,  Either  of 
the  Methods  Shown  mav 
be  Employed  for  a  Quick 
Tcnaperafy  Repair 

central  hole,  and  for  this  reason  a  punch 

can  he  used  to  advantage  to  secure  a 
neat  fit  around  the  pivot,  or  wrist  pin, 
free  from  lost  motion. 

Place  the  bushed  member  in  a  verti- 
cal position  on  a  circular  piece,  the  di- 
ameter of  which  corresponds  to  the 
outer  diameter  of  the  bushing,  and  on 
the  upper  side  place  a  similar  j)iece. 
Rest  these  on  a  solid  support,  as  an  an- 
vil, and  drive  with  a  substantial  ham- 
mer. This  is  continued  until  the  bush- 
ing closes  up  the  desired  amount,  over 
the  full  length  of  the  bearing.  Ream  out 
the  excess  at  the  extreme  ends,  with  a 
reamer  of  the  correct  size.  Wrist-pin 
hearings,  gear  bushings,  steering-pivot 
cotincctinns,  and  almost  any  brf)iize  bush- 
ing will  respond  to  this  treat  nutit. 

The  treatment  of  bushings  by  clean- 
ing the  center  with  acid  and  pouring 
molten  solder  into  them,  is  also  a  simple 
means  of  accomplishing  a  snug  fit  in  the 
minimum  of  time.  The  bulk  of  the  solder 
is  allowed  to  blow  out  before  harden- 
ing, leaving  only  a  thin  film.  The  inner 
surface  of  the  bushing  is  trimmed  to 
remove  the  excess,  and  the  pivot  or  boh 
is  driven  through.  This  method  is  not 
permanent,  and  the  process  must  be  re- 
peated occasionally  to  keep  the  pivot 
tip^ht.  Do  not  attempt  this  at  the  wrist 
pm,  as  the  temperature  of  the  piston 
is  too  high  for  a  tinned  bearini:.  or.  in 
fact,  in  any  other  bearing  which  may 
become  excesshrety  hot. 


To  Divide  a  Mixed  Number  by  Two 

In  many  lines  of  work,  and  particu- 
larly in  drafting,  it  is  very  handy  to  know 
a  quick  way  of  halving  a  quantity  which 
is  expressed  by  an  odd  number  followed 
by  a  fraction.  It  is  chiefly  with  large 
numbers  that  the  advantage  of  this 
method  is  shown,  but  9%  will  serve  as 
an  example. 

Divide  the  integral  number  (in  this 
case  9)  by  2,  and  neglect  the  remainder 
(in  this  case,  1).  This  gives  4,  which  is 
written  down  as  the  integral  number  in 
the  result. 

Add  together  the  numerator  and  de- 
nominator (in  this  case,  5  and  8,  making 
13)  and  write  it  down  as  the  numerator 
in  the  result.  Multiply  the  denomina- 
tor, 8,  by  2,  and  the  product  is  16.  Use 
this  as  the  denominator  in  the  result,  and 
4*^1(5  is  obtained  as  the  final  figure. 

Little  time  is  saved  when  the  number 
is  a  small  one,  but  speed  is  increased 
with  a  minimum  chance  of  error  when 
this  method  is  applied  in  the  case  of  a 
large  number.— H.  A.  Pearson,  East  Chi- 
cago, Ind. 


Safety  Insulated  Test  Clip 

In  testing  electrical  apparatus,  it  is 
always  desirable  to  have  some  means  of 
quickly  connecting  the  apparatus  to  the 
electrical  supply.  Most  of  such  appli- 
ances are  unprotected  against  short-cir- 
cuiting when  they  come  together  or 
against  some  other  object,  sometimes 
causing  dangerous  shocks  to  the  opera- 
tor. Others  are  covered  with  soft  rub- 
ber; these,  if  used  around  machines  and 

iwooonriBcii  ,  exposed  to  oil. 

are  often  more 

dangerous  than  if 
not  covered  at  all, 
as  the  rubber 
soon  is  affected 
by  the  oil,  and 
cracks  or  rots,  al- 
lowing the  hand 
to  come  in  con- 
tact with  the  bare 
metal. 

To  o  v  e  r  - 
come  some  of 
these  difficulties 
and  eliminate 
danger  in  the  test  rooms  of  a  large  elec- 
trical factory,  several  types  of  con- 
nectors, or  clips,  were  designed  and  tried 
out.  The  upper  sketch  shows  one  which 
has  been  much  used  on  account  of  its 


WOOD  OR 
FIBm  INSULATOR 
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simple  and  rugged  construction;  tt  is  en- 
tirely insulated  by  a  durable  covering, 
which  protects  the  operator  from  shocks, 
and  prevents  "shorts"  if  clips  carrying 
different  potentials  come  together. 

The  clip  consists  of  an  outside  cover- 
ing of  wood  or  fiber,  fastened  with  six 
small  machine  screws  to  the  brass  jaws. 
The  screws  are  cotintersnnk  into  the  cor- 
ering,  and  are  covered  with  insulating 
pitch  or  compound.  The  central  sketch 
shows  the  pattern  for  the  brass  jaws, 
which  are  made  from  heavy  sheet-brass 
punchings.  They  are  attached  to  a  pin 
and  a  steel  coil  spring,  which  should  be 
rather  stiff.  A  brass  cable  clamp  holds 
the  cable  mechanically  to  the  clip,  and 
the  electrical  connection  is  made  by  sol- 
dering the  wires  directly  to  the  jaws  of 
sheet  brass. 

The  lower  sketch  shows  the  insulating 
covering-,  which  should  be  well  shel- 
lacked or  varnished.  A  good  set  of  these 
clips  will  soon  become  a  valued  time- 
saver  wherever  electrical  testing  is  done.> 
— Philip  G.  Bemholz,  £.  Orange^  N.  J. 


Saw  Back  Made  from  Qdhieipiiis 

A  saw  rack  for 
the  workbench  is 
easily  made  by  fit- 
ting ordinary 
clothespins  into 
suitable  holes 
in  a  strip  of  board. 


Center  Punch  with  Spacing  I>evtce 

When  a  number  of  prick-punch  marks 
are  to  be  mndo  for  a  row  of  holes  to  be 
spaced  equidistant  from  each  other,  much 
traie  can  be  saved 
by  the  use  of  a 
punch  provided 
with  a  gauge,  as 
shown.  The  gauge 
is  first  set  accu- 
rately by  means  of 
a  scale,  ^ind  the 
first  mark  is 
punched  in  the 
usual  w  a  y.  The 
point  of  the  gauge  is  then  placed  in  it, 
and  the  second  mark  made,  and  so  on. 
If  a  laige  number  of  holes  are  to  be  made, 
and  great  accuracy  is  desired,  it  is  ad- 
visable to  measure  the  distance  from  the 
first  punch  mark  to  the  eleventh  one.  as 
any  error  in  setting  the  gnnge  can  theo 
1»e  seen  magnified  ten  times. — W.  C. 
Reichard,  Syracuse,  N.  Y. 


Extra  Front  Seat  for  Closed  Car 

In  a  sedan,  where  it  is  often  desired 

to  carry  a  sixth  ]>as<;enger,  the  addition 
of  a  detachable,  upholstered  seat  to  fill 


SSAT 


Vwo  Trp«*  of  Detachable  Extra  Front  SmM  sr* 
nivttrattd.  Which  will  be  Pound  Uaefvl  la 

Certain  Kind*  of  Automobiles 

the  gap  between  the  front  seats  is  both 
convenient  and  practical.  Such  a  seat  may 
be  6  in.  wide  by  14  in.  long.  The  uphol- 
stering is  about  7  in.  deep.  The  base 
of  the  scat  is  of  wood,  about  V-j  in.  thick. 
On  this  is  placed  either  five  or  six  coil 
springs,  such  as  are  used  in  chair  con- 
struction. A  felt  or  hair  pad  is  fastened 
over  the  top.  The  detachable  seat  is  then 
covered  with  the  same  material  used  for 
the  interior  coverings.  The  bottom  of 
the  seat  is  fitted  with  four  metal  hooks 
to  catch  over  the  edges  of  the  adjacent 
seats. 

In  an  emergency,  the  sixth  passenger 
can  also  be  accommodated  by  means  of 
a  robe  which  is  stretched  across  the  ad- 
joining seats  and  carried  under  the  ex- 
treme edges.  With  the  two  end  pass- 
engers  seated,  he  will  find  the  hammock- 
like robe  quite  comfortable  for  riding.  . 

CWhen  winding  water  pipe  with  paper 
to  prevent  freezing,  the  insulation  is  con-' 
siderably  improved  if  pieces  of  rope  are. 
first  wound  around  the  pipe,  and  the; 

paper  then  placed  outside  the  rope.  This 
give.^  an  air  space  between  the  pipe  and) 
the  paper. 
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Gasoline  Sprayer  Cleans  Metal  Parts 

Grease  can  be  quickly  removed  from 
machinery,  or  metal  parts,  by  means  of 
a  pressure  gasoline  spray.  Such  a  spray 
is  easily  constructed  and  convenient  for 
use  where  a  com- 
pressed-air supply  is 


A  Convenient, 
Simply  Construct- 
ed Gatcline  Sprayer, 
Made  from  Pi pe  P i t  u ng» 
and  Rubber  Hose  and 
Operated  bythe  Shcp  Cora- 
pressed-Air  Supply,  Quickly 
Rcmovei    Grease    ami  Dirt 
from    Automobile  EnKines, 
Machinery,  or  Metal  Parts 


available.  A  Vs-'"-.  tee  is  fitted  with 
IVi-in.  lengths  of  pipe  in  the  side  opening 
and  in  one  of  the  end  openings.  To  these 
are  clamped  Icn^'ths  of  •''s-in.  rubber  hose, 
the  one  at  the  end  opening  connecting 
with  the  air  supply,  and  the  other  lonfif 
enouj^h  to  reach  to  the  bottom  of  a  gaso- 
line can  while  the  nozzle  of  the  spray  is 
being  held  at  workinp:  height. 

The  gasoline  ft<  d  is  made  by  solder- 
ine:  a  2%-in.  lenjjth  of  Vin-in.  brass  tub- 
ing; into  the  end  of  the  pipe  leading  to 
the  {gasoline  supply.  This  bra  <  tubing 
is  tlieti  bejit  to  extend  throut,'h  the  re- 
maining end  opening  at  exactly  the  cen- 
ter line  of  both  end  openings. 

A  3-in.  lcn_'th  of  ^^-in.  pipe,  forjjed 
down  at  one  end,  serves  as  a  nozzle.  This 
is  screwed  into  the  end  opening  over  the 
brass  tubing. 

When  compressed  air  is  admitted  to 
the  nozzle,  a  vacuum  is  created  in  the 
brass  tubing  which  draws  gasoline  from 
the  can.  This  ga-^oline  is  then  blown 
from  the  nozzle  in  a  fine  spray,  which 
quickly  removes  grease  from  metal  parts. 
— C.  C  Spreen,  Detroit,  Mich. 

C Several  sheets  of  paper  may  be  fastened 
together  by  punching  small  holes  in  the 

upper  edfTo.  ptishinc:  discharged  cartridge 
shells  of  small  caliber  through  them,  and 
clinching  with  a  hammer. 


Scrap  Iron  Repairs  Trace 

When  a  wagon  trace  breaks,  a  very 
strong  repair  can  be  made  at  the  cost  oi 
a  few  cents  by  joining  the  broken  ends 
together  with  a  piece  of  scrap  iron,  of  the 
kind  that  can  be  found  on  most  scrap 
heaps.  Cut  a  piece  about  4  in.  long ;  drill 
four  holes  in  it,  large  enough  to  admit 
^-in.  rivets,  and  punch  corresponding 
holes  in  the  broken  ends  of  the  trace,  two 
in  each  end.  Push  the  iron  into  the  trace 
between  the  stitches,  so  that  it  is  com- 
pletely hidden  when  the  broken  ends  are 
drawn  together.  Pass  rivets  through  the 
holes  in  the  leather  and  the  iron,  flatten 
the  ends,  and  the  work  is  done.  It  is 
good  policy  to  splice  a  trace  in  this  way 
when  it  begins  to  show  weakness,  without 
watting  for  it  to  break.  The  job  can  also 
be  done  by  taking  out  the  stitches  along 
one  edge,  inserting  the  iron,  riveting,  and 
stitching  the  edge  again. — H.  F.  Grin- 
stead,  Columbia,  Mo. 


Making  a  Diaappearing  Stairway 
for  tlie  Attic 

Much  attic  storage  space  is  left  un- 
used because  there  is  no  stairway  to 
reach  it.  The  only  entrance  to  such 
attics  is  a  square  trapdoor,  perhaps  in 

the  1)athroom  or 
in  a  clothes  closet 
where  a  stairway 
would  be  in  the 
way,  besides  be- 
ing expensive  to 
build. 

To  make  a  dis- 
appearing stair- 
way  for  such  aa 
attic,  two  1  by  8- 
in.  boards  may  be 
fitted  with  steps, 
as  shown.  Put  a 
staple  in  the  top 
of  each  side  sec- 
y\  tion,  and  attach 
a  piece  of  rope. 
This  rope  should  run  through  a  pulley 
fasttned  under  the  Hdge  pole  of  the 
roof.  From  here  it  runs  through  another 
pulley  near  *a  side  wall,  and  the  end  is 
weighted  with  enough  iron  window 
weights,  or  other  metal,  to  equal  the 
weight  of  the  ladder. 

When  the  ladder  is  not  in  nse.  a  very 
slight  eflfort  will  shove  it  up  thriMicri 
the  trapdoor,  and  out  of  sight.  A  sligfit 
pull  on  a  short  piece  of  rope  tied  to  the 
lower  end  brings  it  down  when  wanted. 
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Electric  Fan  Displays  Sign 

A  striking  window  display  advertise- 
ment may  be  arranged  with  an  electric 
fan,  four  pieces  of  sewing  thread,  3  ft. 
long,  and  a  piece  of  cardboard,  3  by  6  in. 
in  size.  The  advertisement  is  printed  on 
the  cardboard,  and  a  string  is  then  tied 
to  each  corner  of  the  card,  and  to  the 
wire  guard  of  the  fan  at  eaual  distances 
around  its  circumference.  Hold  the  card- 
board at  the  ends  of  the  strings,  and 
turn  on  the  fan.  When  the  motor  attains 
its  maximum  speed,  release  the  card.  It 
will  move  about  with  erratic  jumps  and 
twists,  but  the  advertisement  will  always 
be  readable. —  H.  E.  Pilkington,  Chester, 
Pennsylvania. 

Bracket  for  Draftsman's  Lamp 

The  photograph  shows  a  convenient 
method  by  which  a  draftsman  adjusted 
the  position  of  a  lamp  and  shade  over  a 
drawing    board.     An    ordinary  folding 

telephone  bracket 
was  mounted  on 
the  wall,  near  the 
left-hand  edge  of 
the  board,  and  a 
small  block  of 
wood,  about  V/^ 
in.  square  and  2 
in.  long,  was  fas- 
tened with  wood 
screws  to  the  end 
of  the  bracket.  A 
hole  was  then 
bored  in  the  front 
face  of  the  block,  to  admit  the  central 
arm  of  a  pipe  tee ;  and  a  reducer  was 
screwed  into  the  lower  arm  of  the  tee, 
so  that  it  hung  in  a  vertical  position  and 
connecte<l  the  tee  with  an  ordinary  key 
socket,  the  wider  member  of  the  reducer 
entering  the  tee,  while  the  narrower  one 
passed  into  the  socket.  The  lamp  cord 
was  led  through  the  loops  in  the  bracket 
and  down  into  the  tee,  from  which  it 
passed  through  the  adapter  into  the 
socket.  This  arrangement  made  it  pos- 
sible to  illuminate  any  part  of  the  board 
at  will,  or  to  fold  the  bracket  back  out 
of  the  way  when  not  needed. — E.  L.  Dur- 
gin,  Auburn,  Me. 


These  workmen  are  usually  supplied  with 
long  steel  hooks,  with  which  they  dis- 
lodge the  rocks  when  they  jam. 


Chute  Hooks  Supported  on  Springs 

In  nearly  all  mines  and  quarries  where 
coarse  ore  and  rock  is  sent  through 
chutes  to  the  crushers,  it  falls  to  the  lot 
of  several  workmen  to  be  stationed  along 
the  chutes  to  keep  the  stuff  moving. 


ROCKS  aoiNa 

DOWN  CHUTL 


MOUTH  or  CRU6HC(I 


Where  Rocks  have  to  be  Kept  Movins  down  a  Chute, 
the  Hook  Reauired  may  be  Improved 
by  Aading  a  Support 

The  hooks  used  in  this  work  usually 
weigh  about  60  lb.  Thus  the  work  of  lift- 
ing this  load  all  day  is  even  greater  than 
the  amount  of  energy  expended  in  moving 
the  rocks.  All  this  has  been  eliminated, 
in  one  quarry,  by  the  use  of  spring-sup-  , 
ported  nooks,  as  shown  in  the  accom-  i 
panying  sketch. 

With  the  spring-supported  hooks,  the 
men  are  not  only  able  to  work  faster,  but 
they  accomplish  the  same  amount  of 
work  with  far  less  effort.  The  spring- 
supporting  method  is  primarily  a  man 
saver.  Workers  in  other  mines  and  quar- 
ries would  do  well  to  adopt  the  idea, 
which  is  dcci<ledly  a  profit-maker  for  both 
the  employer  and  his  workmen. 


Strap  Hinge  Used  as  Hasp 

When  a  hinge  hasp  for  a  barn  door 
was  badly  needed,  and  was  not  at  hand, 
a  very  good  sub- 
stitute was  made 
from  an  ordinary 
strap  hinge.  One 
half  of  the  hinge 


was   attached  by 
screws,  as  usual, 
to  the  door  cas- 
ing and  the  free    opo.napv  h.h« 
half  was  cut  out 

by  means  of  a  drill  and  cold  chisel,  to 
take  the  staple.  The  free  end  of  the 
hinge  was  turned  back  slightly  for  a  grip. 
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'FASTEN to  TO  MNOU 


>    A  Crutch  Safe  to  Use  on  Ice 

An  ordinary  crutch  can  be  made  safe 
to  use  on  ice  by  boring  it  through  the 
center,  and  running  a  rod  with  a  sharp 
end  down  from  a  lever  on  the  handle,  so 
thai  by  turning  the  handle  the  pointed 

end   is   made  to 
.wMHtt  project  from  the 

end  of  the  rubber 
tip.  Use  a  '>ie-in. 
bit  for  borinff  the 
hole,  and  a  %2-in. 
cold-drawn  steel 
wire  for  the  rod. 
Drive  three  or 
more  staples 
loosely  over  the 
rod,  to  keep  it 
from  l)uckling', 
without  prevent- 
ing free  sliding. 
File  off  one  end 
of  the  long  rivet 
which  rans 
through  the  handle,  remove  both  rivet 
and  handle,  and  saw  about  in.  off  the 
end  of  the  latter.  Make  a  plate,  as 
shown  in  the  drawing,  of  ^'pi-in.  sheet 
metal,  and  fasten  it  to  the  end  of 
the  handle  with  four  screws.  Put  the 
handle  back  in  place,  inserting  a  washer, 
about  ^^^  in.  thick,  to  kt  tp  the  ])Iate  away 
from  the  side  of  the  crutch,  licnd  the 
end  of  the  %2-in.  rod,  and  fasten  it  with 
a  cotter  pin.  Rivet  the  handle  so  that 
it  will  turn  easily. 


COTTEA 
PIN 


'•5t^ COLD -DRAWN 
STttU  ROD 


bit  umd  to« 


CNOS  WCLOCO 

!  ASS E!^  6 LINO 


Building  Up  a  Worn  Shaft 

by  Welding 

A  shaft  in  a  machine  shop  became 
badly  worn  at  the  ends,  where  it  rested 
on  bearings.  The  defect  took  the  form 
of  deep  grooves,  two  at  each  end,  caused 

b  y  friction 
between  the 
shaft  and  the 
edges  of  the 
oil  holes;  the 
latter  had 
scored  the 
surface  of  the 
shaft  as  it 
traveled  past 
them,  and 
had  eventu- 
ally worn 
grooves  in 
the  metal.  It  was  decided  to  make  re- 
pairs, but  it  was  not  considered  prac- 
tical to  fill  the  cavities  by  welding  new 


metal  to  the  shaft,  as  the  latter  would 
probably  be  sprung  by  heating.  The 
spaces  were  therefore  filled  with  rincs, 
cut  in  halves,  and  welded  together  again 
after  they  had  been  placed  in  positioiu 
The  rings  were  simply  disks  with  holes 
bored  in  them,  corresponding  to  the  diam- 
eter of  the  grooves;  and  after  the  two 
halves  of  each  had  been  welded  tosrether 
in  the  grooves,  they  were  machiTicd  until 
their  outer  diameter  corresponded  to 
that  of  the  shaft.  As  the  grooves  were 
at  the  ends  of  the  shaft,  the  weakness 
caused  by  the  loss  of  metal  was  not  a 
serious  matter;  the  function  of  the  loose 
rings  was  merely  to  finish  out  the  bear- 
ing surface. 

Protecting  Edges  of  Concrete  Tanks 

A  band  of 
by  2-in.  strap 

iron,  bent  to 
shape,  bolted,  and 
inserted  in  the 
forms,  will  protect 
the  edges  of  a 
concrete  tank. 


Hinge  Forms  Die  for  Use 

with  Hand  Punch 

Punching  holes  in  light  metal  by  hand 
is  a  very  useful  process,  and  saves  much 
time  which  would  otherwise  be  spent 
in  drilling.  Moreover,  it  is  possible  to 
punch  a  hole  even  through  spring  sted, 
so  hard  that  it 
could  not  be 
drilled.  The  rcq- 
usite  tools  arc 
a  heavy  hammer, 
a  nail  set  with 
very  slight  taper 
or  no  taper  at  all. 
and  some  kind  of 
die  and  stripper. 
The  last  two  items  are  well  taken  care 
of  in  the  method  illustrated.  An  or- 
dinary butt  door  hinge  is  drilled  with 
various  sizes  of  holes,  and  a  punch  or 
nail  set  is  provided  to  fit  each  one.  The 
work  is  then  inserted  between  the  leaves 
of  the  hinge,  the  punch  placed  in  the 
hole,  and  a  good  heavy  blow  from  the 
hammer  will  produce  a  clean,  fairly  ac- 
curate hole  in  the  work.  The  method 
is  of  special  value  to  those  who  use 
pieces  of  clock  spring,  or  of  spring  brass 
or  bronze,  in  the  construction  of  various 
small  devices. — W-  C.  Loy,  Rochester, 
Indiana. 
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THE  toy  that  In  any  way  resembles  a  ing,  attention  can  be  given  to  the  axles, 
horse  is  usually  the  first  one  to  win  The  rear  axle  should  be  bent  to  the 
the  affections  of  a  child.  A  little  trot«  fonn  of  a  single-throw  crank,  of  the  di- 
ting  horse  that  will  provide  an  abundance  mensions  given  in  the  detail.  The  ma- 
of  healthful  exercise  and  an  endless  terial,  %-in.  bessemer  rod,  can  be  pur- 
source  of  amusement,  can  be  constructed  chased  in  4-ft.  lengths  in  hardware 
in  a  few  hours  at  an  expense  of  less  than  stores.  A  piece  20  or  21  in.  long  should 


$1  for  material. 

For  the  principal 
wood  parts,  pro- 
cure two  pieces  of 
poplar,  or  clear 
pine,  dressed  to  % 
or  %  in.  thick. 
One  piece  should 
be  6  in.  wide  and 
6  ft  long,  the 
other  9  by  12  in. 
On  the. short  piece, 
the  head  of  a  horse 
should  be  outlined 
with  a  pencil ;  and 
on  the  6- ft.  board 
are  outlined  the 
four  wheels, 
the  body  board,  the 
baseboard,  and  two 
triangular  blocks 
on  which  the  horse 
rocks.  The  board 
is  then  taken  to 
the  nearest  wood- 
working shop  and 
the  various  parts 
cut  out  on  a  band 
saw.  The  work,  if 
done  this  way,  will 
take    but    a  few 
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With  a  Steed  Like  This,  the  Yount:  Jockey  can  Gallop 
All  around  the  Back  Yard.    The  Speed  Attainable 
It  Not  High  Bnooah  to  CauM  Any  AasictF 


minutes,  whereas,  if  done  by  hand,  it  will 
require  two  hours  or  more,  and  the  fin- 
ished parts  will  not  look  so  well. 

The  variotis  wood  parts  should  next 
be  fjivcn  one  or  two  coats  of  bright 
paint.  An  attractive  color  scheme  is  to 
paint  the  entire  toy.  with  the  exception 
of  the  wheels,  a  brip^ht  red,  the  wheels 
beinff  painted  a  bright  green.  The  mane, 
bridle,  eyes,  nostrils,  etc.,  arc  afterward 
painted  blade  While  these  parts  are  dry- 


be  used.  Right- 
angle  bends  can  be 
made  in  this  mate- 
rial without  the 
use  of  heat,  the 
only  tools  required 
being  a  vise  and  a 
fairly  heavy  ham- 
mer. After  bend- 
ing, th&  axle 
should  be  cut  to 
the  dimensions 
given,  and  the  ends 
threaded  for  a  dis- 
tance of  1^/^  in. 

The  finished  axle 
is  mounted  as  fol- 
lows: Two  hard- 
wood blocks  of 
the  size  indicated 
are  drilled  with  %- 
in.  holes,  and,  pre- 
ceded by  two  tisht- 
fitting  washers,  are 
slipped  over  the 
ends  of  the  axle. 
The  blocks  are  at- 
tached to  the  base- 
board with  wood 
screws,  as  shown 
in  the  lower  view, 
then    pushed  up 


The     washers  are 

against  the  blocks  and  held  there  by  one 
or  two  deep  punch  marks  in  the  axle. 
This  will  serve  to  hold  the  crank  prop- 
erly centered.  The  rear  wheels  are  held 
in  place  by  nuts  and  washers,  as  shown 
in  the  upper  view,  the  nuts  being  drawn 
up  tightly  and  held  in  place  by  punch 
or  chisel  marks  in  the  axle. 

The  front  axle,  a  piece  of  hard  pine 
of  the  dimensions  given,  is  pivoted  at 
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the  front  end  of  the  baseboard.  The 
whMls  are  attached  to  the  axle  by  long 
stout  screws.  The  two  triangular  blocks 
on  which  the  horse  rocks  are  similarly 
attached  to  the  baseboard,  at  the  points 
itidicatcd.  .\  block  that  will  fit  snuply 
between  these  triangular  pieces  is 
screwed  to  the  underside  of  the  rock- 
ing board.  The  latter  is  then  mounted 
on  a  long  pin,  as  shown. 

For  the  handlebar,  a  6-in.  piece  of 
^i-in*  dowel  should  l)e  driven  throuj;h  a 
hole  in  the  head,  at  the  point  indicated, 
and  fastened  with  a  li^ht  nail. 

The  connecting  rod  is  made  in  the 
following  manner:  A  -^^-iti.  bole  is 
drilled  near  one  end  in  a  piece  of  hard 
wood  of  the  dimensions  given.  The 
piece  is  then  slotted  at  this  end,  as  shown. 
With  a  little  care,  the  piece  can  be 
sprung  over  the  crankpin  of  the  rear 


axle.  A  screw  in  the  end  of  the  piece 
will  serve  to  hold  it  in  place.  To  arrive 
at  the  correct  leng^th  between  hf)k-s  for 
the  connecting  rod,  place  all  parts  of 
the  toy  in  the  position  shown  in  the 
bottom  view.  The  proper  place  for  the 
hole  in  the  upper  end  of  the  connect- 
ing rod  can  then  be  located  and  the 
hole  drilled.  This  end  of  the  connect- 
ing rod  is  held  in  place  by  means  of  a 
Vi-in.  bolt. 

The  horse,  as  described,  is  suitable  for 
a  child  from  three  to  five  years  of  age. 
In  riding  the  toy.  the  child  sits  on  the 
horse  just  over  the  point  where  it  is 
connected  to  the  base,  his  feet  resting 
on  the  front  axle.  He  grasps  the  handle- 
bar.  working  it  up  and  down,  thus  giv- 
ini:  the  horse  a  rocking  motion,  and  pro- 
pelling it  at  the  same  time.  Steering  is 
done  with  the  feet. 


POOR  IBAP 


How  to  Tell  a  Good  Trap 

The  trapper  who  buys  steel  traps  at 
their  present  high  cost,  and  catches  furs 
that  are  often  worth  bniall  fortunes, 
should  select  a  trap  that  is  highly  effi- 
cient. 

The  best  kind  of  a  steel  trap  arches 
up,  when  its  jaws  are  closed,  in  an  al- 
most perfect  half 
circle,  while  traps 
that  are  poorly 
built  have  low- 
)[:rip]>inc;-  j  a  w  s. 
']■  h  e  iiij^h-catch- 
ing  trap  holds  the 
animal  high  up 
on  the  leg,  so 
that  it  cannot 
free  itself  by 
struggling,  while 
the  low-gripping 
jaws  may  only 
pinch  a  toe  or 
the  foot.  Be  sure, 
also,  t<^  select  a  trap  with  wide-faced 
jaws.  This  provides  against  the  .trap 
cutting  otT.  with  its  sharp  edges,  the  deli- 
cate leg  of  a  valualde  mink.  Jaws  that 
come  together  with  thin  rounding  faces 
are  sure  to  allow  the  animal  to  twist 
about,  and  its  foot  to  become  severed. 
Some  traps  are  built  with  a  jaw  face  of 
1/2  in.  to  in.,  while  others  carry  ex- 
tra grips  below  the  jaws. 

Look  well  at  the  pivots  where  the  jaws 
hinge  onto  the  frame  of  the  trap.  These 
should  be  strong,  and  work  smoothly 
in  their  bearings  when  the  jaws  are 
•pened.    Buy  only  a  trap  the  spring  of 


STRONQ  pivors 

HtQH-ARCNfMO  <IA' 
OOOe  TRAP 


which  has  been  "water-tested"  by  the 
maker,  and  i.s  so  warranted  by  him.  An- 
other matter  to  look  into  is  the  length 
of  chain  provided  with  the  trap,  since 
many  poorly  built  traps  have  chains  from 
6  in.  to  1  n.  too  short. — F.  E,  Brimmer, 
Syracuse,  N.  Y. 


Face  Protector  for  the  Motorcyclist 

.\  motorcyclist  who  had  to  do  a  great 
deal  of  riding  during  cold  weather  found 
that  the  best  protection  for  his  face  was 
afforded  by  a  piece  of  an  automobile  cur- 
tain. This  was  looped  around  and  pinned, 
or  tied,  behind  his  head,  the  celluloid  win- 
dow being  in  front  of  his  eyes.  By  rub- 
bing a  little  alcohol  on  the  celluloid  to 
make  the  rain  or  snow  run  off  freely,  the 
protector  did  good  >  -vice  on  winter  days. 

Soft  Pads  on  the  Skate  Strap 

A  skate  strap  usually  cuts  or  rubs 
where  it  crosses  over  the  arch  of  the  in- 
step. This  pain- 
ful fault  may  be 
remedied  by  fit- 
ting a  soft  pad 
to  the  strap. 
Such  a  pad  is 
made  by  rivet- 
ing a  d  o  n  1)  1  e 
thickness  of 
sheepskin,  about 
3  by  4  in.  in  size, 
to  the  strap.  This,  when  so  padded,  may 
be  pulled  tight,  without  causing  discom- 
fort to  the  skater,  yet  holding  the  skate 
perfectly. — C.  A.  Black,  Ili^htstown,  N.  J. 
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Rubber  Tubing  for  Radiator  Leaks 

When  a  leak  in  an  automobile  radiator 
of  the  tubular  type  is  too  large  to  be  sol- 
dered, a  satisfactory  repair  job  can  be 
done  with  rubber  tubing,  and  pieces  of 
the  right  size  can  gener- 
ally be  bought  in  drug 
stores.  It  is  more  prac- 
tical to  use  this  method 
than  to  close  the  leaking 
tubes  with  pliers,  as  the 
latter  practice  makes  it 
ditlicult  to  drain  the 
radiator.  First,  cut  about 
2  in.  from  the  radiator 
tube,  removing  an  equal 
portion  on  each  side  of 
the  leak;  then  slip  a 
piece  of  rubber  tubing, 
about  6  in.  long,  over  the 
ends,  and  secure  it  by 
winding  thin  wire 
around  it.  Two  or  three 
turns  of  the  wire  are 
enough  to  hold  the  rub- 
ber, after  which  the  ends 
can  be  twisted  together 
and  the  surplus  pieces 
removed.  Be  careful  not  to  leave  rough 
edges  where  the  leaky  portion  of  the  tube 
is*  cut  away ;  a  clean  cut  will  make  the 
repair  much  more  lasting. — Wesley  S. 
Malloy,  Whitefish,  Mont. 


A  ChUd's  Play  Window 

When  the  weather  turns  cold,  and  a 
child  misses  his  outdoor  play,  he  can  get 
a  great  deal  of  consolation  out  of  a  win- 
dow arranged  as  shown  in  the  photo- 
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Warming  Oven  on  Furnace 

The  heat  of  a  furnace  smoke  pipe  may 
be  utilized  to  keep  a  simple  warming 
oven  at  the  proper  temperature.  For 
the  oven  itself, 
almost  anv  kind 
of  metal  snipping 
case,  discarded 
metal  oven,  or 
specially  made 
thin  metal  box 
may  be  used. 
The  front  is  fitted 
with  a  hinged 
door  which  has  a 
simple  catch.  A 
bake  pan  is  riv- 
eted to  the  inside  of  the  oven,  just  above 
the  furnace  pipe,  for  which  purpose 
holes  have  been  cut  in  the  sides  of 
the  oven.  .One  important  detail  is  that 
the  damper  must  not  be  placed  between 
the  oven  and  the  furnace,  but  between  the 
oven  and  the  chimney..  This  insures 
the  oven  being  supplied  with  heat  when- 
ever there  is  a  fire  in  the  furnace. — M.  E, 
Duggan,  Kenosha,  Wis. 


The  Bro^d  Shelf,  Built  at  a  Convenient  Heieht  under  a  Bay  Window,  vitk 
a  Space  Below  for  Keepinx  To>s,  will  Keep  Small  Hands 
Busy  during  Many  a  Rainy  Day 

graph.  Under  the  window  is  built  a  spa- 
cious shelf,  just  high  eiiough  to  be  handy 
for  the  child  when  sitting  in  the  chair. 
In  the  center  of  the  shelf  is  a  door,  which, 
when  swung  upward,  opens  up  a  cabinet 
where  there  is  plenty  of  room  for  toys. 
When  the  toys  are  brought  out,  the  door 
is  swung  down  again  and  forms  part  of 
the  shelf,  on  which  many  houses  and  rail- 
way systems  can  be  laid  out.  Not  the 
least  of  the  advantages  of  the  play  win- 
dow is  that  it  is  likely  to  diminish  the 
amount  of  floor  space  which  is  usually 
found  covered  with  toys. — F,  E.  Mash- 
burn,  Chicago,  111. 
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Wainscoting  Made  from  Matting 

Torn  or  marred  wall  paper  may  be  cov- 
ered by  a  very  attractive  wainscoting 
made  from  straw  floor  matting,  of  a  pat- 
tern and  color  that  harmonizes  with  the 
remainder  of  the  wall.  The  mattinc:  is 
f.TStcncd  to  the  wall  by  means  of  molding 
at  the  bottom  and  top  edges,  and  by 
panels  every  four  feet.  Quarter-round 
molding  is  best  for  the  bottom,  but  half- 
round  molding,  or  strips  of  thin  board  4 
in.  wide,  should  be  used  for  the  top  and 
for  the  panels.  If  the  matting  is  stretched 
tightly,  the  resulting  appearance  will  be  a 
decided  improvement  over  the  scratched 
or  soiled  wall  paper. — H.  F.  Grinstcad, 
Columbia,  Mo. 
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Toy  Garden  of  Real  Plants 

An   amusing   and    unusucil  Christmas 
gilt  io^  the  small  brother  or  sister  is  this 
toy  gnrden;  it  is  not      a  w^?-^  ■ 
a  m  a  k  e-b  e  I  i  e  v  e  or  {  ,  Jt 


Small  Expense,  from  Moss,  Pap__ 

will  BrigbMa  the  Home  at  Chri-suras  T 

a  paper  alTair,  but  one  in  which  things 
really  grow,  just  as  they  <lo  outdoors. 

The  farden  should  be  made  in  a  shal* 
low  wooflcn  box  of  any  width,  but  3  or 
4  in.  deep,  and  lon^  enough  to  fit  the 
window— 36  by  24  in.  is  a  good  si«e. 
A  few  pebbles,  or  a  little  sphagnum  moss, 
obtainable  from  any  florist,  should  be 
put  in  the  bottom  for  drainage.  Then 
the  box  should  be  filled  to  within  in. 
of  the  top  with  soil  that  is  chiefly  sand. 
A  good  mixture  is  one  part  black  soil 
and  two  or  three  parts  sand. 

The  house  to  which  this  garden  be- 
longs may  be  about  the  size  of  a  wooden 
starch  box ;  a  small  doll's  hovse  may  be 
moved  from  the  playroom  to  this  more 
interesting  site,  or  some  country  house 
may  be  reproduced  1^  means  of  thin 


wood,  or  cardboard,  glue,  and  water 
colors.  The  drives  and  paths  may  be 
laid  out   as   the   builder  pleases.  Fine 

gravel,  makes  a  good  roadbed.  Flat  peb- 
les  may  be  used  as  flags  for  a  walk.  H 
there  is  to  be  a  sunken  parden  a  little  bc- 
Icvcl  of  the  bouse,  building 
blocks  make  exceHent  steps. 

I  hen  comes  the  planting. 
l"'or  the  lawn,  mustard  setd 
may    be    used,    sown  quite 
thickly,   covered  lightly, 
pressed  down,  and  watered 
thoroughly.    It  will  grow 
up    in    about    a  week. 
Dwarf    sweet  alyssum, 
sown   as   in   a  garden, 
makes   a    good  shrub. 
For  hedges,  u-^e  busby 
tips  of  arbor  vitae,  stack 
into  the  sand.  These  may  be 
trimmed  square  with  scissors, 
and.  if  watered  occasionally, 
Will   keep  green  all  winter, 
and  often  even  take  root 

and   at  very  arbor-vit.TC       tipS  Ur- 

Pew Small  Plants,   trimmed  make  a  1 1  r  a  C  t  i  V  e 
shrubs.   Privet  cuttings  and 

any  other  evergreen  seedlinpfs  may  be 
used  for  trees.  They  should  be  planted 
before  sowing  the  lawn.    Very  snail 

potted  bulbs,  such  as  the  crocus  and 
grape  hyacinth,  are  pretty  in  the  toy 
garden. 

I'he  garden  ornament  may  be  varied. 
Building  blocks  sunk  in  the  sand  make 
excellent  columns  for  a  pergola,  and  a 
vine  of  English  ivy  from  a  pot  can  be 
made  to  shade  it.  The  little  garden  may 
be  adorned  by  the  addition  of  a  sundial, 
modeled  from  clay,  with  white  pebbles, 
as  cobblestones,  at  its  base.  For  a  pool, 
the  .saucer  of  a  flowerpot  mav  be  sunk 
in  the  lawn  in  the  center  of  the  gardes. 
A  little  time  spent  in  planning  and  ex- 
ecuting the  design  for  the  garden  adds 
to  the  appearance  of  the  gin. 


Making  Sticks  of  Charcoal 

Charcoal  sticks,  such  as  used  for  draw- 
ing purposes,  can  be  made  at  home.  Cut 
sticks  of  wood  to  the  size  desired  for 
the  sticks  of  charcoal.  Wrap  a  piece  of 
wire  around  each  stick,  leaving  a  long 
end  on  the  wire  for  a  handle.  Melt  a 
quantity  of  lead  or  babbitt  in  a  tin  can, 
•rast  deep  enough  to  cover  the  stick. 
Plunge  the  wood  into  the  molten  metal 

Juickly.  to  avoid  bubbling.    Kxamine  it 
rom  time  to  tim«,  as  it  may  become  too 
crumbly  to  use  if  left  too  long. 


Silencing  the  Typewriter 

The  unpleasant  noise  made  by  a  type- 
writer can  be  largely  silenced  hy  interpos* 
ing  vibration  absorbers  between  the  ma- 
chine and  the  floor.  Linoleum  of  some 
plain  color  may  be  used  to  cover  the  tabk 
top.  This  is  compo  ed  mainly  of  cork, 
which  dues  not  transmit  readily  the 
vibrations  that  produce  the  noise.  Pot- 
ting rubber  tips  on  the  table  legs  cotn- 
pletes  the  remedy,  which  will  result  in 
almost  silent  operation  of  the  machine 
—Jack  Solon,  Natchez,  Miss. 
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Golf  for  the  Winter  Evenings 

When  the  wind  blows  cold  outside,  in 
fact  too  cold  for  comfort,  stay  at  home 
and  play  golf.   

The  indoor  course 
consists  of  nine  holes, 
each  a  gray-iron  casting, 
made  from  a  wooden 
pattern  of  similar  shape. 
All  these  holes  may  be 
made  of  wood,  but  the 
other  method  is  less  la- 
borious. Then  to  the 
hazards:  The  hilly  ap- 
proach to  the  first  hole, 
shown  at  A  in  the  photo- 
graph,  makes  a  good 
start  for  the  game,  while  the  tunnel  B, 
for  the  third  Jiolc.  is  slightly  more  diffi- 
cult. The  shaped  piece  marked  C  is 
the  approach  to  the  fifth  hole;  it  changes 


approach  D,  to  the  ninth.  The  diagram 
shows  how  the  course  is*  laid  out,  with 
the  spacing  blocks  E  placed  in  front  of 
the  other  holes,  not  already  mentioned. 


The  Holes,  the  Hasardt,  and  the  Club  for  ao  Indoor  Golf  Course:  These 
Are  Gray- Iron  Castings^  T^^h  the  Exception  of  the 


Club.  Which  Ii 


Pine  Wood 


Mcxx  No.a 


•TU 


HOLC  Na7@ 


TUNNEL 


O  V.HOLC. 
LON«-aiA^  NO.* 

nuNiMwrTo 

HOLK 

HOLt 
FMMtSM 


MOLCNOI 


.OININO  ROOM 


PAHLON 

Diasram  of  the  Course :  Two  Rooms  with  a  Door  Con- 
necting will  Give  Plenty  of  Room  for  the  Nine  Holes 

somewhat  the  regular  style  of  playing, 
and  adds  to  the  interest  and  skill  of  the 
game.  Another  tunnel  like  B  is  adapted 
to  the  seventh  hole,  and  a  hard  finish  is 
handed  the  player  by  the  narrow  grade 


As  will  be  noted,  a  dining  room  and 
parlor  serve  for  tne  "links." 

The  complete  equipment,  except  the 
iron  pieces  above  mentioned,  is  made  of 
ordinar>'  pine  wood  at  very  slight  cost. — 
J.  H.  Afoore.  Toronto. 


Power  Sled  Made  from  Motorcycle 

A  Nebraska  boy  wanted  to  take  his  girl 
out  for  a  sleigh  ride,  but  had  no  horse. 
The  accompanying  photo  shows  how  he 
solved  the  problem.  This  motorcycle 
sled  is  steered  by  turning  the  front  run- 
ners by  means  of  rods  running  back  to 
the  wheel.  The  throttle,  spark,  and  clutch 
levers  are  all  within  convenient  reach  of 
the  operator;  the  "clutch"  consists  of  a 
lever  arrangement  for  lifting  t4ic  drive- 
wheel  from  the  ground.  A  chain  on  the 
wheel  afTords  traction,  and  it  is  possible 
to  make  10  or  15  miles  per  hour  where 
the  road  is  broken.  Of  course,  where  a 
deep  drift  is  encountered,  the  driver  must 
resort  to  a  shovel. 


Th*  Motorcycle  Rider  Who  Builds  a  Sled  of  This  Type  can  Mount  His  Machine  in  It  While  the  Ground 
Is  Snow>  Covered,  and  can  Readily  RcmoTe  It  and  Remount  the  Front  Wheel  and 
Handlebars  at  the  End  of  the  Sledding  Season 


A  Model  "Twin*'  Electric  Engine 

By  L.  B.  ROBBINS 


THE  twin-cyliiulcr  electric  engine  is 
of  interest  to  the  toy  maker  chiefly 
on  the  ground  of  its  businesslike  appear- 
ance, its  smooth-running  qualities,  and 
above  all,  the  fact  that  it  is  practically 
'  sclf-.startiuf;^.  The  one  here  described  can 
be  made  without  a  lathe,  using  the  or- 
<linary  hand  tools,  if  some  round  pieces 
of  wood  and  metal  can  be  found.  The 
engine  is  powerful  enough  to  run  many 
kinds  of  toy  machines. 

As  iihown  in  the  assembly  drawing.  Fig. 
1,  the  engine  is  built  on  a  base,  or  bed- 


Thc  BUctric  Bncine  Is  Vtty  SimlUr  In  Its  WorUnf 
to  •  Two>C]rllndcr  8fanl»AcUiig  Sttam 
•r  Qmt  BaglM 


plate,  consisting  of  a  wooden  block,  with 
two  slots  cut  in  it  to  take  the  two  up* 
rif^t  wheels.  After  they  are  cut  to  these 
dimensions,  two  double-spool  electro- 
magnets from  old  electric  bells  are 
mounted  on  the  block  in  the  position 
shown.  Arrange  a  piece  of  cardboard 
around  each  pair  of  spools,  so  as  to  in- 
close them  and  project  slightly  above 
them.  The  rocking  arm  is  made  up  of 
three  thicknesses  of  cifjar-box  wooil.  as 
shown  at  the  top  of  Fig.  2.  The  dimen- 
sions given  provide  a  leverage  of  four 
to  one,  so  that  the  crank  of  tke  engine 
will  have  four  times  as  much  motion  as 
the  armatures  of  the  electromagnets.  The 
sections  of  the  arm  are  glued  together, 
heavy  weights  being  set  upon  it  iintU 


the  glue  has  hardened.  The  middle  sec- 
tion is  made  shorter  than  the  outer  ones, 
to  provide  forks  at  the  end  to  take  the 

armature  rod  at  one  end,  and  the  con- 
nection rod  at  the  other  end.  The  pivot 
hole  is  drilled  Straight  through  all  three 
sections. 

The  two  flywheels,  %  in.  thick,  are  cut 
out  of  some  heavy  wood,  like  oak  or  ash; 
have  a  %-in.  hole  drilled  through  the  ex- 
act center  of  each,  and  should  be  balanced 
by  removing  some  wood  with  a  knife  on 
the  heavy  side,  until  they  dHII  run  true 
without  wabbling.  Smooth  off  the  fzcti 
with  fine  sandpaper,  and  varnish  with 
shellac.  The  large  bearing  block  can  be 
cut  out  of  almost  any  kind  of  wood, 
and  is  made  wider  at  the  bottom,  so  as 
to  give  stiffness.  It  is  fastened  solidly 
to  the  base  with  glue  and  screws.  The 
two  rocking-arm  bearings,  detailed  in  Fi?. 
2,  are  screwed  on  top  of  this  block.  Set 
the  halves  of  each  bearing  so  that  the 
center  of  the  space  between  them  will 
come  in  line  with  the  center  of  the  €Ot» 
responding  magnet. 

The  two  armatures  can  be  sawed  o«C  of 
some  soft  scrap  iron.  It  is  important  that 
the  iron  should  be  soft ;  this  can  be  tested 
by  hammering  a  small  piece  and  noting 
whether  the  material  is  readily  nicked  by 
the  hammer  blows.  The  rods  from  which 
the  armatures  are  hung  are  ordinary  nails, 
with  the  points  filed  off  and  the  ends  bent 
to  form  a  loop.  The  nails  should  be  a 
drive  fit  in  tne  armature  iron;  if  the 
smooth  part  of  the  nail  slides  a  little 
loosely  in  the  hole  which  is  drilled  ih 
the  armature,  the  part  near  the  head 
will  probably  come  sufficiently  ti^ht, 
owing  to  the  clamp  marks  in  it. 

The  connecting  rod  should  be  made  of 
quite  stiff  brass,  but  the  two  bmshet 
must  be  made  of  very  thin  spring  brass, 
or  bronze,  so  that  they  will  not  intro- 
dnce  any  great  friction.  The  main  bear- 
ing is  made  like  the  rocking-arm  bear- 
ing, from  two  pieces  of  brass,  bent  to 
a  right  angle.  The  two  halves  of  the 
commutator  can  be  sawed  out  of  %-in. 
round  brass  rod.  In  each  of  them  is 
drilled  a  9is-in.  hole,  offset  H  in.  from 
the  center  of  the  disk.  The  main  shaft 
is  made  of  a  piece  of  steel  rod,  Me  in.  in 
diameter,  and  carries  the  commutator,  fly- 
wheels, and  pulley.  Assemble  them,  in 
the  order  shown,  upon  the  shaft,  also 
placing  the  two  halves  of  the  bearing  in 
position.  The  commutator  disks  are 
soldeted  to  the  shaft  so  that  their  widest 
sides  come  exactly  opposite.  The  pulley 
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can  be  made  of  brass,  or  of  hard  wood 
if  more  convenient.  When  the  commu- 
tator, bearings,  and  pulley  are  properly 
placed  on  the  shaft,  adjust  the  flywheels 
on  each  end  of  the  shaft,  driving  them 
on  to  make  a  snug  fit.  Place  washers 
between  them  and  the  bearings.  When 
fully  assembled  and  adjusted  to  run  free 
and  true,  fasten  the  bearing  halves  in 
position  upon  the  base,  so  that  the  shaft 
will  still  run  freely.  The  connecting  rod 
is  attached  to  the  rocking  arm  and  the 
flywheel  by  small  brass  screws,  working 
freely  where  the  motion  occurs.  Those 
in  the  flywheel  should  be  set  %  in.  from 
the  center  of  the  shaft.  When  the  arma- 
tures are  assembled  at  the  other  end  of 
the  rocking  arms,  the  armature  should 
work  up  and  down  as  the  shaft  revolves, 
but  should  never  touch  the  magnet  cores. 
The  length  of  the  armature  rods  should 
be  made  so  that  this  condition  is  just 
secured,  or  some  kind  of  shims  may  be 
placed  under  the  magnets  to  make  this 
adjustment,  if  found  necessary.  The 
cardboard  around  the  magnets  prevents 
the  armatures  from  swinging  outward, 
and  also  gives  the  appearance  of  engine 
cylinders. 

The  contact  brushes  should  then  be 
mounted  and  adjusted  so  that  each  mag- 
net will  be  energized  just  as  the  crank 
comes  to  the  position  where  its  pull  may 
be  effective.  Each  brush  should  make 
contact  for  just  slightly  less  than  half 
of  the  revolution  of  the  shaft,  so  that 
unless  the  engine  happens  to  stop  just 
on  "dead  center,"  it  will  be  self-start- 
ing. In  this  respect,  it  is  analogous  to  a 
steam  engine.  The  wiring  diagram  is 
embodied  in  the  assembly  view,  Fig.  1 ; 


the  dotted  lines  indicate  wires,  which  arc 
laid  permanently  in  grooves  on  the  bot- 
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Detail*    of    the    Principal    P«rt»   of   the  Engine: 
These  may  All  be  Made  with  Familiar 
Tools,  from  Common  Materials 

torn  of  the  block,  and  are  brought  up 
through  it  to  the  bearings,  or  "ground," 
the  brushes,  and  the  two  binding  posts. 
The  terminals  of  the  battery  are,  of 
course,  connected  to  the  two  binding 
posts,  and  the  engine  is  ready  to  run. 
The  voltage  and  current  it  will  take,  as 
well  as  the  power  and  speed  it  will  de- 
velop, will,  of  course,  depend  on  the  elec- 
tromagnets used.  It  will  be  well  to  set 
rubber  buttons  on  the  underside  of  the 
base  to  take  up  some  of  the  vibration. 

Caution  should  be  observed  that  screws 
are  not  allowed  to  become  loose  at  high 
speed,  as  the  engine  may  reach  a  speed 
which  might  make  this  condition  dan- 
gerous. 


Film  for  Kindling  Fire 

Campers  will  find  that  bits  of  celluloid 
film — which  may  be  secured  from  mo- 
tion-picture machine  operators  for  the 
asking — will  greatly  facilitate  the  light- 
ing of  a  fire,  especially  when  the  wood 
is  slightly  damp.  The  film  lights  quickly, 
and  burns  with  a  fierce  heat. — Jack  l\. 
Dickler,  New  York,  N.  V. 


Electric  Motor  Winds  Woolen  Yam 

For  winding  skeins  of  wool  into  balls, 
a  boy  who  owns  a  toy  building  set  used 
some  of  the  metal  parts  of  this  outfit.  He 
made  a  large  steel-frame  wheel,  on  which 
the  skein  of  wool  was  placed,  and 
mounted  a  rod  with  a  pulley  for  receiv- 
ing the  wool.    By  means  of  a  belt  the 


pulley  is  connected  to  a  small  electric 
motor,  the  operator  guiding  the  wool  as 
it  is  wound  up.  The  motor  is  driven  by 
the  current  from  a  transformer  connected 
to  the  house-lighting  mains.- 


A  Toy  Building  Set  Supplies  Parts  for  an  Outfit 
Used  bf  a  Boy  to  wind  Yam  Into  Balls 
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Snow  Shoes  Made  from  Tin  Can 

In  a  \Mestern  mininf^  camp,  a  recent 
development  is  metal  snow  shoes.  These 
,  arc  made  of  tin, 

cut  out  of  oilcans. 
A  piece  of  stiffer 
sheet  metal  is  run 
lengthwise,  along 
the  center  of  the 
bottom  of  each 
shoe,  turning  up 
at  the  front.  The 
two  pieces  of 
sheet  metal  are 
held  together  by 
several  rows  of 
clinched  nails, 
and  provision  is 
ni.:«U  f«r  .ittachin)^'  the  shoes  to  the  foot 
liy  adjuvtable  leather  straps.  The  length 
of  inch  shoe  is  3  ft.  4  in.,  and  the  greatest 
w'uliU  14  in.  The  weight  is  lb.  Such 
>\Mtes  have  been  found  to  support  suc- 
cessfully a  6-ft.  man,  weighing  170  lb., 
making  a  dcpres>ion  of  from  5  to  6  in. 
in  a  3-ft.  depth  of  snow.  No  trouble  is 
tncminterod  from  slipping. — Allen  P. 
ChiM.  Kansas  Citv.  Mo. 


Vase  Made  from  Coconut 

A  pretty  vase  can  be  easily  made  from 
a  cneotiut  shell.    I'irst,  saw  the  coconut 

in  two,  crosswise. 
Saw  the  end  from 
one  of  the  halves. 
With  a  file,  re- 
move the  rough 
surface  of  the 
shell,  then  sand- 
paper it,  and  fi- 
nally polish  it  with 
a  cloth.  Various 
designs  may  be 
carved  upon  the 
surface,  one  of 
the  simplest  b*  in>^  that  shown  in  the  pic- 
ture. It  is  made  Avith  the  aid  of  a  com- 
pass. Copper  or  brass  strips  may  be 
used  for  decoration,  and  also  to  hohl 
the  two  sections  of  the  vase  together, 
or  the  sections  may  be  glued.  The  shell 
lakes  an  excellent  polish,  resembling 
ninliogany. 


A  Chemical  Fire  Fountain 

A  miniature  fireworks  display  can  be 
firiven  at  a  Christmas  party  by  using  a  few 
inexpensive  chemicals.  Pour  6  oz.  of 
water  into  an  earthenware  bowl  (do  not 
use  a  metal  one).  Add  1  oz.  of  sulphuric 


acid,  but,  to  avoid  danger,  pour  thia  care* 
fully  into  the  water,  holding  the  graduated 
glass  at  arm  s  length.  Then  add  %  ox.  ot 
granulated  zinc,  and  follow  it  with  three 
or  four  pieces  of  phosphorus,  about  tlrc 
size  of  a  pea.  After  a  short  time,  gas  bub- 
bles will  begin  to  rise,  and  when  they  reach 
the  surface  they  will  burst  into  fire.  Soon 
the  whole  surface  will  be  brilliantly  illu- 
minated with  fireballs,  and  a  very  striking 
effect  will  be  produced,  particularly  if  the 
room  is  darkened.  The  display  is  not 
attended  by  any  danger,  but  it  is  well  not 
to  let  anyone  lean  over  the  bowl  while 
the  bubbles  are  bursting. — S.  Leonard 
Bastin,  Bournemouth,  England. 


A  Simple  Needle-and-Thread  Holder 

To  keep  the  needle  and  thread  in  a 
convenient  position  while  working,  the 
following  device  has  been  found  extreme- 
ly handy  for  the  housewife. 

_       C  u  t   to   t  h  e 

tftASS   TUBING   SOLOtPEO  TO       ,  r 

THUMB  TACK^^        leUgth    Of    a  COIO- 

mon  spool  a  piece 
of  brass  tubing 
of  a  diameter  to 
fit  loosely  in  the 
center  hole  of  the 
spool.  Solder 
this  tube  verti- 
cally to  a  base  of 
some  heavy  metal, 
about  3  in.  square. 
Fill  the  tube  with 
powdered  emery, 
and  plug  the  top 
with  some  fancy  silk;  this  acts  as  a  needle 
container.  If  a  metal  base  is  not  readily 
obtainable,  solder  the  tube  to  the  head 
of  a  thumb  tack.  When  in  use,  the  re- 
quired spool  of  thread  is  slipped  over 
the  spindle  formed  by  the  tube,  and  the 
whole  is  placed  in  a  convenient  position. 


SftASS  TVJtllNO  AOCDCJtCD 
TO  MtAVY  MOAL  BASt 


Wicks  from  Felt  Hats 

No  man  need  buy  woven  lamp  wicks, 
if  he  has  an  old  felt  hat  to  cut  up.  With 
sharp  scissors,  cut  the  felt  into  strips  of 
the  right  width  for  the  burners,  but  be 
careful  not  to  leave  any  ragged  edges. 
Then  put  a  strip  into  each  of  the  burn- 
ers, just  as  an  ordinary  wick.  It  will  give 
a  strong,  clear  flame,  will  need  little  trim- 
ming, and  will  not  smoke. 


C Sticky  playing  cards  may  be  made  clcaa 
and  easy  to  handle  by  spreading  then: 
on  paper,  sprinkling  with  talcum  powder, 
then  wiping  with  a  clean  cloth. 
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Nails  Hold  Cement  Walks  Together 

Cement  walks  are  usually  made  in  two 
layers,  the  lower  being  a  coarse  mixture 
of  cement,  sand,  gravel  or  crushed  rock, 
and  the  upper  being  a  fine  mixture  of 
sand  and  cement  which  takes  a  smooth 
finish.  In  many  cases  the  upper  layer 
becomes  loose  after  weathering  a  cold 
winter,  or  in  the  summer  heat.  To  pre- 
vent walks  from  breaking  up  in  this  way, 
old  nails  may  be  used  to  bond  the  two 
layers  together.  The  coarse  layer  is  first 
poured  and  tamped  in  the  usual  manner, 
then  the  nails  are  inserted,  at  a  distance 
of  from  4  to  6  in.  apart,  and  projecting 
about  %  in.  above  the  concrete.  The 
upper  layer,  about  1  in.  thick,  or  coming 
not  less  than  in.  above  the  heads  of 
the  nails,  is  then  poured  on  and  smoothed. 
The  result  is  a  walk  that  holds  together, 
and  the  first  cost  is  practically  the  same 
as  the  regular  walk,  if  old  nails  are  used. 


WIRE 


TIN 


A  Quickly  Made  Hinge 

A  light  hinge  can  be 
made  by  cutting  two 
pieces  of  sheet  metal  to 
size,  placing  their  flat  sides 
together,  fastening  a  wire 
around  them  at  the  center, 
then  bending  the  wings 
out  and  nailing  the  hinge 
into  place.  The  wire  must 
be  strong,  for  the  weight 
falls  on  the  loop. 


Adjusting  Tabulator  on  Billing 

Machine  or  Typewriter 

A  question  of  timesaving  arises  in 
using  the  ordinary  billing  machine.  When 
adjusting  the  bill  form  under  the  roller, 
it  is  generally  necessary  to  do  some  ex- 
perimenting with  the  stops,  so  that  the 
tabulating  mechanism  will  be  set  to  cor- 
respond with  the  arrangement  of  the 
columns  on  the  bill.  Whatever  adjust- 
ment is  made  will  only  apply  to  a  cer- 
tain form,  and  when  another  kind  is  used, 
the  experiment  must  be  repeated.  To 
shorten  the  work,  the  accounting  depart- 
ment of  a  large  store  painted  the  scale 
on  each  of  their  machines  to  correspond 
with  their  bills.  Only  two  forms  were 
used,  one  with  seven  columns  and  one 
with  four,  so  that  white  marks  made  on 
the  scale  enabled  the  operator  to  set  his 
pointer  for  the  seven-column  form,  and 
red  marks  took  care  of  the  four-column 
form. — Abel  Green,  New  York,  N.  Y. 


Paper  Shelters  for  Flowers 

Exposure  to  very  bright  sunshnj*  is 
a  considerable  factor  in  shortening  the 
lives  of  many 
flowers;  and  ex- 
cessive rain,  even 
if  not  violent,  can 
have  the  same  ef- 
fect—  also  heavy 
dew.  In  such 
cases  it  is  neces- 
sary for  the  florist 
to  provide  some 
protection,  par- 
ticularly when 
the  bloom  is  just 
opening,  and  has 
not  attained  suf- 
ficient growth  to 
resist  weather 
conditions  which 
might  later  on 
prove  harmless. 
One  of  the  cheapest  and  most  effective 
shelters  for  flowers  is  a  sheet  of  paper 
twisted  in  the  manner  shown,  and  fas- 
tened by  pins  to  a  stick.  With  such  pro- 
tection the  flowers  retain  their  coloring, 
and  last  for  a  much  longer  time  than  if 
completely  exposed. 
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Multiple  Telephone-Receiver  Connector 

It  is  often  found  convenient  in  experi- 
mental work  to  have  a  number  of  tele- 
phones connected 

in  parallel,  so  that  •^V^^"^  .^lock 
a  number  of  men 
may  "listen  in''  at 
the  same  time. 
The  device  shown 
in  the  sketch  is 
very  useful  for 
making  such  con- 
nections, and  is 
easily  made  in  the 
workshop.  It  con- 
sists of  a  strip  of  wood,  or  other  insulat- 
ing material,  on  opposite  sides  of  which 
are  mounted  two  brass  strips,  which  have 
been  partly  sawed  in  two  longitudinally, 
after  drilling  holes  for  receiving  the  cord 
tips.  A  binding  post  is  fastened  to  each 
strip  and  is  used  for  making  connections. 
Holes  are  then  drilled  on  the  flat  side  to 
fasten  the  strip  to  the  insulating  block. 
The  split  strip  will  be  springy-  enough  to 
hold  the  small  tips  very  securely.  Sep- 
arate strips  can  be  used  if  preferred,  and 
grooves  filed  in  them  to  take  the  tips. 
— P'rank  Sahlniann,  Manhattan,  Kan. 
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Child's  Table  and  Chair 

A  table  built  somewhat  like  a  child's 
high  chair,  but  resting  directly  upon  the 
floor,  gives  to  the  small  child  the  freedom 
which    it    ap-     .  .  ^ 


A  Combination  Ch«ir  and  Table  may  be  Made  Very 
AtUactive  to  the  Young  Child,  and  at  the  Same 
Time  be  a  Great  Convenience  to  Ita  Parents 


out.  The  accompanying  photograph 
gives  an  idea  of  the  appearance  of  this 
chair.  The  principal  dimensions  are 
given  in  the  drawing.  If  desired,  shelves 
or  compartments  for  small  toys  or  other 
belongings  can  be  built  under  the  top  of 
the  table,  and  the  busy  mother  will  find 
it  a  great  relief  to  have  a  place  where  the 
baby  may  be  induced  to  stay  for  a  fairly 
long  period  without  encountering  em- 
phatic objection  on  the  part  of  the  child. 
Care  should  be  taken  to  sandpaper,  or 
otherwise  round  off,  all  sharj»  corners  and 
edges.  The  table  should  then  be  enameled. 
A  good  color  combination  ij»  white  for 
the  table,  arms,  and  back,  and  light  green 
for  everything  below. — Erail  Rehorek, 
Chicago,  111. 

Body  Dimensions  Used  for  Measuring 

In  several  line.*;  of  work  the  need  of  a 
measuring  scale  constantly  arises,  and 
many  forms  of  relaxation,  such  as  garden- 
ing, give  occasion  for  taking  dimensions. 
A  pocket  rule  will  take  care  of  most  cases, 
if  it  i.<  always  carried ;  but  when  it  is 
mibsing  the  owner  is  in  a  difficulty. 


It  is  possible  to  be  independent  of  yard- 
sticks and  folding  scales  if  certain  body 
dimensions  are  memorized.  The  most  fa- 
miliar example  is  the  '  pace."  or  the  dis- 
tance measured  on  the  ground  between 
the  two  heels  when  taking  a  step,  a  thou- 
sand of  which  constituted  a  Roman  mile. 
This  is  still  a  common  emergency  meas- 
ure, but  as  the  same  person  is  likely 
to  take  long  or  short  strides  in  "stepping" 
distances,  it  is  rather  unreliable.  The 
ancient  "cubit"  became  an  arbitrary  meas- 
ure, varying  in  length  with  different  na- 
tionalities, but  as  the  word  means  "fore- 
arm," it  may  serve  as  another  example. 

It  is  a  good  plan  to  make  a  note  of  cer- 
tain body  dimensions  which  can  be  used 
as  guides  in  measuring  an  inch  and  a  foot. 
For  the  former,  use  the  end  joint  of  the 
thumb,  measuring  1  in.  from  the  quick  of 
the  nail  to  one  of  the  wrinkles  over  the 
knuckle;  it  is  not  difficult  to  remember 
which  wrinkle  is  the  rigjht  one.  For  a 
foot,  place  the  elbow  against  a  wall,  and 
measure  the  distance  between  the  wall 
and  one  of  the  wrinkles  on  the  wrist*  A 
small  person  may  find  it  necessary  to 
modify  these  two  methods  a  little,  but  he 
will  have  no  difficulty  in  using  the  thumb 
and  forearm  as  ^ides. 

Sailors  sometimes  measure  fathoms 
(six  feet)  on  a  rope  by  stretching  out 
both  arms  at  right  angles  to  the  body, 
holding  the  rope  taut  between  them,  and 
allowing  a  slight  amount  over,  as  the  dis- 
tance is  rarely  six  feet  with  men  of  ordi- 
nary size.  It  is  not  a  bad  idea,  therefore, 
to  mark  a  horizontal  line  on  a  wall,  five 
feet  long,  and  to  compare  its  length  with 
the  distance  between  the  tip  of  the  middle 
finger  of  one  hand  and  any  wrinkle  or 
other  mark  on  the  other  hand  which  coin- 
cides with  the  end  of  the  line  when  the 
outstretched  arms  are  held  against  it. 

It  is  a  mistake  to  try  to  remember  too 
many  dimensions,  as  there  is  then  a  chance 
of  forgetting  them  all;  but  if  more  are 
desired,  the  span  of  the  outstretched  fin- 
gers may  be  used,  and  the  distance  from 
the  floor,  in  even  feet  or  inches,  of  an 
eyebrow,  face  wrinkle,  lip,  nostril,  or  other 
facial  mark. — C.  L.  Lothrop,  Jr.,  U.  S.  S. 
"Michigan." 


CSoap  does  not  dissolve  in  gasoline,  and 
if  pla.stered  over  a  leak  in  an  automobile 
gasoline  tank  it  will  plug  the  hole  ef- 
fectively till  the  car  gets  home.  It  is  a 
good  plan  also  to  rub  soap  on  the 
threads  of  the  union  nut  which  holds  the 
carburetor  to  the  intake  manifold,  thereby 
making  a  gasoline-tight  joint. 
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Trough  for  the  Food  Chopper 

Every  housewife  has  cleaned  up  her 
table  wheu  done  with  a  job  of  grinding 
with  the  food  chopper.  No  matter  how 
careful  one  may  bo,  crumbs  or  particles 
of  food  escape  to  the  table  top  instead 
of  foiling  into  the  pan  used  as  a  recep- 
tacle for  the  ground  or  chopped  food. 

A  trouffb,  made  from  tin,  is  a  great 
hdp.  It  nts  closely  around  the  chopper, 
collects  the  falling  particles,  and  guulcs 
them  into  a  pan.  A  wire  bail  at  the 
top  of  the  trough  keeps  it  in  place.  No 
dimensions  can  be  given,  since  there  arc 
all  sizes  of  choppers,  but  the  sides  of 
the  trough  should  be  made  high  enough 
to  prevent  the  crumbs  catapulting  over. 
The  upf>(.T  end  of  the  trough  is  cut  with 
an  apron  which  fits  back  under  the  nose 
of  the  chopper. 


Speedster  Seats  from  Chairs 

Seats  suitable  for  a  rebuilt  speedster 
may  be  made  from  two  substantial  chair^ 


To  Remove  Paint  from  Metal 

The  amateur  painter  who  wishes  to  re- 
finish  his  automobile,  or  to  do  any  other 
repainting  job  on  metal  where  neat  work- 
manship IS  required,  will  find  it  necessary 
to  remove  old  paint  from  the  surface  be- 
fore starting.  To  accomplish  this  easily, 
saturate  one  or  two  large  pieces  of  news- 
paper with  kerosene,  lay  them  flat  on  the 
surface  which  is  to  be  cleaned,  and  light 
them  at  one  edge.  Then,  following  the 
bnniing  edge  of  the  oil-soaked  paper, 
scrape  away  the  soft  paint  before  it  cools. 

Bent-Wire  Broom  Holder 

A  very  simple  broom  holder,  made  by 
bending  a  piece  of  stiff  steel  wire,  is 

s  h  o  w  n    in  the 
drawing.  The 
broom  is  inserted 
by  merely  thrust- 
ing the  handle  up 
between  the  two 
prongs    of  wire, 
and  is  clamped  by 
%.      the  effect  of  its 
l^^g^   own  weight,  when 
't    Starts    to  fall. 
^^^^^  .To    remove  the 

U  broom,  lift  up 

^    ^  the    holder,  and 

the  broom  will 
V^L^'^T^"  dropout.  An  ad- 
vantage  of  a 
broom  holder  built  on  this  principle,  is 
that  the  broom  can  be  inserted  or  with- 
drawn by  the  use  of  one  hand  only.— 
Chas.  A.  Pease,  Monrovia,  Calif. 


Seats  ior  the  Spccditer-Type  Car  can  be  Readily  Hade 
from  Two  Old  Cham,  the  Legs  Baiag 
Unnecessary  for  This  PurpOM 

and  for  this  purpose  chairs  which  may 
have  been  discarded  by  reason  of  broken 
legs  are  still  useful.  The  legs  of  the  chairs 
are  knocked  out,  or  sawed  off  flush  with 
the  bottom.  The  backs  may  be  padded, 
for  comfort,  but  if  this  is  not  desired,  the 
frame  only  may  be  covered  with  imitation 
leather.  Detachable  cushions  for  the 
seats  are  also  covered  with  imitation 
leather,  and  stuffed  with  hai^^or  excelsior. 
The  solid-bottom  type  of  chair,  if  used, 
is  strong  enough  to  be  bolted  through  to 
the  car  floor,  and  if  desired,  a  rakish  tilt 
can  be  given  the  seats  by  using  wooden 
wedges.  Further  reinforcements  of  the 
seats  can  be  made  by  adding  triangular 
pieces  of  sheet  metal  on  the  outside 
edges  of  each  seat.  Where  cost  is  an 
item  to  consider  in  rebuilding  a  car,  this 
adaptation  will  result  in  quite  a  saving. 


Emery  Qoth  Smooths  Typewriter  Platen 

Hard  service  produces  dents  in  the 

rubber  of  a  typewriter  platen.  These 
result  in  poor  work.  To  remove  them, 
insert  a  piece  of  the  finest  emery  cloth  or 
sandpaper,  just  as  if  it  were  to  be  written 
upon.  Then  revolve  the  roller  as  in 
spacing  between  lines.  Repeat  until  the 
raised  portions  are  worn  down.  The  type 
and  other  mechanism  should  be  protected 
from  grit  during  the  process.  Wipe  the 
platen  off  carefully  before  itsing.  If  it 
is  worn  too  much,  wrap  a  piece  of  paper 
around  it,  and  paste  into  place.  A  paper 
used  in  this  way  will  prevent  the  platen 
from  becoming  bumpy  in  the  first  place.* 
Mrs.  Anna  G.  Miles,  Vermont,  111. 
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Ii^aking  Toy  Blocks  of  Cement 

Cement  moldinj^.  as  a  hobby,  gives  very 
-u-ide  scope  for  individual  taste  and  in- 
genuity, so  that  its  faseinatioti  continues 


NE  BOARDS 


CCMCNT 

BLOCK 


From  Making  Cement  Molds  of  a  Simple  Type,  the 
Beginner  Soon  Progresses  to  Designs 
of  Real  Decorative  Value 

to  grow  as  the  worker  develops  pro- 
ficiency. There  is  not  much  difficulty  in 
preparing  the  cement,  but  a  good  deal  of 
care  is  needed  in  making  and  fitting  the 
molds. 

Begin  by  making  a  baseboard,  of  white 
pine  or  poplar.  The  dimensions  given  in 
the  sketch  will  do  very  well.  The  board 
should  be  planed  and  sandpapered  smooth 
on  the  upper  surface,  and  two  cleats 
screwed  to  the  lower  surface,  as  shown, 
making  the  holes  in  the  cleats  large 
enough  to  permit  the  screws  to  fit  loosely. 
The  cleats  will  prevent  the  baseboard 
from  warping.  Then  prepare  the  sides 
of  the  mold.  For  blocks  2  by  2  by  4  in., 
%vhich  will  be  a  useful  size  to  the  young- 
ster, cut  two  long  pieces  for  the  sides  of 
the  mold ;  seven  shorter  ones,  to  serve  as 
partitions,  and  six  spacers,  to  keep  the 
partition  blocks  the  proper  distance  apart. 
The  molds  can  be  fastened  together  with 
clamps,  a  good  type  for  the  purpose  being 
shown  at  one  end  of  the  board.  Two  of 
these  are  sufficient,  one  at  each  end.  Dif- 
ferent sizes  of  blocks  can  then  be  made, 
merely  by  using  spacers  of  different  width 
and  thickness.  Variety  can  be  given  to 
the  shape  of  the  molds  by  placing  tri- 
angular or  quarter-round  pieces  in  each 
corner,  of  the  kind  shown  at  the  bottom 
of  the  sketch  at  the  left.  The  pattern  of 
these  inserts  can,  of  course,  be  modified 
according  to  the  taste  of  the  workman, 
but  even  the  simpler  kind  will  relieve 
plain  blocks  of  their  monotony,  as  shown 
at  the;  lower  right-hand  corner  of  the 
sketch.  .  Nothing  more  is  necessary,  ex- 
cept a  coating  of  paraffin  or  shellac,  to 


be  laid  on  all  parts  of  the  board  that  wiO 
come  in  contact  with  the  cement,  so  as  to 

prevent  it  from  sticking.  Paraffin  is  pref- 
erable; if  shellac  is  used,  be  careful  to 
see  that  it  is  thoroughly  dry  before  fil'ing 
the  molds. 

Make  the  mixture  of  sca-beach,  or 
creek  sand,  and  cement,  using  one  part  of 
cement  to  two  parts  of  sand.  Add  water 
enough  to  make  a  thick  paste.  If  a  red- 
dish tone  is  desired,  add  ground-brick 
dust  to  the  mixture,  using  one  part  of 
brick  dust  to  two  parts  of  cement  and 
sand.  When  the  material  is  in  the  moldi^ 
smooth  the  surface  with  a  wet  knife. 
Ornamental  faces  can  be  given  to  the 
blocks  by  pressing  upon  the  tqp  of  the 
mixture  while  it  is  still  soft,  a  butter-pat 
mold,  scallop  shell,  or  anything  that  will 
leave  a  clear  impression.  A  more  varied 
outline  can  be  given  to  the  blocks  when 
the  workman  has  become  familiar  with 
the  materials.  Let  the  blocks  dry  for 
several  days  before  removing  them  from 
the  molds.  Trim  the  edges  slightly  with 
an  old  file,  to  remove  the  fur.  The 
blocks  will  then  be  almost  indestructible. 


Why  Shooting  Downward  Is  Difficult 

Hunters  often  notice  that  it  is  hard  to 
hit  game  when  shooting  almost  straight 
downward.  The  explanation  is  simple, 
and  its  understanding  may  help  in  making 

downhill  shots. 

A  rifle  sent  from 
the  factory  is 
sighted  to  shoot 
accurately  at  100 
yd. ;  beyond  that 
distance  the 
sights  must  be 
further  elevated. 
No  rifle  can  shoot 
absolutely  point- 
blank;  this  is  im- 
possible. A  bullet 
drops,  when  mov- 
ing through  the 
air,  just  as  many 
feet  per  second  as 
when  dropped 
from  one's  fingers 
to  the  floor.  In 
shooting  at  200 
yd.,  the  bullet 
must  go  several  feet  above  the  line  of 
sighting  in  order  to  "carry  up."  and  hit 
the  target;  that  is,  in  order  to  compen- 
sate for  the  falling  of  the  bullet  in  flight. 

But  suppose  the  muzzle  of  the  gun 
points  almost  straight  downward.  In 
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that  case,  the  force  of  gfravity  tends  only 
vcr>'  I'ttle  to  pull  the  bulkt  down  out  of 
its  course ;  hence  an  overshot  results.  A 
rifle  is  sighted  to  shoot  in  a  horizontal 

position,  and  when  it  is  turned  downward, 
the  ordinary  use  of  the  sights  will  cause 
the  bullet  to  strike  outside  of  the  target. 
The  remedy  is  in  aiming  "under"  the 
target,  when  shootiiif:  down.  The  Same 
is  true  for  shooting  uiuvard. 

Innttr  Tbbe  Ueed  over  Bandage 

A  serious  flesh  wound  in  the  arm  of  a 
child  made  several  stitchc<  necessary.  For 
some  time  afterward  the  arm  was  kept  in 
a  bandage  saturated  with  boric  acid,  and 
this  caused  considerable  inconvenience,  as 
the  child's  clothing  constantly  got  wet — 
idso  the  bed  covering  at  night.  His  father 
overcame  the  diffictdty  by  inclosing  the 
bandage  in  a  rubber  sheath,  made  by  cut- 
ting a  10-in.  piece  from  an  old  inner  tube, 
■which  was  well  washed  and  sterilized  to 
prevent  infection.  A  stout  piece  of  wire 
was  passed  throttgh  the  tube,  and  a  loop 
was  made  at  each  end,  to  which  a  large 
handkerchief  was  fastened,  passing  over 
the  child's  shoulder  to  serve  as  a  sling. 
The  tube  made  a  waterproof  coveting 
for  the  wet  bandage,' which  gave  no  fur- 
ther trouble  thereafter. — D.  Welge,  Ma- 
son, Nev. 


Foot  Scraper  Made  from  Scrap  Iron 

A  foot  scraper,  or  metal  porch  mat,  is 
a  great  help  toward  keeping  the  house 
clean  in  rainy 
weather.  If  some 
old  bu£[gy  rims  or 
Other  iron  strips 
are  available,  the 
mat  can  be  built 
in  a  short  time,  as 
shown  in  the  pic- 
ture. Slots  are 
c«t  in  a  square 
stick  of  wood,  of 
such  width  and 
depth  that  the 
iron  strips  will  be 
a  fairly  tight  fit 
in  them.  Tin  straps  are  put  on  with 
nails,  to  keep  the  iron  strips  from  being 
forced  up  out  of  the  slots.  If  one  has 
a  drill  to  make  holes  in  the  metal  strips, 
it  is  wen  to  put  a  nail  through  each  end 
of  the  outer  strips,  so  as  to  hold  the 
scraper  together.  If  the  other  strips  are 
a  fairly  tight  fit  in  the  slots,  no  nsten- 
ing  will  be  necessary  to  hold  them  in 
position  lengthwise. 
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A  Higli-Capacity  Print  Drier 

Where  there  are  many  photographic 
prints  to  be  dried  at  one  timer  as  in  a 
commercial  gallery,  some  means  of  do- 

DROP  PAMI^LB 
-CIXAT«< 


V  CoM:-;i"r.AT  CD  BO, 
AMDBLOTTINO  PAPtf* 


A  Simple  Drier,  Having  a  Capacity  of  Stvtral  Hun- 
dnd  Prints.  Leaves  the  Print  Plat,  aad 
Does  the  Work  Rapidly 

ing  the  work  quickly  and  well  becomes 
a  necessity. 

'J'lie  box  is  made  from  ^.-j-in.  stock,  or 
may  be  obtained  from  a  store.  A  piece 
of  screen  is  set  into  an  opening  cut  in 
the  lower  half  of  one  end.  Cleats  nailed 
to  the  sides  of  the  box,  %  in.  from  this 
end,  permit  the  insertion  of  a  drop  panel 
made  from  ^^-in.  lumber  and  fitted  with 
a  cleat  which  serves  as  a  handle.  Two 
cleats  on  each  side,  at  the  other  end  of 
the  box,  make  a  groove  into  which  an- 
other drop  panel  fits,  but  this  panel  is 
held  2  in.  from  the  end  of  the  box,  leav- 
ing an  air  space. 

To  dry  a  number  of  prints,  place  a 
sheet  of  corrugated  strawboard  on  the 
bottom  of  the  box,  then  a  sheet  of 
blotting  paper,  upon  which  the  prints 
are  arranged,  face  up.  A  strip  of  mus- 
lin is  placed  on  top  of  the  prints, 
after  which  the  layer  process  is  continuecl 
until  all  the  prints  have  been  placed  in 
the  box.  The  stack  is  covered  with  a 
sheet  of  corrugated  board,  the  panels  are 
inserted,  and  the  electric  fan  set  in  opera- 
tion in  the  place  indicated. 

Such  a  device  carries  out  the  drying 
process  rapidly,  since  a  continuous  stream 
of  air  circulates  through  the  box,  remov- 
ing the  moisture  quickly.  But  the  even 
more  valuable  features  are  the  high 
capacity  of  the  box,  which  holds  hun- 
dreds of  prints,  and  the  fact  that  it  dries 
them  absolutely  flat.— Dale  R.  Vail  Hom, 
Lincoln,  Neb. 
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Toy  Spring- Operated  Machine  Gun 


A  machine  gun,  firing  wooden  ammuni- 
tion as  last  as  the  crank  can  be  turned, 
will  attract  the  favorable  attention  of 


Ae  the  Crank  of  Tbim  Mschln*  Qm  Is  Tunud.  tht 
Woodan  Bnllats  an  Flrad  Om  ta  Qm  by  tha 
BpfiBS  Vntll  the  Magasina  la  Bi  ~ 


nearly  every  boy.  Such  a  gun,  as  shown 
in  the  drawing,  can  be  made  very  easily, 
out  of  material  which  costs  almost  noth- 
ing. 

The  wooden  gun  barrel  is  tamed  down 

to  size,  and  bored.  .\  slot  is  cut  near 
one  end,  reaching  down  to  the  bore,  to 
allow  the  ammunition  to  drop  from  the 
magazine  into  the  barrel.  The  underside 
of  the  barrel  is  rounded  off,  as  shown, 
for  the  spring  which  must  pass  under 
from  the  rear.  The  barrel  is  then 
mounted  between  two  wooden  supports, 
attached  to  a  base. 

A  piece  of  a  stiff  clock  spring  is  fas- 
tened securely  into  a  slot  cut  in  the  shaft, 
which  is  a  round  piece  of  hard  wood. 
It  is  fastened  by  nvetine  a  small  brad 
through  the  wood,  and  through  a  small 
hole  punched  in  the  spring.  The  shaft 
IS  mounted  just  below  the  rear  end  of 
the  priin  barrel,  so  that  the  sprint^  will 
slip  against  the  lower  "shell,"  after  first 
catching  on  a  projection  left  in  the  up- 
per part  of  the  barrel.  When  the  crank 
on  the  shaft  is  turned,  the  spring  strikes 
this  projection,  bends  backward,  then 
slips  forward  with  a  jerk  which  drives 
the  wooden  bullet  forward  with  great 


force.  The  shaft  is  held  at  exactly  the 
right  point  to  Iwep  the  spring  in  place, 
by  putting  a  cotter  pin  in  each  end  of 
the  shaft,  with  a  washer  between  each 
cotter  pin  and  the  support,  to  keep  the 
pin  from  cuttini^  into  the  wood.  The 
crank  may  be  either  a  piece  of  sheet 
metal  with  a  small  bolt  for  a  handle,  or 
a  piece  of  wood,  with  a  wooden  handle. 
The  end  of  the  shaft  is  cut  square  so 
that  it  will  turn  with  the  crank. 

For  a  majrazine,  a  piece  of  tin  is  bent 
and  soldered  into  a  shallow  box,  with 
open  ends.  At  the  lower  end  lugs  are 
provided,  to  keep  the  magazine  in  place. 
The  wooden  bullets  are  slipped  into  the 
upper  end  of  the  magazine.  When  the 
crank  is  turned,  the  spring  drives  the 
bullets  out  one  hy  one,  n  new  bullet  fall- 
ing into  place  as  the  one  before  is  fired. 

If  well  made,  this  machine  gun  should 
work  rapidly,  and  should  fire  the  bullets 
several  yards,  and  with  great  force. — ^J. 
Horace  Van  Nice,  Waukon,  la. 


Patting  an  Egg  into  a  Bottle 

An  egg  may  be  put  into  a  bottle  which 

has  a  mouth  much  smaller  than  the  ep;jj. 
First  soak  the  egg  in  vinegar  until  the 
shell  becomes  soft  and  pliable.  It  wilt 
then  be  easy  to  force  the  egg  into  the 
bottle.  Pour  cold  water  into  the  bottle, 
and  allow  it  to  remain  until  the  shell 
becomes  hard  attain.  The  bottle  can  then 
be  shown  to  friends,  who  are  certain  to 
be  greatly  mystified  by  the  sight  of  an 
egg  in  such  si  place. 


Printing  Up  Uneven  Negativet 

A  valuable  negative  may  have  a  light  or 
faded  spot  in  a  prominent  portion  that  de- 
stroys the  beauty 
of  the  print  to  a 
great  extent. 
Strengthening  the 
light  on  this  spot 
while  printing  will 
often  remove  this 
defect. 

This  can  be  ac- 
complished by  us- 
ing a  large  read- 
ing glass  to  concentrate  the  light  on  the 
desired  spot.  The  glass  should  be  held 
between  the  light  and  the  printing  frame, 
moving  the  t^Iass  up  ajnd  down  to  prevent 
the  formation  of  a  dark  spot.  At  no  time, 
however,  should  the  Iteht  be  brought  to  a 
sharp  focus.— Thos.  w.  Benson,  Philadel- 
phia, Pa. 
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Tightening  Tobacco-Pipe  Stem 


Fulcrum  Attachment  for  Snow  Shovel 


WhcM  a  tobacco  pipe  has  a  hard-rubber 
stem  which  fits  too  loosely  into  the  bowl, 
a  snug  fit  can  be  made  by  heating  the 
end  of  the  stem  slightly,  so  as  to  soften 
it.  The  stem  can  then  be  expanded  by 
pressure  against  the  end.  It  is  advisable, 
while  expanding  the  stem  with  one  hand, 
to  pour  water  on  it  with  the  other,  when 
the  desired  diameter  is  reached.  If  the 
stem  is  made  too  large,  it  can  be  sand- 
papered or  filed  down  to  the  right  size. 


The  Dot  in  the  Circle 

Ask  some  one  to  draw  a  circle  with  a 
dot  in  the  center  of  it — or  near  the  cen- 
ter— without  any  line  joining  the  dot  and 

the  circle,  and  yet 
without  taking 
the  pencil  from 
the  paper.  This 
trick  sounds  im- 
possible, but  is 
very  simple  when 
the  solution  is  ex- 
plained. 
Turn  over  a 
corner  of  the  paper,  and  make  a  dot 
near  the  point  of  this  same  corner, 
on  the  body  of  the  sheet.  Run  the 
pencil  up  the  turned-over  corner  a 
short  distance  and  begin  to  draw  the 
circle,  as  indicated.  When  the  pencil 
reaches  the  surface  of  the  paper  on  which 
the  dot  is,  turn  back  the  corner  and  com- 
plete the  circumference  around  the  dot 
on  the  paper,  as  a  center. 


Lifting  heavy  loads  of  snow  from  the 
walk  becomes  tiresome  very  quickly.  The 
foot  shown  in  the 
drawing  prevents 
backache,  by  les- 
sening the  tire- 
some stoop  and 
the  straight  lift 
of  the  heavy  load. 

The  foot  is  a 
piece  of  hard 
wood,,  15  in. 
l,ong,  4  in.  wide 
at  the  top,  and 
tapering  toward 
the  bottom, 
where  a  headless 
nail    is    set,  ex- 


tending about  y-i 


»4AIL  WtTM  MEAO  CUT  Off' 

in.  Two  small 
straps  of  iron,  one  on  each  side  of  the 
foot  and  the  shovel  handle,  serve  as 
hinges.  Thus  the  foot  swings  back  away 
from  the  rear  of  the  shovel  easily,  but 
projects  at  right  angles  from  the  shovel 
blade  when  the  handle  is  vertical. 

Push  the  shovel  under  a  load  of  snow; 
raise  the  handle,  kick  the  foot  forward, 
and  push  the  handle  down,  pulling  back 
on  it  enough  to  prevent  the  foot  from 
folding.  The  shovel  load  is  thus  brought 
up  within  easy  reaching  distance,  where  a 
side  swing  sends  the  snow  off  to  the  side. 


CCasters  will  not  drop  out  of  chair  legs 
if  the  holes  are  filled  with  melted  paraihn 
just  before  the  casters  are  put  in. 


A  Simple  Tabic  Extension 

An  extension  leaf  which  greatly  in-  wood  is  then  finished  to  match  the  fin- 
creases  the  capacity  of  a  table,  can  be  so  ish  of  the  table.  If  the  work  is  properly 
made  as  to  permit  quick  attachment  or  re-  done,  the  leaf  is  readily  adjusted  or  re- 
moval.   A  board  of  the 


same  material  as  the  ta- 
ble top  is  cut  long  enough 
to  fit  across  the  end  of  tne 
table.    Two  strips,  3  in. 
wide,  3  ft.  long,  and  y%  in. 
thick,  are  screwed  to  the 
underside  of  the  leaf,  near 
the  center,  and  about  18 
in.    apart.     These  strips 
slip  through  notches  cut 
for  them  m  the  framework  around  the 
table  legs.    The  notches  must  be  a  close 
fit  so  that  the  leaf  will  be  held  level  with 
the  table  top.   The  leaf  is  carefully  sand- 
papered, and  the  corners  rounded.  The 


An  Bxttniion  Leaf,  Which  Adda  to  the  Effective  Sixe  of  the  Table,  it  So 
Conttructed  That  It  can  be  Quickly  Removed 

moved,  stays  firmly  in  place,  and  is  as 
satisfactory  as  the  table  top  itself.  Other 
leaves  may  be  added  at  end  or  side,  thus 
making  it  possible  to  almost  double  the 
size  of  the  table. 
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Water  Heater  Made  from  Lamp  ^obe 


To  Make  Ardfidal  MoooHi^ 


A  handy  heater,  which  can  warm  quick- 
ly  small  quantities  of  wafer,  such  as  may 

be    required  for 
JigJJ*  »^tRt    shaving,  is  readily 

 ^  made  irom  an  or- 

(linary  16-cp.  car- 
bon electric  lamp. 
The  upper  part  of 
the  globe  is  cut 
off  by  the  use  of  a 
three-  cornered 
file,  or  some  other 
means,  and  the 
base  of  tlie  lamp 
is  mounted  in  a 
b  r  o  a  d  wooden 
base.  Connection 
is  made  from  the 
contact  surfaces  of  the  lamp,  to  wires 
leading  to  the  110-volt  lightmg  circuit. 
In  use,  the  globe  is  filled  with  water  to 
about  114  in.  from  the  upper  end  of  the 
filament.  When  the  current  is  turned  on, 
nearly  all  of  the  heat  developed  goes  to 
heat  the  water,  and  this  is  accomplished 
in  a  very  short  time,  without  requiring 
any  attention^— George  MacLean,  Robert- 
sonville,  Quebec,  Can. 


CONN£CT  TO  IIO-VOiT  CiRCUn 


Tin-Can  Chicken  Feeder 

A  convenient  chicken  or  rabbit  feeder, 
that  will  hold  a  continuous  supply  the 
animals  cannot  soil,  is  easily  made  from 

a  tin  can.  Simply 
cut  out  the  top  of 
the  can  smoothly 
and  make  a  cut  in 
the  side,  in.  from 
the  bottom,  extend- 
ing a  fourth  of 
the  circumference. 
Bend  in  the  cut 
side,  so  as  to  form 
a  small  recess. 
Grain  poured  into 
the  top  of  the  can 
will  run  out  into 
this  recess  so  that  the  animals  can 
feed,  but  it  will  not  overflow  the  half- 
inch  edge.  Be  careful  to  smooth  all  the 
edges,  so  that  the  animals  cannot  injure 
themselves  in  feeding.  For  large  flocks, 
where  it  is  desirable  to  feed  several  at 
once,  use  the  large  l-ga1.-stze  cans,  and 
cut  several  recesses.  If  large,  square  cans 
are  used  they  can  be  cut  at  all  four  cor- 
ners. Covers  which  will  protect  the  feed 
durinir,  bad  weather^  may  be  made  of 
wood  or  galvanized  iron. — Doncaster  G. 
Humni,  Upland,  California. 


Moonlight  effects  are  often  wanted  for 
entertainments  and  plays,  but  are  very 

difficult  to  produce  on  the  stage.  An 
exceedingly  close  imitation  may  be  made 
by  use  of  an  electric  arc  lamp,  with 
copper  electrodes  instead  of  the  usual 
carbon.  These  copper  electrodes  are  cat 
from  Vz-in.  copper  rod.  With  a  current 
of  from  five  to  ten  amperes  they  will  not 
overheat,  and  will  produce  a  light  of  the 
right  color,  with  well-defined  shadows 
that  simulate  actual  moonlight.  The  arc 
requires  but  verv'  little  attention. — K.  M. 
Bard,  Manawa,  Wis. 


The  Rule-and-Hammer  Trick 

Lay  an  ordinary  2-ft.  folding  rule,  half 
opened,  on  the  table;  push  it  to  the  edge 
of  the  table  so 
that  half  of  the 
rule  falls  and 
hangs  vertical. 
Lift  this  hanging 
end  to  a  horizon- 
tal position,  and 
challenge  some- 
body to  hang  a  hammer  on  this  end  so 
that  it  will  not  fall.  This  will  sound  ab- 
surd unless  one  happens  to  think  of  the 
solution.  After  the  victim  has  been 
sufficiently  bewildered  by  the  declaration 
that  the  job  is  easy,  it  will  not  be  difficult 
to  attach  the  hammer  n^^  shown,  so  that 
it  will  hold  its  position.  The  experiment 
should  first  be  tried  in  private,  so  that  the 
performer  can  familiarize  himself  with 
the  exact  position  at  which  the  hammer 

will  have  to  be  tied.  F.  H.  Sweet, 

Waynesboro,  Va. 


Relay  Switch  with  Marcury  Contact 

Circuits  under  pressure  up  to  110  volts, 
or  more,  may  be  opened  or  closed  from 
a  distance  by  means  of  the  relay  switch 
illustrated.  A  wooden  lever,  8  or  10 
in.  long,  is  pivoted  between  two  uprights 

fastened  to  a 
wooden  base. 
Two  small  pieces 
of  soft  iron,  se- 
cured halfway  be- 
tween the  pivot 
and  the  ends  of 
the  lever,  serve  as 
armatures  for  the  two  magnets  mounted 
on  the  base.  A  binding-post  screw,  in 
one  end  of  the  lever,  makes  contact  w  ith 
a  cup  containing  mercur>',  which  is  placed 
on  the  base  directly  under  the  lever.  A 
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battery-control  circuit  is  provideil  with  a 
two-point  switch,  so  that  either  ot  the 
magnets  may  be  energized  separately,  by 
throwinj?  the  switch  arm  to  one  sifle  or 
the  other.  When  the  magnet  on  the  side 
of  the  lever  which  carries  the  binding- 
post  contact  is  in  tlie  circuit,  the  magnet 
pulls  the  armature  down,  thus  causing  the 
ifinding-post  screw  to  make  connection 
\\  \{h  the  mercury  in  the  cup.  The  contact 
and  cup  are  connected  as  a  switch  in  the 
htgh-voltage  circtiit.  When  the  other 
magnet  is  connected,  the  lever  is  pulled 
the  other  way,  thus  breaking  the  circuit. 
To  hold  it  in  {position  when  the  low- 
voltage  current  is  oS,  a  weight  is  fixed 
above  the  lever.  This  saves  battery  cur- 
rent by  automatically  holding  the  lever 
to  whichever  side  it  is  thrown.r— R,  C. 
Uitchcocl^  Middletown,  Conn. 

Sndnff  Shidd  lirom  Old  Film 

A  very  good  drafttiiimi'8  erasing  shield 
can  be  made  from  k  piece  of  photo- 
graphic film.  The  emulsion  is  removed 
by  boiling,  thus  leaving  the  film  entirely 
transparent.  After  cutting  the  film  to 
about  2  by  4  in.  in  size,  ovals,  circles,  and 
rectangles  of  various  sizes  are  cut  in  it 
with  a  very  sharp  knife,  or  a  razor  blade. 
This  makes  a  shield  that  can  be  held  over 
the  work,  without  preventing  the  drafts- 
man from  seeing  the  lines  on  the  drawing. 
The  best  type  of  film  to  use  is  the  so- 
called  "portrait  film,"  which  is  heavier 
than  other  grades. 


Combination  Tool  Made  from  File 

As  the  steel  used  in  files  is  of  high  qual- 
ity, it  is  preferable  not  to  throw  them 
away  after  the 

cutting  faces  have  coxTtn-piN  cxtractor- 
worn  to  such  a 
degree  that  they 
can  no  longer  be 
used  for  filing. 
Old  files  can  be 
used  for  small 
chisels,  scribers, 
center  punches, 

etc  The  tool  illustrated,  for  extracting 
cotter  pins  and  setting  them  in  place,  and 
for  stripping  the  insulation  from  electric 
wire,  was  made  by  an  automobile  me- 
chanic from  a  discarded  file.  The  steel 
was  annealed  by  being  heated  and  cooled 
slowly,  and  was  then  shaped  as  shown 
in  the  sketch.  It  was  tempered  by  being 
heated  to  a  cherry-red  and  plunged  in  oil, 
after  which  the  center  was  wrapped  with 
tape  to  form  a  handle.. 


OeTTCI|.pm  •PNCADCR 


Cyclist's  Raincoat  Attachment 

A  man  who  had  occasion  to  ride  a 
bicycle  quite  often  in  the  rain,  found  it 
a  comfurlable 
practice  t  o 
motitit  straps 
on  the  lower 
comers  of  his 
r  a  i  n  c  o  ;i  t. 
as  indicated. 
These  straps, 
when  fast- 
ened around 
the  1  e  g,  pre- 
vent the  coat 
from  swing- 
ing clear  of 
the  legs,  and 
thus  afford  a 
much  better  protection  from  the  rain  or 
snow,— Wayne  W.  Leyrer,  Atlantic  City, 
New  Jersey. 

Corks  Prevent  Hed  Slipping 

A  leather  heel  which  has  worn  smooth 
may  be  prevented  from  slipping  on  floor 
or  carpet  by  inserting  corks,  or  other 
nonslip  material,  into  holes  drilled  in 
the  heel.  Three  %-in.  holes,  drilled  in 
the  leather  to  a  depth  of  from  % 
in,,  will  be  sufficieaU'  ■.Uiiiti 1 1  lU  \}  corks, 
rubber  «»"ppcrs,  or  rubber  plugs  cut 
from  old  automobile  casings,  will  be 
good,  but  the  plugs  from  old  casings  wear 
longest.  The  material  must  be  larger 
than  the  holes  in  the  heel,  so  that  it 
is  forced  in,  and  so  that  it  projects 
slightly  beyond  the  surface  of  the  leather. 
When  one  set  of  plugs  is  worn  out,  an« 
other  may  be  inserted. — Forrest  Benson, 
Boulder,  Colo. 


Wire  Stand  for  Paper  DrinUag  Cops 

A  single  piece  of  stiff  brass  or  nickel- 
plated  wire,  bent  as  shown  in  the  sketch, 
makes  a  neat  and 
attractive  holder 
for  individual  pa- 
p  e  r  containers, 
used  for  ice  cream 
and  drinks.  A 
holder  of  this  der 
sign  is  sanitary 
and  inexpen?ivc. 
and  is  not  subject 
to  damage  by 
dropping  on  the 
floor,  as  it  readily  springs  hack  into 
the  proper  shape. — Elmer  S.  Tctzlolf, 
Chicago,  IlL 
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PRETTY  SHELTER  HOUSE  IS  PUMPING  PLANT  TOO 
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MUM  «  u^ar,  ntwiTtef 

0u».Ltne  Waiting  Station  of  Stuccoed  Concrete,  with  Shingle  Roof  and  Cypress  Cornice  Brackets  of  Distinctive 
Shape:  LefuIIand  Floor  Plan  Shows  Waiting.Room  Arrangement,  with  Cement  Bench  around  Walls, 
and  Location  of  Stairway.    Right-Hand  Plan  Indicates  Arrangement  of  Pump  and  Tank  in  Basement 


A  PRETTY  residence  suburb  on  a  bus 
line  running  out  of  a  college  town 
in  southern  Wisconsin  is  marked  by  a 
waiting  station  of  unusual  character.  Its 
interest  lies  not  only  in  its  attractiveness 
and  the  satisfactory  way  in  which  it  meets 
its  more  obvious  purpose,  but  also  in  a 
highly  important  function  which  it  per- 
forms without  any  external  evidence 
whatsoever.  For  the  basement  of  the 
little  shelter  house  is  a  full-fledged  pump- 
ing station,  with  an  automatic  electric 
pump,  serving  water  at  95-lb.  pressure 
from  a  100-ft.  well  to  the  homes  of  the 
neighborhood,  and  a  4  by  10-ft.  concrete 
reserve  tank. 

The  over-all  dimensions  of  the  building 
are  16  ft.  4  in.  wide  and  17  ft.  10  in.  deep. 
The  rear  portion,  however,  is  occupied  by 
a  stairway  to  the  basement,  which  is  en- 
tered from  the  outside  and  has  no  con- 
nection with  the  waiting  room.    The  lat- 


ter measures  13  by  15  ft.,  with  the  front 
open  to  a  width  of  10  ft.  4  in.  The  floor 
is  a  rein  forced-concrete  slab,  6  in.  thick, 
and  a  cement  seat,  built  upon  the  top 
of  the  foundation  wall,  runs  entirely 
around  the  three  sides  of  the  room.  The 
basement  pump  room  is  finished  wholly  in 
concrete.  The  stucco  waiting-room  walls 
are  paneled  with  wood  strips,  and  high 
windows  in  the  sides  are  latticed  but  not 
glazed,  being  protected  by  the  deep  cor- 
nice. 

Outside,  the  wall  is  finished  in  rough, 
gray  stucco  on  galvanized  metal  l«th.  At 
each  outside  corner  of  the  building  two 
heavy  wood  cornice  brackets  of  peculiar 
shape  give  distinction  to  the  whole  struc- 
ture. .All  woodwork  is  of  cypress,  with 
two  coats  of  brown  paint,  the  last  coat 
sanded  before  it  was  dr>'.  The  little  depot 
cost  only  a  few  hundred  dollars,  and 
could  easily  be  adapted  to  any  location. 
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WRITTEN  SO  YOU  CAN  UNDERSTAND  IT 


^  — learn  the  automobile  and 
tractor  business  in  6  weeks 

Start  a  Garage; 


neighborhood. 
Mechanic  and 


Every  10  Automobiles,  Trucks,  or  Tractors  require  the  serv- 
ices of  one  mechanic  And  where  10  motor  mechanics  are 
needed,  less  than  one  is  available.  Right  in  your  own 
you  need  only  to  let  it  be  known  that  you  are  a  RAHE  TRAINED 
a  very  small  investment  will  put  you  into  a  good  paying  business  at  once. 


Eam^lOO  toHOO  a  Month: 


Every  man  16  yeais 
and  older  can  learn 
here  easily  and  quickly. 

Begin  on  the  first  day  you  come  on  real  Autos,  Trucks  and  Tractors,  under  the  guidance  of 
Master  Mechanic  Instructors— one  at  your  elbow  constantly  for  your  rapid  progress.  Thousands 
of  RAHE  Graduates  now  earn  up  to  $400  a  month.   Many  own  garages  and  make  more. 


The  equipment  is  modem  and  complete  in  every  detail — up-to-date  Automobiles,  Trucks, 
Tractors,  block-mounted  Motors,  Electric  Apparatus  and  every  other  equip- 
ment necessary  to  train  you  in  all  branches  of  the  business.   Acres  of  floor 
space  in  modem,  fire  proof  construction.   No  tools  or  "extras"  to  buy.  You 
_J  \0^^  ^    don't  need  any  special  talent  nor  advanced  education.    You  leam  by  the  same 
VIOO**  vk     practical  methods  we  used  to  train  thousands  of  soldier  mechanics  in 

kOy^^V,^^  t«    ^  days'  time.  Only  additional  cost  to  be  trained  here  is  difference  in  car  fare. 
^^^^^^^^  M.    Pleasant,  economical  living  accommodations  in  reputable  private  homes 


Special  Tuition  Rate  Now 


To  assist  in  the  readjustment 
and  rehabilitation  now  under 
way.  especially  to  former  aol- 

\dlers.  we  are  makinR  a  special  offer  to  those  who  come  within  the  next  few 
•Tinu.,  ini.3  \,\j\jT-\jv%  K  w®^^*-  This  special  rate  applies  for  Life  Scholarship  in  our  complete  coui«s. 
for  7-day  Trial  Offer,     \  Writ€  or  und  coupon  at  onct, 

wonderful  atory  of  oppor-  V 


tunities  and  big 
68-page  illua- 
trated  catalog 

P.U.2898 


Rahe  Auto  and  Tractor  School 

Dept.  2899    Kansas  City,  Mow 


FREE  \r^^- 
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Victors 

and 

Victrolas 
$12  to  $950 
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Mctor  Talking  Machine  Co. 

Caindfti. N.  J..  U  S.A. 
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PUase  Mvntion  Popular  Mechanic* 


POPULAR  MECHANICS  ADVERTISING  SECTION 


''Short  Cats  to  Good  Carpentry"*  j 

(  Vol.36,CypressPocket Library} ' 

48  pages  of  authoritative  in- 
struction (simple,  clear  and 
stimulating)  fully  illustrated 
and  with  big  Supplement,  24  j 
X  36  in.  with  detailed  Work- 
ing  Dra\vings  that  show 
how  to  make  twelve"hard 
jobs"  easy,  safe  and  eco- 
nomical  of  both  labor 
and  Lumber.  Read  what 
"Rural  Life/'  (Roches- 
ter, N.  Y.)  says  of 

"SHORT  CUTS  to 
GOOD  CARPENTRr 

"Itis  a.  guide  book  for 
the  man  or  boy  who 
can  handle  a  saw 
or  hammer  and 
wants  to  know 
how   to  use 
them  to 
the  best 
ad  van- 
ge." 
Ten 
topics 
pertain- 
ing to  the 
house  and  4 
bout  bams. 
It  free  with 
our  compliments. 

WE  TRUST  YOUR 
OWN  JUDGMENT 
nd  SELF-INTEREST  xo 

INSURE  CYPRESS  on  YOUR  joh 
"The  Wood  Eternal"  keeps  values 
going  up  by  keeping  the  place  from 
running  down..'* 


Please  Mention  Popular  Mechanic$ 


Google 


Popular  Meckanics  Magazine 


6  N.  Iliidii^  Avenue,  Chicago,  U.  S.  A. 
H.H.WINDSOB,  EDITOR 


Mk  HidMtM«ac  KMboofiM.  AiMtnlh; 

16.jaiig  WilUua  Stmt,  Obanag  Oom,  W.  C.  2  111  Rua  Rmuoiuc  Tha  Austnluion  Newt  Cc 


ttSUSD  MOHTHLT  SUBSCRIPTION :  SINGLE  COPY.  20  CENTS 


To  iJI  other  cocntri«  in  the  Postal  UtiioB  2.50 

Ail  subacnpuoiu  arc  <iucontuiued  at  capuatioa.    P  l«<u«  rxa  mi  n«  tbm  daM  piiaCad  I 
KaUTwl  am  8MMd  CIm  Mattar  8«pt.  18,  IMI.  at  Um  Poat  UflVc*  ■(  CMc^a^l 
I  Manar  at  Mm  Fwt  OMaa  OapwtMt.  Oaaada. 

I  OOii       OiiliWMi  mt,  bv  ^ 


YeL32 


Contents  iot  December,  1919 


No.  6 


Acddeot — Auto  Plunges  Onto  Deck  of  Tuff  

Accident,  Automobile,   Occupants   Escape  in  169 

Accident  to  Motorcycle,  Wet  Sand  Causes   t96 


Bora  8«f«  witb 


Acetylene  Torch,  Yc^ 
AcropUne— BliAnM  it 

nel  Bus   

Aeroplane  Cabin.  Insulated,  Business  Office  in... 
Aeroplanes,  Canada  and  Southern  Ports  Linked  by  . 
Aeroplane,  City  Street  Service  Station  "Gasses". 
Aeroplane  Display  Room,  Cburcb  Auditorium  as. 

Aeroplane  Engines,   llaCBCsilim  PtstM*  foff  

Aeroplane,   Land,  Tests  Passed  by 


Ml 

821 
886 
838 
842 
808 
•76 
•14 
•11 
•84 


Aeroplane,  Largest,  Preparing  for  Trial  Trip... 
Aeroplane  Service.  English  Business  Men  Vum. 

Aeroplane.  Three  Mile  a  Minute  Speed  of  888 

Aeroplane  to  South  Pole,   Plans  for  884 

Aeroplane,  Wireless  Steered,  Germans  Claim......  889 

Aeroplanes,  Bridges  Flown  under  by  901 

Aeroplanes,    Nonwooden    Propellers    for   868 

Air  Race  Around  World,  Plant  for   880 

Airplane  Supercharger,  Altitude  Mark  Set  by  898 

Alkaloid,   New,  Desert  Shrub  Yields  019 

Apple    Tree,    Thirty-Six    Varieties  from   888 

Arch.    Memorial,   over    Business   Street   828 

Armor,   Ancient,    Museum    Displays   888 

Pavement.  CobblestoiMa  Usad      Base  for..  OlS 
Awoaaobila  Body,  Camping  Trailer  Made  from....  919 

Aotomobile,  Clcatcd  Plates  for  Wheels  Aid  to  98S 

AutomobQe.  Poot  Power,  England  Uses  809 

Automobile  Grease  Cup,  Handle  oa  Cover  fli  988 

Automobile.  Japanese.  Weighs  lit  Peoada........  880 

Automobile,   Light,   in  England  880 

Automobile  Parts.  Jet  of  Steam  Cleans   ••• 

Automobile,   Pneumatic   Tire   Boot  for. , ..........  889 

Automobile  Tire  Chains.   Metal   Carrier  for.  919 

Automobile   Truck    Chassis,    Home    on  833 

Automobiles,    Crossing    Rights    for  898 

Automobiles.  Mechanic's  Cheap  Construction  of.  . .  894 
Aviation — "Plying  Parson"  Wins  Longest  Air  Race, 

by   Paul  A.  Jenkins   810 

Aviators,  Bureau  Foracasta  Woatber  Conditions  for  898 

Balloon,  Free,  Floats  over  New  York  City  91t 

Boilooni.  FiriMr  Uses  Gas  Tank  to  inflate  ••• 

Bamboo  Oreva  Planted  in  Georgia   945 

Banka.  School  Children's,  Refiilar  8|rit«B  for  879 

Beet   Harvester.    Motor   Driven  871 

Boars.  Wild.  Camera  Catches  887 

Boat  Hull.  Wood  and  Steel  Combined  te.........  904 

Boiler  Corrosion,  Coke  Fuel  Causes  836 

Boulevard  Link,  Temporary,  Wood  Incline  for....  890 

Boys  of  New  York,   Military  Training  for   829 

Bncks,   Building  Campaign  Dinner  Announced  by..  901 
Bridge,    Concrete,    Longest    Arch    Claim    of.......  863 

Building,   Brick-Concrete,   Electric   Drums  Move...  879 

Building,    Factory,   Four  Wings    Feature  of   906 

Building  for  Fire  Sale,  Record  Construction  of....  889 
Building,  Thousand  B^loyes  to  be  Hoiued  in. . . .  979 

Cakes.  SUbontOt  Watlara  Ch«f  MoMa  999 

Colc^tor,  Aati-Abcraft  Vbo  Coatrol  BUBplifiod  hf  919 
Caldrona.  Bamboo^  Cklneaa  8ah  Maaufactuieta  Uae  SOO 
Camera.     Repeatmc    IMm    No    "DonblM**  or 

•■Blanks"    833 

Canal,  Concrete,  Curious  Method  of  Enlarging  908 

Canal  uador  JenualaiB,  Holy  Land  Irrigated  by...  ••• 


Car  Fare  Tokens,  MetaL  Street  Railways  Vm   917 

Carpet  on  Floor,  Scrubbing  Machine  Cltatlt   873 

Chair,  Walking,  Convalescence  Encouracod    900 

Chess  Player.   Expert.   Forty  Against   834 

Children's    Pages    980 

Civic  Features  for  Visitors  and  Residents   910 

Clock,  Odd  Use  of  Gravity  Made  in   916 

Clock,  Twenty-Four  Hour  Dial  on   888 

Cockleburs.  Oil  from,  by  8.  R.  Winters   859 

Comment  and  Review,  by  H.  H.  Windsor   817 

CoactoM  Jackets,  Potaa  Aachoiod  by...i   8M 

Coaerato  of  Cindcri.  Hooaaa  BnUt  with   IS4 

Concrete  Wireless  llaat.  Wall  of  Peking  Teppad  by  867 

Cream  for  Exnortatioa,  Danish  Machine  Pnaenrcs  888 

Dam,  Flood  Meiuce  Will  be  Removed  by   870 

Dam.   Irrigation,  Illumination  Guards   907 

Diamond  Hunters,  Diving  Bells  Used  by   907 

Disk,  Tilted.  Crankshaft  in  Motor  Replaced  by   841 

Drill,  Testing,  Samples  Cut  from  Pavements  by....  878 

Dry   Dock,  Swedish,   on   Land   884 

Dye  Industry,  War  and  Medicine  Depend  on   868 

Dyes,  American,  New  Shades  of   878 

Electric   Machines,   Sound   Vibrations   Control   862 

Electricians,   Naval,   Trained  on  Land  Ship  

Emblem.  Oermany  s,   One-Headed   Eagle  on   868 

Explorsca,  Arctic  te  Bowboats,  Storm  Bacouotered 

by  

Explosion,   mUoM  Lost  OB.....'  

Explosion  of  OaaoHaa  Boat.  Back  Fira  Cantai  

Pence,   Concrete,  Tractors  Kept  la  Testing  Field 

with    819 

Fever,  Yellow,  Sanitation  Frees  Worid  fiom   80t 

Fish.  Gold,  Red,  White,  and  Blue  Marka  OB   889 

Pish  Schools,  Seaplanes  to  Locate   80S 

Flash  Light,  German,  Dynamo  in   804 

FofT   Signals,    Lighthouse   Wireless  Sends   848 

Forest    Fire,    Volunteers    Beat   844 

Fountain.  Drinking,  is  Germ   Free   808 

Fountain  Pen,  Illuminated,  Battery  Carried  by..,.  88 

Freight  Car  Door,  Atuchment  Opens   88 

Fruit  Dr^  MacUM^  Waaia  Savod  by  

Fruit.  Juico  btraetor.  Baettic.....  

Fuel  System  for  Trucks  and  Tractora   9iM 

Furnace.  Hearth  Forms  One  Bleetroda  of   911 

Gallows.    Artists'    Model    Held    by   IjOS 

Garage,  L-Shared,  Cars  Use  Single  Door  in   887 

Gas   Engine   Theory,  Dissected   Models  Teach   888 

Gas  Mask.  War  Veteran  Asphyxiated  in  Test  of..  912 

Gas  Mask.  Woman   Peels  Onions  Wearing..   909 

Giraffe,  Stubborn,  Carried  to  Winter  Honta..   840 

Class,   Optical.   Dents   Easily   Made  in   919 

Granite   Quarry,   California's.  NotioB  Buppliad  by.  .  SSI 

Hay    Press.    Self-ThreadinR   898 

Helmet,  Soldier's,  Lighting  Fixture  Made  of   828 

Helmet,  Soldier's.  Statue  of  Liberty  Wears   878 

Highway,  Four  Mile.  New  York  Pays  High  for...  804 

Hogs.  Portable  Scale  for  Weighing   888 

Hotdt  Sportanaa'a  Floats  ob  Lake   88B 

HovM  Boat.  Pllea  Dry  Dock  for   86B 

HoBaOhold    Devices    914 

Indleator,  Airplane  Ground  Speed  Shown  by   918 

Influenza  Germ,  Scientists  Conduct  Search  for   908 

Ink  Bottle  Holder,  Fiber  Board  Used  to  Make...  8ie 

Instiraace.  Aerial,  Company  Writaa  Many  Forma  of  894 


(4) 


[Contents— Cootiinied 


Jettiei.  Cutting  of  River  Banka  Stopped  by  CM 

jiuT  Pol*  OB  WaLgen,  Eacapa  froni  Oaaart  by  Aid  of  Mt 
Laodar,  Sectional.  Sttptaddar  Coavartad  iate  919 

Lamps.   Experimental,   on   City  Street   87S 

Leather  from  Fish  Skins,  New  Curing  Proceaa  for. .  888 
Lifeboat  Launching  Device,  Diaasters  Prevented  by  885 
Light,  Yellow.  Scientific  Baaia  for  Popularity  of...  88S 

Lighthouce,  Telephone  Links  with  Mainland   841 

Loader,   Manure.  Rotary  Pitchfork  on   862 

Locomotive,   Air  Propelled.    European   Builds   913 

Locomotive,  Storage  Battery,  Tram  Pulled  by   906 

Log  Cabin,  Office  of  Real  Estate  Agent  in   896 

Logs,   Motor  Truck  Trailers   Carry   824 

Logs  Shooting  Long  Chute,  Friction  Sets  Fire  to..  898 

Lumber  Mill,  International,  Duty  Escaped  by   869 

Mail  Ca-riers.  City  without   828 

Map  of  Texas,  Relief,  Resources  Shown  by   894 

Meter,  Vessels'  Visibility  Gauged  by   816 

Milk  Bottlea  for  Babies.  Machine  StariUsM  

Viae  Rascna  Crewa,  Oxygen  Apparattu  for...*, 

Mine  Stoping  Drill.  Air  Rotates  

Minea  of  Antiquity  in  Sinai,  Inscriptions  in  

Miraga^  Highway,  Ante  Appears  Double  in   804 

Molda,  Piper,  Concrata  Test  Cylinders  Made  in   896 

Monkeys,  Tj^ewriter  and  Wading  Pool  for  812 

Monument,    Reinforced   Concrete,    Novices   Fashion  814 

Motor,   Tiny,   Dental  Tool  Holder  Conceals   901 

Motorboat  for  Commutern,  Auto  Speed  for  ....  840 
Mountain,  Moving,  Engineers  Check,  by  H.  Thomas  805 
Moving  Pictures,  Barren  Isle  Made  TropicMl  far. .  .  856 

Moving  Pictures — Bible  to  be  Filmed   820 

MufHer  for  Airplane   Engines,  Army  Adopts   867 

Mutic   Roll.    Motor   Moves  Music  on   839 

Navigation    Laws.    American,    Modernizing   8S3 

Newspaper  in   Shorthand  for   Indians   848 

Observatory,  Scenic.  Grain  Elavator  Tower  ia. . . .  900 

Ocean  Port,   Detroit  Plana  171 

Gila,  Oriental.  Tcata  Determine  Value  of  MB 

Organs.  Two,  Organiat  Plays  Simultaneooaly.  918 

Paper  Riveter  and  Punch  Like  Two  Jawed  PBera. .  916 
Paraffin  and  Pulp.  Waxed  Paper  Waste  YiaMa....  848 

Park,  Made  Land  in  Lake  Michiean  for  M8 

Parlt,  Small  Town,  by  Avis  G.  Vestal   Mt 

Pasteuriser.   Bottle  Milk,  Triple  Use  for  94S 

Pearls.  Tripe  Yields  .<  818 

Photography,  Improved  Equipment  Aid  to   881 

•'Photopbooo."  VibratioB  of  Beam  of  Ltfht  Opei^ 

ates    ill 

Piano  Tone  Volume.  Slots  Increase  808 

Pigeon  Hunters  of  Pyrenees,  Methods  Used  by   891 

Pirates  of  the  Silver  Main,  by  L.  W.  Pedroae  888 

Plant   Specimens,   Forest   Rangers   Collect  886 

Plywood.   Strange   Comoositioo  for  878 

Pneumatic  Tool,  Shipbuilders  Teat  814 

Potato  Floor  Production  Becoming  Impoctuit  88S 

Propdter  Kevolvea  Parallel  with  Skip**  SMo  918 

Radio  Station,   Largest,   for   Buenos  Airaa   87S 

Railroad  Ties,   Special  Cars  for  840 

Rain   Gauge,   Weekly   Record  Written  by   895 

Ramparts  of  Paris.  City  Raatag  870 

Reel  for  Wire  and  Rope  816 

Refrigerator  Car,  Automatic  Cooling  Sjrataoi  ill...  999 

Rice  Thresher,  Tandem  Tractors  Drive   881 

Ring,  Signet  Conceals  Identification   Disk  on   982 

River  Seine,  Test  Water  for  Transparency  of   900 

Rock  Pillar  in  Cevlon  Is  Old  Fortress   886 

Roof.    Precast   Concrete,    Fits   Like    Puzzle   838 

Safety  Match  Boxes,  Inexpensive  Coating  for   810 

Salcamen  in  France.  Credentials  Needed  by. . . . 
Sand  for  Locomotives  Supplied  Like  Water... 
Saw,  Swinging,  Locka  Away  from  Operator... 

ScrttbUng:  Floor  Polishing  Machiat  MM 

8e«]>la]ia  vaaea  for  Transoceanic  Air  Travel  887 

Seaplane  Toura  to  Brazil,  Navy  Plans   896 

Seaplanea,  Floating  Supply  Bases  for   847 

Semaphore,  Traffic,  Motor  and  Clockwork  Operate  880 
Sewing  Machines,  Improved,  Time  Loss  CM  »f. . . .  897 

Shaving  Articles,  Aluminum  Case  for  922 

Shearing  and  Punching  Machine  Combined   871 

Sheathing,    Metal,    Paner   Takes    Place   of  868 

Ship,  Farragut's,  Churrh  to  Ac  qui  re  Mninmaat  of..  877 

Ship,   "Grampian."  Collides  with    Iceberg   878 

Ship.  "Imperator,"  (Ger.),  U.  S.  to  Keep   888 

Ship,  Submersible,  May  Alter  BntiRh  Navy   828 

Ship,  "Valbanera,"  Quicksands   Swallow   802 

Ship  Welding  Set.  Motor  Truck  Hauls   818 

Sbipa,  OU  Foal  to  ba  Uaad  <m  


ShipB,  San  Rigged.  Metorboata  Made  froat  IN 

Shipa,  Ten  Deck,  for  American  Service  IM 

Shipworms,  Salt  Water  Brings  to  Panama 
Shipyard,  Hog  Island,  to  be  Transatlantic  ' 


Shoe  Leather,  Blocks  Tied  to  Feet  «...  „ 

Shoes,  Record  Size,  of  Circus  Womaa.. til 

Signal,   Illuminated,  Crossing  Protected  by  I7( 

Signal  Tower,  Storm  Warnings  from  ISS 

Silo,  Old.  Railroad  Store  in  IN 

Slack  Stored  under  Water,  by  G.  F.  Paul  gJ7 

Sled.  Alaskan  Uses  Bicycle  Wheel  to  Motorize  ...  171 
Smoke  Law,  Telescopes   Discover   Violations  of...  in 

Soap,  Water  of  City  Softened  to  Save  Ill 

Soldier  Dead,   Prance   Refuses   Permission  to  Re- 
move  Ill 

Sound,  New  Instrument  for  Maaauring  Ut 

Spark  Plug  Tcatcr,  Plug  in  Ctanbar  af  M 

Stamp  BjHProdncta,  OovemaMat  VMa  Vaa  far...  9H 
Stamp  Moiatener,  Alominnm.  X*t  i fotaiai        as...  Ml 

Station,  Waiting.  Pumping  Plant  I0  ....818 

Steam  Cooking,  Plant  in  Field  for  M 

Stilta,   French  Sheepmen  Uae  171 

Store,  Machinery  Serves  Customers  in  Ill 

Store,  Odd  Feature  in  Basement  Attraction  of  tU 

Street  Car  Rides.  Length  Determines  Cost  of  Ill 

Stumps,  Clearing  Method  Burns  Only  Roots  of...  tM 

Submarines,  German,   Metal  Fish  Tracked  Nl 

Sugar  and  Alcohol  Producers.  Process  Aids..  ..  Ml 
Surgerv — New   York   Diagnostic   Clinic,   by  W.  P. 

Goodwin   tU 

Survey,  Commercial,  Brazilians  Make   Ml 

Tailors,  Stocka  and  Knee  Breechea  Revived  by....  118 
Tank,  Europeana  Mountaineer  in. 
Tanks,  Powerful,  Amaricaa  Araea 
Theater,  Danish,  Concrete  Doma 
Timber  Line  of  North  Creeps 

Timbers,  Roof,  Test  Preserving  

Toboggan  Slide.  Russian,  Accidents  on. 

Tomb,  Trapper's.  Lonely  Log  Cabin  is  

Tree.  House-Moving  Methods  Used  to  Transplant 

Truck  with  Elevator  Body  for  Ice  Can  

University  Campua,  Chicago  Lake  Shore  to  Have..  Ml 
Univeralty,  Princetmi;  Chiir  af  IMploBacir  Ptaaaad 

•or   W 

Valve,  Automatic,  Closes  When  Pipe  BonM......  Ili 

Valve  Box  Covers,  Cast  Iron  Cap  Seals  Ml 

Valve.  Pressure  in  Balloons  Kept  Uniform  by  .  .  Il» 

Veneer,  Moist.  Better  Resulu  from  Gluing  M 

Viaduct,  Concrete.  Novel  Expanaion  Joint  on  Iff 

Village,  Grand  Pr*,  Disappearance  of  M 

y  Uage  of  Bakimoa,  Pre&iatorie.  Seiantial*  UMaMbUi 
Violin  Attachment,  Falao  Notea  Irapoaatbla  «Mb...  W 

Volcano— Lava  Spouts  from  Mauna  Loa  HI 

Walnut  Harvesting.  Simple  Device  for  M 

Warship.  "Leonardo  da  Vinci,"  Salvaged  from  Set  »* 
Water  Tank,  Concrete,  Attractive  Tower  Conceals..  »! 
Water  Trough  for  Horses.  Street  Sprinkler  Uaad  as  M 

Water  Wheel,  Kaiser  in  Effigy  Turns  HI 

Weed    Exterminator,    Soil    Pulverized   by  114 

Well  Coverings.  Tent  Shaped,  in  Kansas  M 

Wheels,  Huge  Machines  Form  Direct  from  Bars...  Ill 
Windshield,  Double,  Open  Vision  Slit  Pronrldad  by  181 

Windshield  Screen,  Insects  Kept  Out  by  |H 

Wireless  Messages.   Machine  Senda  Ml 

Wood-Oil  Indnatry,   Chinese  Ml 

X-Ray,  Chaaricala  Analyzed  by  Momw  af  8M 


m 

111 
m 

Ml 


tROP  NOTV 

Cabinet  for  Salcamaa'f  Sladk  tm  M| 

.  Cleaed.  Batra  Promt  Saaft  far  Ml 

Automobile  Radiator,  Preveatlag  Tiaaiiag  af  ^ 

Boabinga,  Removing  Play  in  W* 

Center  Punch,  Spacing  Device  on............  Ml 

Chains,  Motorcycle  DHve,  Oiled  WbOe  Knaallg.>>  MT 

Clip,  Test,  Safety  Insulation  for  911 

Crutch,  Steel  Pointed,  Ice  Traveled  on  arfdh  

Dishwashing    Machine,    Water    Power.............  8M 

Drawinjf,  Isometric,  Triangle  for   8M 

Eye,   Light    Removes    Particles   from  W 

Fence,  Snow  Drifts  Prevented  by  

Fire  Bucket,  Misuse  Prevented  by  Sign  on  Ml 

Furnace,    Don'ts   for  184 

Furniture.  Antique  Mahogany  Finish  for  Mj 

Garage,   Folding   Doors  for  

Gauge,  Preaaure.  Tire  Spreader  Uaed  aa  M 

~  ■  "     ~"  "        to  wm 


800     Grinder,  Fixture  Chaagaa 


6] 


Digitized  by  Google 


POPULAR  MECHAinCS  ADVERTISING  SECTION 


DRAKE'S  M:yA[  BOOKS 


They  Witt  Raise  Your  Pay— Order  On  5 -Day  Trial 

The  booka  listed  below  will  perfect  you  in  your  chosen  trade— pave  the  way  to  obtain  the  big 
positions —the  fat  pay  envelopes.  Written  in  non-technical  language-  easy  to  read  — easy  to 
understand.    We  wUl  send  any  book  postpaid  — you  benefit  five  days— if  not  entirely  satisfied 

full.   Order  direct  from  this  page. 

Painting  Books 

Scene  Painbni 


return  the  books  and  your  money  will  be  refunded  m 

Ele^iKsi  MesmieiBeali  aad  Mdtf 

Modem  Amoican  Tdepltaar  $2 

Emjt  EJeetiical  Expenmnb  aad  How  lo  Make 

^  Tl«n    Oodj  $1 

Operator  WireieM  Tak«i»ph  aad  TdephoAe 

Handbook  CloA  $1 

Teteftaphy  S«i( -Tanciil  C3at}i  $1 

Shop  Practice  Books 

Stieei  McalWorken'  Mamial.LemtheKlte  $2 
Ea^nb.^  a(  Sbec«  Metal  Work  aad  Pallam 

Draftiiifl  Qodi  Sl.SO 

OxT-Acetyleoe  Wekfiag  aod  Cumnt 

 LMUltaeHe  f  1.60 

Modem  Blackst^tlvit  Cloth  $1 

MacUne  Sttoc.  Pmctice....  Oath  $2 

Pncbcal  Mechanical  Dn%nMg  and  Madime 

Dciiffn,  ScU-Tausht  Qotli  «2 

Patten  Makiac  ud  Fooadry  Practica 

 Leatbetette  $1.80 

Steam  Engineering 
Books 

Swinile't  Haadbook  for  Staam  Eagi. 

Dcen  and  Elcctridani  Leatherette  83 

Contptete  Ftaminatioii  Queationa  and 
Anawen  (ot  Marine  and  Siatiooary 

Eagineen    Leatherette  $2 

Steam  Eoilen,  Hieir  Coortniction,  Caie  aad 
Openboa  —  Qmaliiiiii  aod  Aiwwcn 

   Le*therette  $2 

Swiniile'i  Catechiain  of  Steam,  Ca«  and 

E>ctncal  Ejiaioeczinc.. Leatherette  $1.80 

Books  for  Railway 
Engineers  and  Firemen 

Modem  Lixomntiw  Enpnewing 

 Leadterdt*  83 

Loeocaoiive  Engine  Bceakdownt  and  How  to 
Repaif  Then,  wiiii  Que*tioat  and  Antwen 

   Leatherette  $2 

Fint.  Seceod  aad  Thtid  Standard  Elzamina- 
tioo  Queationa  aad  Aaawcn  fof  Locomo- 

tiTe  Pucnieo   .Leatherette  $2 

Complete  Airbrake  Examinatioo  Queatiooa 
and  Antwen  Leatherette  82 


Automobile  Books 

(LMtl»«r«tt*  Bindino.) 

Baookea'  AtitoaK)tale  Handbook   82 

AulamoUe  Ipiitioa  $2 

Antomofaile  Calecti^  and  Repair 

Mantal   81  28 

PkKticd  Gaa  aad  Oa  Eagta* 

Handbook   81-80 

FcmI  Moeoc  Cat  and  f  rodi  lAd  Tnctor 

Awiihiwti  81-80 

Stailiag  aadUghiing  81-80 

Electrical  Books 

(LMtb«r«tt«  Bindings.) 

Ahenaling  Cnrrcnl  81.80 

Motot  Coatroi  SjnMenM  81-60 

and  Deaaiplioat. . .  .81.60 
Enginecfing, 


lagrmnu 
Table. 


and 


Electric 
Winng  Di*| 
EJectrical 

Dun....,    

AnBatnre  and  Magnet  Winding  

Modem  EJectrical  Conjtnictian  

Modem  EUectiic  Uliuninattoo  

Electndaat'  Opwaung  aad  Tcating 

Manual  81.80 

[>rmke't  Electrical  Dictiooary  81.50 

Elcctnc  Motors  Direct.  Alternating  .  .81.50 


11.50 
1.50 
.81.50 
.81.60 


ing  and  Bullelia  Alt. .  .doth  83 

A  Show  at  Sho"  Card.. .  _  Qodi  83 

Sign  Painting  Cloth  $3 

Strong  •  Book  ol  DeMgnt  Leatherette  83 

Supuii'.  Alphabet.  doth  81  50 

Modem  PainleT'iC7(iopedu...Clod)  81-50 

AutomoWe  Painting  Cloth  81.28 

Eatimatei.  Coao  and  Pro&ii,  Hoine  Paintia* 

and  Interior  Drcorating  Qolh  %i 

New  Hardwood  Fmiihing  Cloth  81 

The  Amateur  Artiit  dodi  81 

N«w  Steadk  and  Their  Uk.  .  .Oclh  81.28 

Carpentry  and  Building  Boob 

Modem  Carpentry,  2  voli  Cloth  82 

The  S4eeJ  Square,  2  voli  . . .  .Cloth  82 

Wooden  Boat  and  Stapbdklng.  Cloth  81 -50 
Modem  Ettimator  and  Cootracton'  Guide 

.  .  J.  Oodi  81.50 

Li^  aod  Heary  Timber  Framing  .  Cloth  82 
Budden'  Architectuml  Drawing  .  Qoth  82 
Coooete*  Clod»  81.50 

Farm  Mechanics 

Farm  Mechanici'  Machinery  and  In  Uw  to 
Save  Hand  Labor  on  Farm. .  _Cloth  *1 
Farm  BiiiHingi,  with  Plan,  and 

Farm  Engine,  aad  How  to  Run  Them 

^  Cloth  81 

TiactMS  Faimiitg  and  Traction  Eagineeiing 
 Ooth  81-50 

General  InstmdionuiJ  Reference  Books 

Practical  Bricklaying.  Sclf-Taught .  .  doth  81 
PracticalStooeroaaofiry^lf-Taughl.Clodi  81 
Practical.  Up-to-DalePlumbinB.Cloth  8J-50 
Hot  Water  Heatirtg,  Steam  and  Gaa  Fitting 

^   Clodi  81.60 

Practical  Handbook  for  Maiwiighla.  Cloth  82 
EJemenUnr  Qheui0UJ_,  Self-Taughl.  Qoth  81 
CompleleCouiMainGTilSernce.Qoth  81.50 
Standard  Cyclopedia  Redpa  doth  81.28 
American  Star  Speaker  aod  EJocutiooitt 

 CloA  81.25 

New  M8den  Language  Books 

It  Pr«L  p.  S.  Aim.  Vwmvti  d  CUcifa. 
French  without  a  Teacher. . .  .Cloth  81.28 
Spankh  without  a  Teacher. .  .Cloth  81-28 
Gannan  «ntbout  a  Teacher..  .Cloth  81.25 


Order  direct  from  this  page — on 
our  Money-Back  Plan 


The  booka  llatod  abore  ar*  only  a  f«w  of  the  many  In 
oar  catalogue,  which  yon  wlH  r«o«iT«  promptly  after 
filling  outau<lmalUnKuii  thealUchedooui>on.  Furqalck 
action  ordf-r  direct  from  thin  pR«(>— croas  name  of  each 
book  wanted  and  afirnl  In  with  the  price  qiiot«Hi.  W©  pr«. 
pay  poaUgA  and  aond  the  books  on  our  money  back  plan. 

FREDERICK  J.  DRAKE  &  CO. 

PUBLISHERS 

1008  Michigan  Ave.,ChIcago 

•rake  iMki  Arc  Fw  Sale  at  AU  Baak  StM-ea. 


Mail  Coupon  For  Free  Catalogue 
your  Guide  to  Home  Study 


r^EDERlCK  J.  * 
.    Io88Mlclilo««  Avenue 


CO. 


I 

I 

I 


jVfy  namt  a  

and  my  address  


acribea  over  100 


POPULAR  MECHANICS  ADVERTI^INi/  j^CTIOK 


LEARN  THE  AUTO- 
MOBILE  TRADE 

at  home-spare  times 

U  IT}[ 

Dyke's  Working  Models 
and  Simplilied  Instruclions 


On  these  models  you  se«  the  actual 
operation  and  learn  more  than  you 
could  from  the  auto  itself  —  it's  easy 
and  quick.    An  Auto  Repairman  ia  not 
a  mnchinist— his  work  consists  of  adjust- 
ments and  refittinir  worn  parts:  "knowing 
the  principle,"  that's  the  thintr. 
IF  i(v»  PROVB  to  vou  that  tludrnf  %t>fvo  took 
our  Coume  are  note  nctii-fly  engnged  in  bwi- 
ixesn  —  vnu   mvnt  cutmit  you  ran  do  th«  fam«. 


WRITF  NflW  For  Dyke's  FREE 

ffnllC  nUff    32-Page  Booklet 


It  is  IntorcotlDB  snd  Instriii-tlvo  lii  itwlf 
hnw  you  cun  gfl  itll  thU  irnininii  for  only  tlR 


knnwlixl^  gaintvl  will  Im  worth  a  hundre<i  tlmni  itx 
cost.    Fill  oat  l>elowor  write  a  poatal— l>Dt  do  It  m. 

Dyke's  Correspondence  School  of  Motorins 
Bos  198.  Granite  Bids..  St.  Louis.  Mo. 

Smd  IM  roar  fr*«  S2  s>«c«  booklal  about  rour  Nvw  Id«» 
Wnrkiav  Mo^l  CoanMi  And  tMUmotilAla  and  proofs.  It  im  an 
daniood  1  aa  imdar  no  obllcatioM  In  MndlBC  for  tht«. 


AVTO 

BUSIMfSS 

Alio  1*1 

OfKltlWtWJ 


Nam* 
Towa . 


tWarra  Pt.Aui> 


•treot  

THi*  arhtfiril  \m  m  <lfrckfirtmant  ff  th«  firm  A.  U-  U7k*.  Pitblimh^r  antt  Irn- 
ti^rtvr.  mr»Wm  I*  •nOor«»it  by  k»rlln«  motor  auUtorltlvo  of  the  world. 

Uyko'a  IfaHika  i<r-  ii»h1  lir  l«a<lin>  Aulo  B^-faoola  of  U.  B.  Bod  Canada. 
Gaatraetar  to  DM  Oa>*rnmoal  dortna  tlia  war. 

Vsa  will  ■mrtonland  ALL  Ktoctria  SrataaM  -  S.  •,  ia  Cid.-  Aara, 
Tra«k  Mid  1ra«tar  Knclnaa  wkaa  yoa  ooiwalata  (hla  eaaraa. 


There  is  a 

Master  Key 

Which  can  unlock  the  secret 
chambers  of  success;  can  throw 
wide  the  doors  which  seem  to  bar 
men  from  the  treasure  bouse  of 
nature;  it  is  for  those  who  are 
wise  enough  to  understand,  broad 
enough  to  wei^h  the  evidence 
I  and  firm  enough  to  follow  their 
own  judgment.  This  may  seem 
to  be  too  good  to  be  true,  but 
when  you  remember  that  by  the 
touch  of  a  button  or  the  turn  of 
a  lever,  science  has  placed  almost 
infinite  resources  at  the  disposal 
of  man,  it  is  evident  that  there 
may  be  still  other  resources  not 
generally  known,  be*  which  con- 
tain even  greater  possibilities. 
One  writer  says:  "I have  found 
the  Master  Key  and  with  it 
each  day  am  unlocking  the 
atorehouae  of  wisdom  and  sue- 
eesa  of  which  I  was  heretofore  utterly  ignorant." 
Another  says:  The  Master  Key  ia  too  modest  a 
title,  for  auch  a  atupendoua  revelation."  If  you 
wish  to  add  an  asset  of  inestimable  value  to  your 
resources,  get  the  Master  Key.  It  will  be  sent  with- 
out cost  or  obligation  of  any  kind. 

CHARLES  F.  HAANEL 
210  Howard  Building  ST.  LOUIS,  MO. 

Pleaie  Mention  Popular  Mechanic* 


(GDntents — Continued  from  Page  4) 

Guards,  Saw  and  Ax  Protected  by  Ml 

Hammer,   Soft    Metal,    Handle   for....  MT 

Hasp,    Strap    Hinge    Used    as  Ml 

Hooks  Used  on  Chute,  Springs  Support  Ml 

Kits,   First  Aid.  for   Mechanic  Mi 

Lamp,   Draftsman's,   Bracket  for  Ml 

Lathe  Dog.  Work  Held  by  Notches  in  934 

Lathe   Tool.   Multiple   Purpose  931 

Number,  Mixed,  How  to  Divide  by  Two  934 

Oilcan,   Flexible  Spout  on  93S 

Pipe,  High  Pressure,  Repair  for  981 

Post  Tamper  of  Pipe  Fittings   9M 

Poultry   House.    Extra   Light   for  9M 

Poultry   House,   Ventilation  for  93S 

Printers'   Rollers,  How  to  Make  9M 

Punch.  Hand,  Hinge  Forms  Die  for  Use  with....  94S 

Radiator.   Ventilator   Built   Behind  9M 

Raxor  Blade,  Scraper  Made  from  928 

Saw  Frame,   Endless  Chain  Elevator  on  933 

Saw  Rack,   Clothespins   Used   to   Make  939 

Shaft,  Worn,  Welding   Builds   Up  943 

Sign,   Electric  Fan  Displays  Ml 

Sprayer,  Gasoline,   Metal  Parts  Cleaned  by  949 

Spur  for  Walking  on   Ice  9M 

Stairway  for  Attic,    Disappearing  MO 

Tanks,  Concrete,  Iron  Band  Protects  Edges  of  943 

Tongs  for  Hardening  Round  Dies   983 

Trace,  Wa^on,  Scrap  Iron  Used  to  Repair  940 

Trees,    Christmas,    Hauling   933 

Truck,  Collapsible.  Trunks  Moved  on  980 

Tubing,  Steel,   Removing  Scale  from  937 

Typewriter,  Compressed  Air  Used  to  Clean   987 

Vise.  Doors  for  PUning  Held  in  9M 

Water  Pipes,  Potash  Used  to  Clean  M4 

Wheelbarrow.  Whiskey  Barrel  Used  as   9M 

Whetstone,    Sandpaprr    Holds   9MI 

Whistle  Valve,  Methi.d  for  Closing   9M 

Window  Panes,  Cushion  Mounting  for   BIT 

Window  Stop.  Butt  Hinge  Used  as  997 

AMATEUR  MECHANICS 

Automobile — Speedster  Seats,  Chairs  Used  to  Make  953 

Blocks.  Toy,  Cement  Used  to  Make  9M 

Broom  Holder.   Bent  Wire  Used  as  MS 

Charcoal   Sticks,   How  to   Make  940 

Chicken  Feeder.  Tin  Can  Used  to  Make  BM 

Coconut.  Vase  Made  from  9M 

Cups,  Paper.  Wire  Stand  for  939 

Egg.  How  to  Put  in  Bottle  Mtf 

Emery  Cloth,  Typewriter  Platen  Smoothed  with...  963. 

Engine.  Electric,  Twin  Cylinder  Model  for   948 

File,   Combination  Tool  Made  from   959' 

Film,    Erasing   Shield  from  9(9 

Film.   Fire   Kindled  with  949 

Fireworks — Chemical   Fire   Fountain  950 

Flowers,    Paper    Shelters    for  961 

Food   Chopper.  Trough  for  963 

Garden,  Toy,  Real  Plants  Used  in  948 

Golf,  Indoor,  How  to  Make  Holes  for  M7 

Gun — Shooting   Downward,  Why   Difficult  964 

Heel  Slipping,  Corks  Prevent  M9 

Hinge,  Sheet  Metal  and  Wire  Make  951 

Hobbyhorse,   Trotting   943 

Measuring  Scale,  Body  Dimensions  Used  as  963 

Moonlight,  Artificial,  How  to  Make  968 

Motor.   Electric,  Yarn  Wound  by  M9 

Motorcyclist,    Face    Protector   for  944 

Needle  and  Thread,  Holder  for  960 

Negatives,   Uneven,   Printing  Up   9M 

Oven,  Warming,  on  Furnace  M8 

Paint  on  Metal,  Burning  Oiled  Paper  Loosens.  963 

Photography — High   Capacity    Print   Drier  956 

Pipe  Stem,  Tobacco,  Tightening   967 

Radiator   Leaks,   Rubber  Tubing  for  M6 

Raincoat   for  Cyclist,  Attachments  for  960 

Scraper,  Foot.  Scrap  Iron  Used  to  Make  968 

Shovel,  Snow,  Fulcrum  Attachment  for  967 

Sled,  Motorcycle  U«ed  to  Propel  M7 

Snow  Shoes,  Tin  Can  Used  to  Make  960 

Strap,  Skate.  Soft  Pads  on   944 

Switch.    Relay,    Mercury    Contact  for  953 

Table  and  Chair  Combined  for  Child's  Use  968 

Table,    Extension   for   967 

Tabulator,  Billing  Machine  and  Typewriter  Equipped 

with    WJ 

Telephone   Receiver   Connector.    Multiple  961 

Toy  Machine  Gun.  Spring  Operated  968 

Trap.  Good,  How  to  Tell.  944 

Trick— Circle.    Dot    in   »7 

Trick,    Rule    and    Hammer  968 

Tube,   Inner,  Bandage  Cover  Made  of  956 

Typewriter,  Method  for  Silencing  948 

Wainscoting.  Matting  Used  to  Make  Mt 

Walks,  Cement,  Nails  Hold  Together  Ml 


POPULAK  MECHANICS  ABYERTISUXG  SECTION 


Get  BiggerPay 

ff^-m^^  «  ^     You  need  specialized  knowledge  today  if 
MmGaG  MS  ^  master  electrical  forces  and 

command  the  high  salary  of  an  electrical 
jr/JflF*        expert    Success  in  electricity  will  come 
.  ^«  M    ^^^^^^  yo"^  ability  to  acquire  and  use 

^'^         mnS%  yf 9  specialized  knowledge  of  others  — 

v>^X£CIJllvV  f     knowledge  collected  and  condensed  in 

Hawkins  Electrical  Guides. 

Just  think  how  much  these  books  will 
B^^^T^  ^^^P  y°"'        Hawkins  Electrical  Guides 

"^:dmBmm^^^^  you  always  have  at  hand  for  immediate 

^^^^.^^.^ — ^^^^^.^^   reference  or  study,   a  wonderful  work 

9^^^^;j^^r^^'^^^    containing  4,700  illustrations  and  3,500 

pages  which  cover  all  the  subjects,  princi- 
ples, theories,  practices,  problems,  troubles 
and  ways  of  doing  things  electrically. 
The  set  contains  ten  wonderfully  helpful 

and  practical,  volumes- written  in  clear,  concise 
language  -  easy  to  understand —  no  wasted  words 

    — full  of  up-to-the-minute  electrical  knowledge 

^P^P^PO^^^^^^P^^i^^^  which  you  can  apply  to  the  problems  that  come  up. 

HAWKINS  ELECTRICAL  Guides 

Do  you  want  to  know  the  facts  about    The  Guides  fit  your  pocket.  You  can  carry 

the  following    electrical   subjects?    They  are     a  number  about  with  you  till  you  have  mas- 
All  covered  in  Hawkins  Electrical  Guides.  tered  its  contents.    All  subjects  are  indexed 

lOeotric*]  licna  «n<]  tymboU-utBtic  and  current  «  l«cUiolty- prl  go  that  VOU  Can  find  thp  infnrmntmn  in 
«Myoell»-oon<luolor»  and  lniiulatorB-re«bt«n(-€.iuirlcon.luc  tlTlty  *,  77."  iniormalion  m- 

— BUWiietlam— inilaction  coll»— dynamo  prlncipi«i- claai>i>n  of  tjjma-  Stfintly.       Written   VC\   the  mod«'m   GUeS-  .^C*' 

MM  —  ■rawtma  —  windhtc*  —  «HB«nol«tor  bro»S««.   Motor  prtedptvi     •matora  Mnn  tt-wiA  Bnana.  t  ?»<    i  i     l      i  t  ^WS\ 

■  — Mtljii  mcitnr  atmrtinc-^ica  i*ti<ina-l>r>k*  b<JT»»i>..w.r-.»i«tk-i  .r..)  ir.auiit-      **°"        answer  fomi.  It  8  like  havinR  a  fnmouB  .^•1 

Mm  of  draama*  and  Btotoc*— Kmhrmnooatan  — MandarO           rurrrrt  meuora-  Metrical     KUthoritV    alwavR    at    vnair  <>1hntv 

MMK   I —tan  ««iiiiniint     t  Ii  —  *-— ri            -fp  pmuIv    t«                   .   »iw«yB          your  eioow 

SSZm  of  dmaaMa-opOTSttoa  of    noun.    Dtatrlbutkx)  antMB^-wSfM  aikd  w7«  rCOdy    tO   RDCWer    any    question    yoil  n»k. 

2SSMnadar^ramat*dS^  SnlDD^O  tOWOU  FR£E    ^^^^  THEO, 

■  nMtl  III  iTiili  allKtllln  A.  C.  MoUira-aTnchroooal  and  tnduclioti  roolcr  prto-  ■  ~  ~  bw^hb  ^PtO^r  AUDEL 
•Mm— A.  C.  ecmamtator  Boton— lodoatk>n  notun.  tranafomm :  Ic*»m.  «»-  Send  no  nuwiara  <v  i.  ■  .^KV2^  a  ^-..^r"^ 
■teaetteo.  oeaiMCOona.Uala     c«nTartcir»-r«!tjfi«ra     Allrrn.u.,  curr»rt  •y.twna  no  in«l«y.    l!.Xainine  tite  bookt      ^VIT  ACQ. 

aaHihlna  <l«Tte«a— dreult     braakara  ralaya— tiafatalmr  protector  apparataa—  ant, — UM  tOaiQ  IB  your  WOrk  —  nirXe      ^^"J^    73  rtfth  Awa. 

raniatta|r  dnteaa -amchrwMoa    oDiwi«nay»-ti»drc«aii«.d«vlc««  inatara-  p»»«r  a|>  aome  Information    that  will  In      .Jl%^xi      v     L.  w 

f M*i>»  ladWalora -wa»a  form    maaMTOMBl-MlU-h  board. .   AlUrsaUea  ratnnt.  cr««ae  v. Mir  Parnln  J                t^  -  i        .^V^^  NewYork.N.Y, 

wTIdc  powar  atatloQa-tarlilnaa;     nwrnacMMit, —Uctipn.  location,  arartlor.  Ual-  J.V,^,,- '«if^?^  .V '''''"'t:  I'*<^"l«    .^SOt  ni              v  1. 

tea,  raanlnc.  ear*  and  rapair-talapliaaaa,     Tr^Tat>h- akituiUnMiM  uWaraphy  ''^i^               that  they  are  tho  moat    .MLH^T     Plenao  anbmlt  ma 

■od  taWphoar— wlralMa— aloetzte  6»lla-al«!tHc   II«*tlji»-photoB»»tnr.   Ekcirte  COm[>let('    nnd    rionrly  written     .^Ro^r     for    ex  n  ni  i  n  a(  Ion 

■«fWBn--alw:trV;  laeanK>t<T«« -«w  Hatidnc— tra4)«T   ear  operation -mfjcellanwia  flfCtrical  l>ook«  ©Ter  imlillshpA     ^^Q^  MawKlna  Elactrleal 

fi^tfoW  aratonu.  •to«ri<-  rahlclai.    ftl^atora-  eraBoa-pumpa-air  raoiprMaora  fl,VV„7?J        Jomplotfl  In  It-    ^KWW^    Ouldaa  ( prlca  SI  Mck). 

ihi  till.    bMtlna -aUetrltr    waMlna -aoM«r(na    and   bnulnc-lDdoatrlal  aloe-  aBir  tiut  the entiro  a<-t la  tbo    .^iB^r     !^lill>    at    niice,  |>r<>|>ald, 

arolyaia— •loctrtt  platinc— elaetrn-th«ap«utk!»— X  .lajra.  beat  bargain.  A<-ci>pt  Ihia    ^t^^^  tl^"  10  nnml>era.     If  aatla- 

Alao  a  coinpl<>te  126-pa(ie  r«»»dy  reference  Index  of  the  complete  unasnal  offer  nnt*-ninll    .^K-J^  factory  1  H«ree  to  aond  yoti 

library.    Tbia  indi>x  hna  been  planned  to  render  eaaily  acreaaiblo  <bc  rouimn  today.    If                   tl  within  aeren  daya  and  to 

•  II  the  Taat  Information  oontnlned  In  the  10  Electrical  imldea.  y<>n  decide  to  keep    ^SjW    fnrther   mall    yon  11  each 

TiMra  ara  oTor  U.MO  eroaa  rafaraneai.  Y..a«nci  what  yoa  wmal  to  know  laatMtty.  the  t>ooli«  yon  ran    .^f^Mr     month  until  paid. 

4,700  Pictures— Flexible  Covers      E!i'>"'tP*  use  pencil 

3,500  Pages — Pocket-size      usEPENcm  J^i^ 

*1  A  NUMBER  !  J  _  ?  _!  ■  _  '  ~ 

$1    1  UAUTU  I  EXAMINATION  _ 

*1  A  MONTH  I  COUPON 

.rw.HRt.iK.iiii 

Google 


« 


POPDLAK  MECHANICS  ADVEBIISIKG  SECTION 


If  This  Happened  on 
Your  Wedding  Night 

She  had  gone  to  change  into  her  trav- 
eling dress — a  few  minutes  later  he 
found  her  in  her  room— the  woman 
he  had  just  made  his  wife,  in  company 

with  his  best  friend.  What  would  you  have  done? 
What  did  he  do?  Find  out  from  the  story  by 


0.  Henry  Has  Wontbe  Human  Heart 

The  most  popular  set  of  books  in  the 

world  today  is  the  marvelous  stories  of  O.  Henry. 
Over  two  million  separate  volumes  have  been 
sold-  No  other  publication  has  approached  such 
a  tremendous  success.  This  is  due  to  the 
marvelously  fascinatinf?,  witty  and  interesting 
stories  which  go  straight  to  the  human  heart. 

Jack  London  Five  Volumes  Free 

Second  only  to  O.  Henry  in  popularity  is 

Jack  London.  If  your  order  comes  in  promptly 
we  will  send  you  free  with  your  set  of  O.  Henry 
a  5  volume  set  of  the  works  of  Jack  London. 
The  number  of  these  free  sets  that  we  have  is 
exceedingly  limited,  and  we  will  have  to  make 
it  first  come,  first  served,  so  if  you  want 
one  for  your  library  send  your  order  now. 

Send  No  Money 

Simply  fill  out  and  mail  the  Inspection  Coupon, 
which  brings  the  complete  set  of  O.  Henry, 
12  volumes.  New  Fabrikoid  binding,  and  the 
set  of  Jack  London,  5  volumes,  silk  cloth  bind- 
ing is  free  —  altogether  17  volumes— shipped  for  your 
examination.  Look  the  books  over,  keep  them  for  a 
week  or  ten  days,  read  some  of  the  fascinating  stories, 
and  if  you  are  satisfied  send  us  $1.00  only  as  a  first  pay- 
ment and  t2.00  per  month  thereafter  till  our  special 

grice  of  $29.00  is  paid.  If  you  are  not  entirely  satis- 
ed  after  examination  you  can  notify  us  within  ten 
days  and  we  will  give  you  shipping  instructions 
for  their  return.  How  could  any  oner  t>e  more  fair? 


FOLD  HERE,  TEAR  OUT.  SIGN  AND  MAIL 

"iSspiEicTioN  c6^^^ 

THE  RIVERSIDE  PUBUSHING  CO.  <i2  i9) 

140  Soutli  Dearborn  St,.  Cldcaoo.  111. 

P1e«ae  >hlp  me  on  apfjcoral  the  Works  ol  O.  Henry,  12  volumes,  Fahvl. 
koid  Mniliag,  goM  tops.  AUu  the  i  volume  trt  ol  Jjck  LxiDdon  bouod 
In  silk  cloth.  If  I  keep  the  hooki  I  will  pay  you  tl.OOu  first  payment 
irHhlit  10  (Liys  attrr  books  ire  rrceiveil  and  ii  per  month  until  your 
■pedal  price  ol  (29  for  the  O.  Heary  set  ooly  is  p^id,  and  It  is  asrced  I 
am  to  fctain  the  Jack  L.oadon  set  without  charve.  If  not  satlttactory  t 
»lll  BOtKy  you  within  lOdaysand  return  txnth  sets  to  ynu  as  soon  as  you 
Siva  me  shipping  InsirtiftlottS  as  oBered  readers  ui  t^ulnr  MMhaaWs. 


0.  HENRY 


( 12  Volumes ) 


An  Opportunity 

Here  is  the  biggest  bar- 
gain we  have  ever  offered  on 
a  set  of  books.  We  offer  the 
complete  works  of  O.  Henry 
— the  greatest  story  writer  of 
modem  times — and  in  con- 
nection  therewith  we  will 
GIVE  AWAY  the  works  of 
Jack  London  absolutely  free. 
Two  complete  sets  of  books  for 
Uie  pnce  of  one  if  you  act  at  once. 

Final  Bed  Rock  Price 

Thisisthefinal 

bed  rock  price  to 
you  and  it  holds 
good  only  until 
this  special  edition 
13  exhausted.  Re- 
member, the  cost 
of  paper,  ink,  bind- 
ing and  labor  have 
more  than  doubled 
since  this  edition 
of  O.  Henry  was 
printed,  Aslongas 
it  lasts  you  can  get 

your  set  of  O.Henry  at 
thislow  price, with  the 
Jack  London  free,  but 
this  is  the  last  edition 
we  shall  ever  be  able 
to  make  at  such  a 
low  price.  Take  ad- 
vantage of  this  bar- 
liain  offer  and  send 
in  the  coupon  now. 

ACT  AT  ONCE 

O.  Henry  has  come  to  per- 
meate American  life.  Wherever 
you  go  —  whatever  you  read  — you 
meet  O.Henry.  In  the  news  stories 
from  the  war,  there  are  intimate 
references  to  O.  Henry— at  social 
gatherings— in  the  movies  — on 
the  road  —  everywhere  everybody 
knows  O.  Henry  and  refers 
lovingly   to  his    people  stories. 

ioin  the  army  of  lucky  people  now. 
oin  it  boforo  Iheofffrclfwesi.  H^nd  iho 
oou(>on  to<l'\y  forthe.Ta<'k  Ixindon  fr<^ 
and  llio(  >  Henry.  17»<->lnmf«— in  nll'JTi 
■toriew,  brimful  of  iojr  and  happtncws 
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I'll  Teach  You  Piano 
In  Quarter  Usual  Time 


To  persons  who  have  not  previously  heard  of 
my  method,  this  may  seem  a  pretty  bold  state- 
ment. But  1  will  gladly  convince  you  of  its 
accuracy  by  referring  you  to  any  number 
of  my  graduates  in  any  part  of  the  world. 

There  bn't  a  State  in  the  Union  that  doesn't  contain 
a  score  or  more  skilled  players  of  the 
piano  or  organ  who  ootained  their 
entire  training  from  me  by  mail  I 
have  far  more  students  than  were 
ever  before  taught  by  one  man.  In- 
vestigate by  writing  for  my  64-page 
free  booklet,  "How  to  Learn  Piano 
or  Organ." 

My  way  of  teaching  piano  or  organ 
is  entirely  different  from  all  others. 
Out  of  every  four  hours  of  study, 
one  hour  is  spent  entirely  away  from 
the  keyboard  —  learning  something 
about  Harmony  and  The  Laws  of 
Music.  This  is  an  awful  shock  to 
moat  teachers  of  the  "old  school," 
who  still  think  that  learning  piano  is 
solelv  a  problem  of  "finger  gymnas- 
tics. '  When  you  do  go  to  the  key- 
board, you  accomplish  twice  as  much, 
because  you  understand  what  you  are 
doing.  Within  four  lessons  I  enable 
you  to  play  an  interesting  piece  not 
only  in  the  original  key,  but  in  all 
other  keys  as  well. 

I  make  use  of  every  possible  scien- 
tific help— many  of  which  are  entirely 
unknown  to  the  average  teacher.  My 
patented  invention,  the  COLORO- 
TONE,  sweeps  away  playing  diffi- 
culties that  have  troubledstudents  for 
generations.  By  its  use.  Transposi- 
tion—  usually  a  "night-mare  to 
students— becomes  easy  and  fascinat- 
ing. With  my  fifth  lesson  I  intro- 
duce another  important  and  exclusive 
invention,  QUINN-DEX.  Quinn-Dex 
is  a  simple,  hand-operatedmoving  pic- 
ture device,  which  enables  you  to  see, 
right  before  your  eyes,  every  move- 
ment of  my  hands  at  the  keyboud.  You 
actuaOy  see  the  flngrers  move.  Instead  of 
havinar  to  reproduce  yo\ir  teacher's  finirer 

movements  from  MEMORY— which  cannot  be       _  -  .  — eve-c  nr^^v  _-  i-,,  ,■,     .  .   _ 

always  accurat*-you  have  the  corr^t  modeU      |  l-KEE  BOOK  COUPON 

before  you  durinir  every  minute  of  pracUca.  ,  QUINN  CONSERVATORY.  Studw  KY 
The  COLOROTONE  and  QUINN-DEX  save  '  „,  Social  Union  Bldg..  Boston,  Mass. 
yoa  months  and  years  of  wasted  effort.   They      I  book!^*^"lTn\ T^JITpi.^ 

  .  J     _i_  M      J-  Dooaiei,    nowtoi^earn  riaiio  or  Uruan,    and  full  dat- 

^.       .  can  be  obtained  only  from  me  and  there  la      ■  tl.  alsrs  of  yoar  Oounw  >nd  special  Educed  lulfioa 

Bothlnjr  «se,  anywhara.  even  remotely  bice  them.  *  offer. 

I ISen  and  women  who  have  failed  by  all  other  methods  have  quickly     1  Naaia  

Marcus  Lucius  Quinn  Conservatory  of  Music    i  *«wreaa  

Studio  KY,  Social  Union  BIdg.  BOSTON,  MASS.  |   

Pleate  Mention  Popular  UechanU>» 


DR.  OUINN  AT  HIS  PIANO- From  the /amma  tketdk 
bp  Schndder,  exhibited  at  tht  St.  Louis  ExposttioH. 

and  easily  attained  success  when  studyins:  with 
me.  In  all  egaential  ways  you  are  in  closer  touch 
with  me  than  if  you  were  studying  by  the  oral 
method  —  yet  my  lessons  cost  you  only  43  cents 
each  — and  they  include  all  the  many  recent  devel- 
opments in  scientific  teaching.  For  the  student  of 
moderate  means,  this  method  of  studying  is  far 
superior  to  all  others,  and  even  for  the  wealthiest 
student  there  is  nothing  better  at  any  price.  You 
may  be  certain  that  your  proirress  Is  at  all  times  in 
accord  with  the  best  musical  thougrht  of  the  present 
day.  and  this  vtakea  ail  the  difference  in  the  world. 

My  Coarse  is  endorsed  by  distiniraiBhed  musi- 
cians who  would  not  recommend  any  course  but  the 
best.  It  is  for  besinners  or  exjjerienced  players, 
old  or  young.  You  advance  as  rapidly  or  as  slowly 
as  you  wish.  All  necessary  music  is  supplied  with- 
out extra  charge.  A  diploma  is  srranted.  Write 
today,  without  cost  or  obliiration.  for  64-pa2e  fraa 
booklet.  "How  to  Learn  Piano  or  Org-an." 
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"  I  toas  astounded  at  my  new  powtr  over  m*H  and  womtn.  People  actually  went  out 
of  their  way  to  do  thtnesfor  me  .  .   .  they  seemed  EAGER  TO  PLEASE  ME  " 

THq  Secret  of  Making 
People  Like  O^it 


''Gettmg  people  to  like  you  it  the  quick  road  to  suc- 
cess; it's  more  important  than  ability/'  says  this  man. 
It  surely  did  wonders  for  him.  How  he  does  it — 
a  simple  method  which  anyone  can  use  instantly. 


ALL  the  office  was  talking  about  it,  and  we 
A\     were  wondering  which  one  of  us  would  be 
the  lucky  man. 
There  was  an  important  job  to  be  filled — as 
Assistant-to-thc-Prcsidcnt.     According  to  the  gen- 
eral nm  of  salaries  in  the  office,  this  one  would 
easily  pay  from  $7,000  to  $10,000  a  year. 

The  main  requisite,  as  we  understood  it,  was 
Striking  personality  and  the  ability  to  meet  even 
the  biggest  men  in  their  offices,  their  clubs  and 
their  homes  on  a  basis  of  absolute  equality.  This 
the  firm  considered  of  even  more  importance  than 
knowledge  of  the  business. 

You  know  just  what  happens  when  news  of  this 
sort  gets  around  an  office.  The  boys  got  to  picking 
the  man  among  themselves.  They  had  the  choice 
sll  narrowed  down  to  two  men — Harrison  and  my- 
self. That  was  the  way  I  felt  about  it,  too.  Har- 
rison was  big  enough  for  the  job,  and  could  un- 
doubtedly make  a  success  of  it.  But,  personally,  I 
felt  that  I  had  the  edge  on  him  in  lots  of  ways. 
And  I  was  sure  that  the  firm  knew  it,  too. 

Never  shall  I  forget  my  thrill  of  pleasure  when 
the  president's  secretary  came  into  my  office  with 
a  cheery  smile,  looked  at  me  meaningly,  handed 
me  a  bulletin  and  said,  "Mr.  Frazer,  here  is  the 
news  about  the  new  Assistant-to-the-President." 
There  seemed  to  be  a  new  note  of  added  respect 
in  her  attitude  toward  me.  I  smiled  my  apprecia- 
tion as  she  left  my  desk. 

At  last  I  bad  come  into  my  own  I    Never  did 


the  sun  shine  so 
brightly  as  on  that 
morning,  and 
never  did  it  seem 
so  good  to  be 
alive  (  These  were 
my  thoughts  as  I 
gazed  out  of  the  window,  seeing  not  the  hurry-ing 
throngs,  but  vivid  pictures  of  my  new  p>osition 
flashing  before  me.  And  then  for  a  further  joy- 
ous thrill  I  read  the  bulletin.  It  said,  "Effective 
January  i,  Mr.  Henry  J.  Peters,  of  our  Cleveland 
office,  will  assume  the  duties  of  Assistant-to-the- 
Prcsident  at  the  home  office." 

PETERS  I  Peters!— surely  it  couldn't  be  Peters! 
why,  this  fellow  Peters  was  only  a  branch- 
office  salesman  .  .  .  Personality  I  Why,  he  was 
only  five  feet  four  inches  high,  and  had  no  more 
personality  than  a  mouse.  Stack  him  up  against  a 
big  man  and  he'd  look  and  act  like  an  office  boy. 
I  knew  Peters  well  and  there  was  nothing  in  him, 
nothing  at  all. 

January  the  first  came  and  Peters  assumed  his 
new  duties.  All  the  boys  were  openly  hostile  to 
him.  Naturally,  I  felt  very  keenly  about  it,  and 
didn't  exactly  go  out  of  my  way  to  make  things 
pleasant  for  him — not  exactly  I 

But  our  opposition  didn't  seem  to  bother  Peters. 
He  went  right  on  with  his  work  and  began  to 
make  good.  Soon  I  noticed  that,  despite  my  feel- 
ing against  him,  I  was  secretly  beginning  to  adnsre 
him.  He  was  winning  over  the  other  boys,  too.  It 
wasn't  long  before  we  all  buried  our  little  hatchets 
and  palled  up  with  Peters. 

The  funny  thing  about  it  was  the  big  hit  he 
made  with  the  people  we  did  business  with.  I 
never  saw  anything  like  it.    They  would  come  in 
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lad  write  in  and  telephone  in  to  the  firm  and 
^ise  Peters  to  the  skies.  They  insisted  on  doing 
business  with  him,  and  gave  him  orders  of  a  size 
that  made  us  dizzy  to  look  at.  And  offers  of 
positions! — why,  Peters  had  almost  as  many  fancy- 
figure  positions  offered  to  him  as  a  dictionary  has 
words. 


course  knew  of  my  method.  She  told  it  to  her 
friend  with  the  idea  that  it  might  be  of  assistance 
to  her  in  meeting  new  people.  It  helped  her  so 
wonderfully  that  in  a  very  short  time  she  won 
the  close  friendship  of  many  of  the  "t>est  families" 
in  the  town.  Everyone  wonders  bow  she  did  it. 
But  WE  know. 


WHAT  I  could  not  get  into  my  mind  was  how 
a  little,  unassuming  ordinary-to-look -at  chap 
like  Peters  could  make  such  an  impression  with 
everyone — especially    with    influential    men.  He 
seemed   to  have  an  un- 
canny    influence  over 
people.      The  masterly 
Peters  of  to-day  was  an 
altogether    different  man 
from     the  commonplace 
Peters  I  had  first 
met   years  ago.  I 
could  not  figure  it 
out,  nor  could  the 
other  boys. 


One  day  at 
hmcheon  I  came 
right  out  and 
asked  Peters  how 
he  did  it  I  half 
expected  him  to 
evade.    But  he 

didn't.  He  let  me  in  on  the  secret.  He  said  be  was 
not  afraid  to  do  it  because  there  was  always  plenty 
of  room  at  the  top. 

What  Peters  told  me  acted  on  my  mind  in  ex- 
actly the  same  way  as  when  you  stand  on  a  hill 
and  look  through  binocular  glasses  at  objects  in 
the  far  distance.  Many  things  I  could  not  see  be- 
fore suddenly  leaped  into  my  mind  with  startling 
deamess.  A  new  sense  of  power  surged  through 
me.    And  I  felt  the  urge  to  put  it  into  action. 

Within  a  month  I  was  getting  remarkable  results. 
/  had  suddenly  become  popular.  Business 
men  of  importance  who  had  formerly  given 
me  only  a  passing  nod  of  acquaintance, 
suddenly  showed  a  desire  for  my  friend- 
ship. I  was  invited  mto  the  most  select 
Bodal  circles.  People— even  strangers — 
actually  went  out  of  their  way  to  do  things 
for  me.  At  first  I  was  astounded  at 
my  new  power  over  men  and  women. 
Not  only  could  I  get  them  to  do  what  I 
wanted  them  to  do,  but  they  actually 
anticipated  my  wishes  and  seemed  eager  to 
pUase  me. 


People  would  come  in  and 
write  in  and  telephone  in  and 
praise  Peters  to  the  skies  .  .  . 
he  was  showered  with  offcrf, 
of  fancy  figure  positions." 


WHAT  Peters  told  me  at  lunch- 
eon that  day  was  this:  "Get 
Dr.  Blackford's  'Reading  Character 
at  Sight."'  I  did  so.  this  is  how 
I  learned  to  do  all  the  remarkable 
things  I  have  told  you  about. 

You  have  heard  of  Dr.  Blackford 
the  Master  Character  Analyst.  Many 
concerns  will  not  employ  a  man 
without  first  getting  Dr.  Blackford 
to  pass  on  him.  Concerns  such  as 
Westinghouse  Electric  and  Manufac- 
turing Company,  Baker-Vawter  Com- 
pany, Scott  Paper  Company,  and 
many  others  pay  Dr.  Blackford  large 
annual  fees  for  advice  on  dealing 
with  human  nature. 


Dr.  Bl.ickford 


So  creat  was  llie  demand  for  those 
S«rrlccs  that  Dr.  B<urkfurd  could  not  ovon 
begin  to  All  all  the  cnsa cements.  So 
has  explained  the  method  in  a  nimpio 
f«-vi<n-l4-H,'<nn  ioiirse  entitled  "Iteadine  Charartcr  nt  Sight." 
Efen  a  half  hour's  readinu  of  this  remarkable  course  will 
give  you  an  insight  Into  human  nature  and  a  power  over 
people  which  will  surprise  jou. 

Such  confidence  hare  the  pulilishert  In  Dr.  Blackford's 
Course,  "Reading  Character  at  Sl;,ht,"  that  they  will 
gladly  send  It  to  you  on  appri>ral.  Send  no  ni><ney. 
Merely  nil  In  and  mall  the  coupon.  The  complete  course 
will  go  to  you  Instant'y,  on  approval,  all  charges  prt'imid. 
Look  It  over  thoroughly.  See  If  It  lives  up  to  the  claims' 
made  for  It.  If  you  do  not  want  to  keep  it,  ttien  return 
It,  and  the  transaction  is  closed.    And  If  you  decide  to 

keep  It  as  you  .surely   will  then  merely  remit  Flvo 

Dollars  in  full  parment. 

Remember,  you  take  no  risk,  you  assume  no  obliga- 
tion.   The  entire  course  goes  to  you  on  approval.  You're 

everything  to  gain  nothing  to  lose.    So  mall  the  coupoa 

NOW,  while  this  remarkable  offer  remalju  op«n. 


I COULD  tell  you  dozens  of  similar  in- 
stances, but  they  all  tell  the  same 
story — the  ability  to  make  people  like  you, 
believe  what  you  want  them  to  believe, 
and  to  do  what  you  want  them  to  do.  I 
take  no  personal  credit  for  what  I  have 
done.  All  the  credit  I  give  to  the  method 
Peters  told  me  about.  We  have  told  it  to 
lots  of  our  friends,  and  it  has  enabled  them 
to  do  just  as  remarkable  things  as  Peters 
tod  I  have  done. 

Which  reminds  me:  One  of  my  wife's 
doee  friends  moved  to  another  town 
whwe  she  was  a  stranger.    My  wife  of 


"In  a  very  short  time  she  won  the  close  friendship 
of  many  of  the  '  hest  families'  in  lou'n  " 

-  —  —  'FREE  EX  A  MINATION  COUPON—  — >  —  - 
INDEPENDENT  CORPORATION 
PuUiaKers  of  the  Independent  Weeklr 
Dept.  B.4SI2  19  W.  40lh  St..  New  York 

Y'Mj  mikr  '^nd  ma  Dr.  Rlackford'A  Cour** of  B«rv«>n  U»mici«  antftlMt 
"  Re-iitfllntfl*lwr*ct*r  AtS^irhl.*'  f  wUlelth«'r  r<^rTi«ili^Mjr»«tA  vnu  within 
firm  Jaysal'icr  tt«r»c«ipt,  or  Mfvd  yoafT'  In  full  payment  of  ui«  ci'urM. 
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Five  Ds^ys  to  Prove 
I  Can  Raise  yburPay 

IVe  done  it  for  thousands  of  others.  I  can  doubtless 
do  it  for  you.   If  I  can%  then  it  won't  cost  you  a  cent 


I MEAN  just  what  I  say.  There's  no  trick 
or  catch  about  it.  Give  me  five  days  and 
I'll  prove  that  I  can  get  your  pay  raised  for 
you.  I'll  do  it  on  a  "show  you"  basis.  You 
get  the  proof  before  you  pay  me  a  cent. 

You've  probably  heard  of  me.  My  name  is 
Pelton.  Lots  of  people  call  me  "The  Man 
Who  Makes  Men  Rich."  I  don't  deny  it. 
I've  done  it  for  thousands  of  people — lifted 
them  up  from  poverty  to  riches.  There's  no 
sound  reason  why  I  cannot  do  it  for  you.  So 
let's  try. 

Now,  follow  me  carefully.  I'm  going  to  tell 
you  exactly  how  to  do  it.  I'm  the  possessor 
of  a  "secret"  for  which  men  have  been  search- 
ing since  Time  began. 

There's  no  need  to  discuss  the  whys  and  the 
wherefores  of  this  "secret."  Suffice  it  to  say 
that  //  IVorks.  That's  all  we  care  about — 
//  IVorks.  Over  350,000  men  and  women 
the  world  over  have  proved  it  for  themselves. 

Among  them  are  such  men  as  Judge  Ben  B. 
Lindsay;  Supreme  Court  Justice  Parker; 
Lieut.  Governor  McKelvie  of  Nebraska ;  Wu 
Ting  Fang,  cx-U.  S.  Chinese  Ambassador; 
Governor  Ferris  of  Michigan,  and  thousands 
of  others  of  equal  prominence. 

Some  of  the  things  this  "secret"  has  done  for 
people  are  astounding.  I  would  hardly  be- 
lieve them  if  I  hadn't  seen  them  with  my  own 
eyes.    Adding  ten,  twent>',  thirty  or  forty 

Pirate  Mention 


dollars  a  week  to  a  man's  income  is  a  mere 
nothing.  That's  merely  playing  at  it.  Listen 
to  this: 

A  young  man  in  the  East  had  an  article  for 
which  there  was  a  nation-wide  demand.  For 
twelve  years  he  "puttered  around"  with  it — 
barely  eking  out  a  living.  Today  this  young 
man  is  worth  $200,000.  He  is  building  a 
$25,000  home — and  paying  cash  for  it.  He 
has  three  automobiles.  His  children  go  to 
private  schools.  He  goes  hunting,  fishing, 
traveling  whenever  the  mood  strikes  him. 
His  income  is  over  a  thousand  dollars  a  week. 

In  a  little  town  in  New  York  lives  a  man  who 
two  years  ago  was  pitied  by  all  who  knew 
him.  From  the  time  he  was  14  he  had  worked 
and  slaved — and  at  sixty  he  was  looked  upon 
as  a  failure.  Without  work,  in  debt  to  his 
charitable  friends,  with  an  invalid  son  to  sup- 
port, the  outlook  was  pitchy  black. 

Then  he  learned  the  "secret."  In  two  weeks 
he  was  in  business  for  himself.  In  three 
months  his  plant  was  working  night  and  day 
to  fill  orders.  During  19 16  the  profits  were 
$20,000.  During  191 7  the  profits  ran  close 
to  $40,000.  And  this  genial  64-y ear-young 
man  is  enjoying  pleasures  and  comforts  he 
little  dreamed  would  ever  be  his. 

I  could  tell  you  thousands  of  similar  instances. 
But  there's  no  need  to  do  this  as  I'm  willing 
to  tell  you  the  "secret"  itself.    Then  you  can 

Popular  Uechanlct  ^,  , 
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put  it  to  work  and  see  what  it  will  do  for  you. 
I  don't  daim  I  can  make  you  rich  over  night; 
Maybe  I  can — maybe  I  can't   Sometimes  I 

have  failures — everyone  has.  But  I  do  claim 
that  I  can  help  90  out  of  every  100  people 
if  they  will  let  me. 

The  point  of  it  all,  my  friend,  is  that  you  are 
using  only  about  one-tenth  of  that  wonderful 
brain  of  yours.  That's  why  you  haven't  won 
greater  sucooi.  Throw  the  unused  nine- 
tenths  of  your  brain  into  ac- 
tion and  you'll  be  amazed  at 
the  almost  instantaneous  re- 
suits. 

The  Will  is  die  motive 
power  of  the  brain.  With- 
out a  highly  trained,  inflex- 
ible will,  a  man  has  about 
as  much  chance  of  attaining 
success  in  life  as  a  railway 
engine  has  of  crossing  the 
continent  without  steam. 
The  biggest  ideas  have  no 
value  without  will-power  to 
•"put  them  over."  Yet  the 
will,  althoiijih  heretofore  en- 
tirely neglected,  can  be 
trained  into  wonderful  power 
like  the  brain  or  memory  and 
by  the  very  same  method — 
intelligent  exercise  and  use. 

If  you  held  your  arm  in  a 
sling  for  two  years,  it  would 
become  powerless  to  lift  a 
leather,  from  lade  of  use. 
Th^  same  is  true  of  the  Will 
— it  becomes  useless  from 
lack  of  practice.  Because 
we  don't  use  our  Will*— 
because  we  continually  bow  to  circumstance 
— we  become  unable  to  assert  ourselves.  'What 
our  wills  need  is  practice. 

Develop  your  will-power  and  money  will 
flow  in  on  you.  Rich  opportunities  will  open 
up  for  you.  Driving  energy  you  never 
dreamed  you^  had  will  manifest  ittdf .  You 
will  thrSU  widi  a  new  power — a  power  dwt 
nothing  can  resist.  You'll  have  an  influence 
over  people  that  you  never  thought  possible. 
Success — in  whatever  form  you  want  it — will 
come  as  easy  as  failure  came  before.  And 
those  are  only  a  few  of  thp  thin^rs  the  "secret" 
will  do  for  you.  The  "-secret"  is  fully  ex- 
plained in  the  wonderful  book  '  Power  of 
WiU." 


A  Pew  Examples 


Pertoaal  Ex(«rtoi 

Among  orer  350.000  UMCI  of 
"Power  ot  WUl"  tn  swh  men  «« 
Iu(jK«  tlfr>  B.  lAndtu:  Supnuif  fomi 
Juatlcv  Parker:  Wu  Ting  Fuig.  £z. 
U.  8.  ChliiM*  AmbMMdor:  AMiitant 
Poctravtrr  Ocnrral  Britt:  LIcut.  Oof. 
M<-Ke.Tli>  nf  Nehruka:  CvHMal  Man- 
ager Clirli<t<»(>ii  of  Well*  Fargo  Kx- 
prf*»  Co.;  K.  St.  Elmo  iMemit  ot  Uc- 
iroli :  Got.  Fmla  ot  Ml( " 
many  otkan  of  aqual 

On  Omf 


How  You  Can  Prove  This  at 
My  Expense 

I  know  you'll  think  that  I've  claimed  a  lot. 
Perhaps  you  think  there  must  be  a  catch 
somewhere.  But  here  is  my  ofier*  You  can 
easily  make  thousands^-you  can't  lose  a 
penny. 

Send  no  money— no»  not  a  cent  Merely  dip 
the  coupon  and  mail  it  to  me.    By  return 

mail  you'll  receive,  not  a 
pamphlet,  but  the  whole 
"secret"  told  in  thb  wonder- 
ful book.  "POWER  OF 
WILL." 


"TtM>  rf«ult  from  one  day'-i  study 
netted  me  tSOU  cash.  I  ttilnk  It  a 
ireat  book  aiiU  would  not  b«  wUbout 
It  for  ten  times  the  coat." — ^A.  W. 
Wtlkie,  Fiulkton,  So.  l)iikut». 

Worth   SI  5.000  and  Mora 
"Hm  book  ha»  beta  worth  mor* 
tbao  IIB.Mf  t0  aw."— qsetr  B. 
8lMppar«.  HIT  X.  Irfmut  at..  !»•• 

catur.  lU. 

WovM  to  Wwlk  S  I  OO.OOO 

"If  I  bad  only  had  It  when  I  waa 
SO  jrean  old.  I  would  b«  worth 
f  100.000  to  day.  It  u  worth  a 
hiiticlrf^  tlmpii  tlW  _prlce."-  S.  W. 
Taylor.  Tie  ■'^•nta  Fe  Ry..  Ullana, 
Tex. 

Salary  Ju«»»«d  fr**  a  I  BO. 

ta  saoo 

"Since  I  reail  'Power  of  WIU'  my 
•alary  has  JuiBOMl  (Tom  tlSO  to 
$800  a  montb?^.  9.  OOmb.  8i» 
Dleco-  Cal. 

Pr*ai  tlOO  to  S3.00O  a  Month 
"One  of  our  bora  who  raad  'Power 


of  wur  bcfofv^ha  ^ 

]uini>ed    from    $100    t   nonOi  to 

IS,  000  (hi-  first  rnrtnth,  md  a 
$2jU  ijri.'-  .'or  <>-<•  l>'-«t  ^alt-stiian.ililiJ 
In    the    atate."— Frlrata  Leall* 

atui.     a.  r„  vtanot. 


Keep  it  five  days.    Look  it 

over  in  your  liome.  Apply 
some  of  its  simple  tcachinjjs. 
If  it  doesn't  show  you  how 
you  can  increase  year  in- 
come many  times  over — just 
as  it  has  for  thousand^;  of 
ofhers — mail  the  book  back. 
You  will  be  out  nothing. 

But  if  vou  do  feel  that 
"POWER  OF  WILL* 
will  do  for  you  what  it  has 
done  for  over  a  quarter  of 
a  million  others — if  you  feel 
as  they  do  that  it's  the  next 
greatest  book  to  the  BiUe 
— send  me  only  $3.50  and 
you  and  I'll  be  square. 


If  you  pass  this  offer  by,  III 
be  out  only  the  small  profit 
on  a  three  and  a  half-dollar 
sale.  But  you  —  you  may 
easily  be  out  the  difference 
between  what  you're  making  now  and  an  in- 
come several  times  aN  trreat.  Sn  you  see  you've 
a  lot — a  whole  lot — ^more  to  lose  than  I. 

Mail  the  coupon  or  write  a  letter  now-^Ott 
may  never  read  this  ofter  again. 

PELTON  PUBLISHING  COMPANY 
13-W  Wilcox  Block  MERIDEN.  CONN. 


13.W  WOcox  Block.  Meridon.  Cona. 

YoamajraeiidnM  "Ptnverof  Wai"  at  yourrlik.  I 
to  nmit  liso  or  ranudl  the  book  10  yea  to  flw  days. 


Name. 


PI««M  JTmNoii  Popular  JTaeAanle* 
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POPULAR  HECHAKICS  ADVERTISING  SECTION 


A  NEW  World 

You  Have  Never  Seen! 


HAVE  you  seen  the  world  as  it  looks  to- 
day? The  old  world  no  longer  exists — 
it  has  been  completely  made  over — vast 
changes  have  taken  place  in  every  quarter  of 
the  globe.    Today  we  are  living  in  a  NEW 
world! 

The  greatest  war  in  history  has  turned  the 
whole  world  upside  down.  It  has  wiped  out 
our  former  maps — it  has  altered  the  face  of  con- 
tlhents,  changed  the  status  of  territories  every- 
where— it  has  upset  the  entire  world  situation. 

Importjuit  New  Change*  Everywhere 

Beaides  the  war,  there  have  been  other  epoch-making 
forces  at  work  revising 
the  map  of  the  world. 
Recent  explorations, 
unprecedented  expan- 
^on  in  commerce  and 
industry,  political  up- 
heavals— all  have  left 
their  marks  in  every 
part  of  the  globe. 

How  much  do  you 
know  of  this  New 
World  you  are  living 
in?  Probably  you  have 
■een  fragmentary  maps 
in  newspapers  and 
magazines  showing 
•ome  one  portion  of 
the  map  that  has  been 
affected,  but  have  you 
ever  had  the  whole 


The  New  Strap  on  Italy's  Boot 


new  world  of  today  laid  before  your  eyes  so  that  you 
get  a  clear,  comprehensive  conception  of  just  what 
changes  have  taken  place? 

Do  3rou  know  what  has  been  added  to  our  geographi- 
cal knowledge  of  the  world  by  the  recent  explorations 
of  Stefansson,  Stuck,  and  McMillan  in  the  Arctic,  of 
Smuts  in  Africa,  of  Roosevelt  and  Rondo  in  Brazil? 

Do  you  know  how  commerce  has  opened  new  route* 
of  communication,  built  great  new  railroads  in  Alaska, 
Australia,  Africi,  Asia,  South  America? 

Do  you  know  how  many  new  industrial  citiea  hare 
•prungupas  a  resultofshipbuildingintheUnited  States? 

Do  you  know  where  the  new  kingdom  of  Hejaz  ani] 
the  new  empire  of  Mongolia  are  located? 

Do  you  know  the  new  Europe  that  has  come  out  of 

the  war — with  all  the 
changesin  boundaries, 
the  new  nations  thst 
have  been  born,  the 
internationalized  cit- 
ies, the  territories  thst 
are  under  plebiscite*? 

Do  you  know  how 
the  Peace  Treaties 
have  affected  Africa, 
Asia,  the  islands  of 
the  Pacific? 

Do  you  know  what 
is  included  in  the 
territory  of  over  a 
million  square  mi\t* 
which  was  taken  from 
Germany  and  how  it 
was  disposed  of  l>T 
the  Allies? 


'FHERE  ii  ■  new  strap  on  Italy's 
'  boot  at  a  result  of  the  war.  The 
nortbem  boundary  ba>  been  ex- 
tended to  strengthen  the  natural 
frontiei~i  mportant  readjust- 
ments hare  been  made  on  the 
Dalmatian  coast.  Yet  your  present 
atlas  does  not  show  these  vital 
chans's.  And  ihU  it  only  one  ex- 
ample of  the  many  vast  alterations 
that  hare  completely  chanued  the 
map  of  every  part  of  the  world. 
You  might  better  have  no  atlas  at 
all  than  one  that  is  full  of  misinfor- 
mation. But  this  is  the  last  time 
irou  need  ever  discard  an  out-of- 
date  atlas,  for  now  a  new  kind  of 
atlas  is  ready  for  you — The  NEW 
WORLD  Loose-Leaf  ATLAS- 
up-to-dale  now  and  always. 


y  Google' 
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The  Whole  WorU  Re-Mapped 

Abreast  of  this  great  new  world  order 
comes  a  new  kind  of  atlai— an  atlas  that 
keeps  pace  with  the  world!  The  NEW 
WORLD  Loose-Leaf  ATLAS  is  now 
ready — a  superb  new  collection  of  maps 
hat  lays  before  you,  in  great  detail,  the 
irhole  new  world  of  today. 

But  this  is  more  than  a  new  atlas — more 
than  an  up-to-date%\\vk — it  is  an  atlas  that 
can  be  kept  up-to-date  —  that  shows 
chanfires  in  the  map  whenever  and  wher- 
tver  they  occur,  for  with  this  atlas  is  fur- 
liahed  up-to-date  Map  Service  that 
4eepa  abreast  of  current  events. 


A  Few  of  the  Many  Features 

Tkrec  hunilred  and  aaTeBty-uz  page*  of  inaj>s  and  indexes.  All  map*  ar« 

C tinted  in  full  color  on  heavy,  »upercalendered  paper,  size  of  page  I3V4 
y  19Vi  incbe*.  Rich,  durable  cotot  with  cpeciaj  Looae-Leaf  Binder. 
New  map*  of  all  the  nations,  territories,  and  ialands  of  the  world  revised 
to  date.  Detail  map*  of  important  citie*  and  harbor*.  Map*  of  the  Hemi- 
sphere* and  the  World.  Exploration  map*  of  North  and  South  Pole*. 
Language  map  of  Europe.  Large-scale  map  of  the  Western  Front.  Six- 
teen  page*  of  Historical  map*  showing  the  territorial  development  of  th« 
nations  of  the  world  from  ancient  time*.  A  comprehensive  collection  of 
special  map*,  including  Physical,  Vegetation.  Climate,  Population,  Eco- 
nomic, and  Agricultural  map*.  Large-scale  map*  of  the  United  States. 
United  States  Railroad  maps  and  key  map  showing  standard  time  xooMt 
parcel-poit  units.  U.  S.  shipbuilding  map.  Oil  and  ga*  map.  Over  OB* 
hundred  pages  of  new  State  maps,  showing  each  State  on  large  scale  and 
in  great  detail.  A  complete  index  of  the  world,  the  index  of  the  Unitad 
State*  including  the  name  of  every  incorporated  place,  post  office,  and 
town  of  over  one  hundred  inbabitants.  with  latest  population  figure*. 


A'Wbnderf  ul  New  Kind  of  Atlas 


If  the  world  never  changed,  no 
atlas  wou  Id  ever  growout-of -date. 
But  with  the  rapid  march  of  cur- 
rent events  even  new  atlases  must 
soon  become  obsolete.  The 
NEW  WORLD  Loose-Leaf 
Atlas  is  the  onljr  atlas  that  keeps 
pace  with  the  world,  because  we 
made  it 


Looee-Leaf — To  Insure 
Permanence 


NEW-W©RLD 


£00 se  JCeaf  AT  LAS 


The  New  World 
Loose-Leaf  Atlas  repre- 
sents a  distinct  advance 
in  the  science  of  atlas 
production.  Never  be- 
fore has  an  atlas  been 
made  that  could  be  kept 

up-to-date.    Never  be-   

fore  has  the  loose-leaf 
principle  been  applied  to  an  atlas. 

It  is  the  only  method  by  which  atlases  can  be  kept 
permanently  abreast  of  developments,  of  changes  politi- 
cal and  economic,  of  advances  in  commerce,  of  new 
discoveries  and  explorations. 

World  to  Undergo  Many  Change* 

Even  now  after  all  the  changes  that  have  taken  place 
in  every  part  of  the  globe,  an  atlas  cannot  be  kept  up- 
to-date  unless  provision  is  made  for  future  changes. 

Plebiscites  are  apt  to  wipe  out  many  boundary  lines. 
Self-determination  may  bring  about  drastic  changes. 


Perhaps  even  an  entire  continent 
may  be  divorced  from  its  present 
rule.  Whocanforetellallthatwill 
take  place  in  the  next  year  or  so? 

Map  Senrice  Free  for 
Two  Years 

For  every  change  that  is  made, 
anew  map  will  be  furnished,  and 
for  two  years  wewill  furnish  these 
maps  without  charge. 

Twice  rnrlr.  St  Ihc  publlihcrt  btve 
nidc  nrw  msps'  to  conlorm  Co  new  con* 
dllloni.  Iber  will  be  sent  10 
those  wbo  own  the  New  World 
Loose-LesI  Alls*.  All  ihsl  ll 
necesisry  lobring  thesllssup- 
lo-dsie  ii  to  Pot  the  new  mspt 
in  the  binder. 

Alter  the  first  two-jresr  ». 
riod  New  World  Looie-Lcsf  At* 
Isi  owneri  csn  purchstcthis  si- 
wsyi  np-to-dstcmsp  serTicefot 
s  very  nomlnsl  sum,  lb  as  Intor- 
ln{  pemsnencc  to  Ibeir  stltt. 
Here  It  the  stlii  yoa  htve  been  wsiting  (ei — the  stisi  tbst  shovt 
the  new  order  Ihsl  hst  been  reconsirocled  out  o(  the  chsos  of  wsf. 
You  need  no  lonfer  be  without  sn  up-io-dsle  slls*.  snd  yon  need  not 
wsit  onlil  sddlllonsi  ieiilement*  hsve  been  resde  in  the  rasp,  for  ihll 
New  Kind  of  Allsi  keeps  psce  with  the  world— shows  chsnges  lo  the 
msp  whenever  snd  wherever  ihey  occur. 

A  Permanent  InTestment  in  Knowledge 

You  will  never  hsve  10  throw  ihlt  slisi  swsy.  It  csn  slwsy*  be  kept 
ap-lo-dile.  It  keeps  you  consisnily  inlonned  of  whst  is  coin(  on  in  lh< 
world.  It  ensblct  you  to  inlcrprel  current  cvenis — li  (ivesyou  slliaely 
srssp  of  the  nstlonsi  snd  Inlcrnstionsl  issues  o<  the  dsy — It  ensblei 
70a  10  islk  Intelligently  sbout  the  present  silusllon  in  foreign  Isnds. 

No  hooe  shoold  be  wlihoat  the  NEW  WORLD  Loose-Leaf  ATLAS 
— it  is  s  wonderful  help  10  every  one  wbo  wsnis  to  keep  Informed  ol 
irhsi  li  going  on  Id  ibe  world. 


Mail  the  Coupon  for  this  Interesting  Book 

Spsce  here  is  tir  loo  limited  lo  zxtt  sn  tdcquile  ides  of  whsl  the  NEW  WORLD  Loose-Lcsf  ATLAS  i*  Bn4 
sll  ihsl  ll  conlsins,  ol  Ihe  vslusblr,  tpcciit  festurci  it  oUcn  to  the  sladcnl  ol  history,  the  cconomiit,  the  bail, 
ness  msn.  Bui  s  hsndsomr  booklet  hss  been  prepsrcd  which  lells  Ibe  whole  fsscinsling  story.  t(  ll  prohliely 
lllastrsted  snd  Is  lull  ol  interesting  facts. 
Wewill  glaillr  M-n'l  you  .-k  >.</pv  !■■■■«••••■■■•■••**•••••■••••*■•■•■■■■■■■■■■■■■■■«■■■■■■■■>■•■■•• 


of  "Keeping  P»ce  wOhtheWotUl" 
without  toy  COM  or  oMigalion  on 
rour  piit.  Sinitilr  senrl  thecnupon 
l-elow,  or  a  p««t  c.«rcl.  »n<l  you  "ill 
receive  tlie  booklet  Inr  retuni  nail. 
\jex  U3I  sugg<-«t  (hai  vou  do  this 
now,  while  the  in*tier  it  befure 
viiu.  .vivou  do  not  w»n«lnoveiI<Mik 
the  optmrliinitv  leJiming  .iliout 
this  woaiieflul  New  Kind  »i  Allu. 


SEARS.  ROEBUCK  AND  CO. 


Dept.  8062P 


Chicago,  IlL 


MAIL COUPON  TODAY 


SEARS,  ROEBUCK  AND  CO-, 

Dept  8062P  Chicago,  III. 


Kindly  wnrt  fn«»  withonf  «w»t  or  nbllcatlon  nn  my  part,  the  now 
booklt^k  "Kwpinic  Psf*  with  th«  World." 

Name  » 

Address  ,  

Town  StaU  • 


Ly  Google 
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La  Salle  Students 
and  Graduates 


'  b«  foand  employed  in  tbe«x«c- 
idepartmentaof  practic&lly  kII  the 
mrga  raJIroad*,  baaloeM  bouacfl  and 
ggnmewial org«nl»«tiong  in  the  United 
BhrtWk  Many  prominent  basincaB  coo- 
•^RM  can  be  luunod  in  each  of  which  100 
toJLOOO  or  mom  L^^aJle  atudcnts  or 
MMnatM  from  oar  tcvvnA  ipc^ialisad 
JUMBTtaaiti  are  em  ployed  in  reipmtwribl* 
pasMona.  For  Instance — 

Ammtean  TtUgraph 


.  turn 


^nUp^lwM  Company 


nt 
tot 


Corporaaona 
.fioMmor*  aOhioR.H.. 
ArmoHT  A  Company  ,  . 
Wcaoo  &  N.  W.  Ry..  .  .  fli 
rvri  Motor  Company    .   .  tU 
-     S^PSftA  Company     .   .    .  K» 
Standard  Oil  Company .   .  tSO 
Amoog  tha  nameroua  flrmi  and  cor> 
portion*  emplojing  60  to  100  or  more 
^aSaUoatodaou  or  gradoatca  are  tha 

fr*»Um  EUetru!  Company 
I*t*maHonai  Harveattr  Co. 
B.  F,  OoodricK  Company 
WalU  Farao  Baprtm  Companjf 
Ooodytar  Tira  attd  Rubbtr  Co. 
•ad  orery  important  railroad  compaar 
»■  tha  United  8tat«. 

More  than  160.000  mm  In  •ctiTe  boal- 
*aaa  Ufe,  inelodlnir  a  large  number  of 
ooporation  ofBcials,  have  been  enrolled 
Ad  are  rctaDtng  the  benrfiu  of  L4kSalla 
tealnlng  ana  aorvice.  Over  SO.OOO  new 
atodants  now  enroll  annunJIy.  The  La> 
BaD*  onraoiaation  eor»!<its  vt  HOC  pcopio. 
Indodinir  a  etalT  of  300  buainoaa  experts, 
Drofeaaional  in<!n,  text  writara.  apedai 
laetam  writen,  initructora  and  aaalat- 
aota.  LaSalle  atudcnta  and  Kradaataa 
oaenprinK  reaponaiblo  poeitiona  can  b« 
foand  throushoat  tba  entire  &igl!ab 
•paal^K  wortd. 

Free  Consulting  Service 

Am  a  LaSalle  ntudcnt,  yoa  will  alao  ba 
•ntltli-d  to  th<>  free  use  of  oar  Conault- 
IdK  Scrvieo  which  jfive*  you  the  privU- 
ase  of  eallinK  on  our  Htan  of  cxpcrta  la 
■ny  (itrpartincnt  at  any  time  when  yoa 
Ooed  special  help  or  couniM.*!.  LaSalle 
■stanajon  University  is  a  cIcarinK  honia 
of  bdilnnui  Information  and  thmuKh  ita 
uy  highly  srHH-ialiied  dcpartmonta  la 
__anued  and  wiuipped  to  render  • 
Bmetlcal  and  distinctive  aerrlce  wbiet) 
cannot  be  aopplied  by  any  otbar  ,iaatitO> 
Uoo  of  similar  character. 


An  Expert^ 

^wcountant 

-  The  Man  Who  Directs 

Everywhere  in  business  there  is  need  for 

the  man  who  knows  Higher  Accounting. 
To  meet  the  competitive  conditions  that  exist 
today,  waste  must  be  eliminated,  accurate  cost 
systems  must  be  installed,  economies  must  be  put 
into  effect  and  the  management  mu.st  have  the  whole 
situation  charted  and  shown  in  figures  whenever  wanted.   The  book- 
keeper cannot  do  this.  To  analyze  a  business,  a  man  must  be  to  account- 
ing what  the  highly  trained  lawyer  is  to  the  legal  aspects  of  commerce- 
Over  500,000  American  concerns  today  need  the  services  of 

Expert  Accountants.  That  ahowa  where  opportunity  is.  Write  today  for  informatioa 
•boat  the  coorM  iD  Hifhe:  Accounting  given  by  the  La  Salle  Extenaioa  Univanity. 

Learn  Higher  Accounting  By  Mail 

Our  staflf  of  experts  in  the  Science  of  Accounting  will  give  yoa 
their  direct  personal  instruction  by  mail,  guiding  you  step  by  step 

QDtil  yoa  have  maetered  this  payinjr  profcseion.  Yoa  will  study  text  books,  lecturea  maS 
aceountinir  methods  prepared  by  authorities — men  who  are  actually  employed  or  retained 
MM  expert  advinera  by  leading  industriea.  The  underlying  principles  and  the  moat  tnodcro 
inethoda  of  Buaineas  Analysis  and  Orsranixation.  and  tiieFrinciplea  of  Accountias,  Audita 
iag.  Commercial  Law  and  Scientific  Manage* 
mentall  made  clear.  You  will  be  given  special 
preparation  for  the  C.  P.  A.  exanil nations  and 
made  ready  to  command  a  higher  salary  or  to 
enter  buaincas  aa  a_  Consulting  Accountant. 
You  can  get  all  this  in  your  spare  time  while 
you  hold  your  present  position.  How  better 
ooold  yoa  ua«  your  hours  of  leisoreT 


Easy  Terms 


No  large  fees.  No  Istrp  sum  to  pay  dova.  , 
This  inatraction  ia  offered  cn  a  coarenteal 
monthly  payment  plan.  Our  cour»«a 
are  for  the  arabitioas  man  no  matter  horn 
small  his  present  income.  Send  the  ooupoa 
below  for  foil,  detailed  iafonnadoa. 

Mail  The  Coupon  Today 

Make  the  knowledge  of  these  LaSalle  experts  youfS.   At  least 

•end  for  information  about  this  course  which  haa  helped  so  many  men  to  rise  quickly  ti 
poeitiona  of  greater  profit  and  prestige  and  which  you  can  easily  maatcr  by  homo  stody. 

No  matU-r  where  you  may  be  or  what  position  you  may  hold,  LaS*iie  Extension  Univenit> 
can  pot  you  on  the  road  to  greater  socccss.  This  bos  been  proved  by  the  record  of  its  atadenta  sai 
gniaoatea.  The  information  wc  will  srnd  will  tell  you  just  what  knowlcdfio  vou  require  to  beceas 
nroAcient  in  Higher  Aecountinir  an<l  how  we  will  teach  you  in  the  shortest  poeailile  time.  It  will  poiat 
out  tb«  poaaibiutica  that  are  wiilc  open  to  the  man  who  has  the  training  demanded  by  lanre  baaizMM 
organisationa.   Wo  will  also  send  valaablo  book  "Ten  Tears'  Promotioo  in  One."   Mail  coupon  now. 

f  LaSALLE  extension  UNIVERSITYi 

I  ••  Tha  World  '*  Orealet  Extension  I  'nivmlty ' ' 

\   Dept.  1264.H  Cbicag©, 

I  Without  r<«i  or  obligation  on  my  pert ,  pleaae  aend  me  partieulan 
'    regardinityour  HomeStutly  Course  "f  Training  in  Uiithcr  Account- 

I Inland  your  (>n««ltin«  S<-rvirr.    AIb«  n  ci>py  of  your  valuable 
book  forambiUouamon,  "Ten  Years"  iTooioUon  In  Una. 
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y  Google 
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Revolution 

The  name  of  Jean  Paul  Marat  will  forever  be 

associated  with  the  Reign  of  Terror  during  the  French 
Revolution.  It  was  out  of  this  period  that  the  empire  was 
bom,  dominated  and  ruled  by  Napoleon.  Again  throughout 
the  world  thrones  trenible  and  empires  totter  following  the 
Great  World  War.  Shall  Russia  survive  or  will  red-handed 
terrorists  again  force  the  people  to  institute  a  monarchy  to  in- 
sure stable  g«>vemmenr  How  else  .nre  we  lo  judge  of  the  momentous  ques- 
tions confronting  the  whole  world  except  from  the  lessons  of  the  past? 

The  Rise  and  Fall  ol  Nations 

Ridpath,  the  historian,  takes  the  reader  back 

to  the  beginning  of  civilization  and  traces  man's  career 
down  through  the  long  highway  of  time,  through  the  rise 
and  fall  of  empires  and  nations.  If  you  would  know  the 
history  of  mankind,  every  sacrifice  for  principle,  every 
struggle  for  hberty.  every  confl ict  and  every  achievement,  then  embrace 
this  opportunity  to  place  in  your  home  the  world-famed  publication  — 

Ridpath's  History t£l World 

TT^TE  will  name  our  special  price  and  easy  terms  of  payment  only  in  direct 
'  '  letters.   A  coupon  for  your  convenience  is  printed  on  the  lower  comer  of 

this  advertisement.  Tear  off  the  coupon,  write  your  name  and  address  plainly  and  mail. 
We  do  not  publish  our  special  low  price  for  the  reason  the  price  is  soon  to  be  advanced. 

and  to  print  our  prMcnt  low  price  broadcut  would  cause  injury  to  the  sale  of  future  editions. 

Six  Thousand  Years  of  History 

"piDPATH  takes  you  back  to  the  dawn  of  history,  long 
''■^  before  the  Pyramids  of  Egypt  were  built;  and  traces 

man's  career  down  through  the  romantic  troubled  times  of  Chaldea's 
gr^deur  and  Assyria's  magnificence;  of  Babylonia's  wealth  and 
luxury:  of  Greek  and  Roman  splendor;  of  Mohammedan  culture 
and  refinement;  of  French  elegance  and  British  power,  to  the 
Great  World  War.    He  covers  every  race,  every  nation, 
every  time,  and  holds  you  spellbound  bv  its  wonderful  oloquence. 

Over  250,000  Sets  Have  Been  Sold 

More  than   a  quarter  million  sets  of  this  great 
History  have  been  sold,  and  every  purchaser  is 
more  than  satisfied.    It  is  endorsed  by  Presi- 
dents of  the  United  States,  eminent  states- 
men,practically  all  college  and  university  presidents, 
and  thousands  of  Americans  in  the  ever>'day  walks  of 
life  who  own  and  have  read  it  over  and  over  a^ain. 

Ridpatti*s  Graphic  Style 

Ridpath  pictures  the  great  historical  events 
as  though  they  were  happening  before  your  eyes; 
he  carries  you  with  him  to  see  the  b.ittles  of  old; 
to  meet  kings  and  queens  and  warriors:  to  sit  in  the 
Roman  Senate;  to  march  against  Saladin  and  his  dark- 
skinned  followers;  to  sail  the  southern  seas  with 
Drake;  to  circumnavigate  the  globt*  with  Magellan. 
He  combines  absorbing  interest  with  supreme  relij- 
bility.  and  makes  the  heroes  of  history  real  living  men 
and  women,and  about  them  he  weaves  the  rise  and  fall 
of  empires  in  such  a  fascinating  stvlethal  history  be- 
comes as  absorbingly  interesting  asthc  greatest  fiction. 

32-PAGE  BOOKLET  FREE 

Wewillmailyou32  free  sample  pages  without  obligation 
on  your  part  to  buy.  These  will  pive  youvimr  .deAoMllesplrn- 
did  illostratinns  and  the  wonderfully  beautiful  r:tvle  in  whici) 
the  hinory  is  written.  Von  ran  purchase  ihncri-at  histnry  at 
a  low  prleaand  pay  for  itioBDalltumsmontlliyif  you  prefer. 

USE  THIS  COUPON- 


Google 
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Leam  Drafting 

Bmployera  everywhare  arc  looking  for  skilled  draftamen. 
Tbey  are  offcrins  good  aalaries  to  atart  with  aplendid 
ebaaces  for  advancement 

Draftintr  offers  exceptional  opportunities  to  ayotms  man 
because  draftinir  itself  not  only  commands  eood  pay,  but  it 
Is  the  first  step  toward  success  In  Mechanical  or  Structural 
Entrineerinfir  or  Architecture.  And  draftinif  is  Justthe  kind 
of  work  a  boy  likes  to  do.  There  is  an  easy  delightful  way 
In  which  you  can  leam  riffht  at  heme  in  spare  time.  For  27 
jears  the  International  Correspondence  Scboo.s  have  been 
fflvlnflr  boys  Just  the  training  they  need  for  success  in 
Draftinir  and  more  than  200  other  subjects.  Thousands  of 
boys  have  atepped  into  irood  positions  throusb  I.  C  S.  help, 
but  never  were  opportunitlea  so  irreat  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you  like  best 
In  the  coupon,  then  mark  and  mail  it.  This  doesn't  oblisate 
you  in  the  least  and  will  brine  you  Information  that  may 
atart  you  on  a  successful  career.  This  is  your  chance. 
Don't  let  It  alip  by.   Mark  and  mail  this  coupon  now. 


•TKAH  OUT  MKHCw  i 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX6599-BSCRANTON.  PA. 
■zplala,  witliout  obllsatlns  ni«,  bow  I  can  qualify  for  tha  position, 
or  la  tb«  aabiect,  bejort  which  I  mark  X. 


MECHANICAL  DRAFTING 
STRUCTURAL  DRAFTING 
SHIP  DRAFTING 
ELECTRICAL  DRAFTING 

□ ARCHITECTimAL  DRAFTING 
SHEET  METAL  DRAFTING 
U BOILERMAKER  DRAFTING 
BRIDGE  DRAFTING 
MACHINE  DESIGN 
EUCTRICAL  ENGINEER 
BiMtric  LlahiiAcaod  fUUway* 

Talocraplk  Enrin««r 
Tvlapkoa*  Work 
MECHANICAL  ENGINEUl 
Macklnc  Shop  Pnctic* 
Gaa  EoKln*  Opcratiac 
CIVIL  ENGINEER 

STA-nONARY  ENClABBa. 
Mafia*  Bacio* 
ARCHITEiCT 
Coacractor  mn4  RalMae 
Caocra«a  BalUar 
S«rattural  I 
CHEMIST 


n  SALESMANSHIP 
"ADVERTISING 

Show  Cta  Wrtta* 

Sign  Palnlar 

ILLUSTRATING 

Cartoon  loc 

RIKINKWi  IIA.IiilERBaT 
Privala  Secratary 
BOOKKEEPER 
Stenofrapha*  and  TypiN 
Cart.  Public  Accoaataot 
TRAFFIC  MANAGER 
Railway  Accouocaal 
GOOD  ENGLISH 
Taacber 

Conuno*  School  Sab) aula 
Mathanadca 
CIVIL  SKRVICB 
Raflwar  Mafl  Clack 
AUTOaOBILa  OrBRATOM 
Aato  RapaMac 

nvutuia  AID  aaifftiiB 

Taxttia  Ovataaar  or  BapC 

■aTto   

A«BI 
Paaltryl 


axtaa  uvataaar< 

•liSeSwirBB  |y 

aalWyBalilasin 


Mame. 


Occupation. 

BIraat 

aad  No  


Oty. 


Btsta. 


OaaaiHaiu  aMaramd  (Maaaapoa  (o 
/afcraaWoaal  C«mtp«matno*  Bchooit,  Montrtal,  Ooaada 


LEARN 
BY  DOING 

Evcfy  phase  of  all 
branches  of 


taught  by 

Actual  Practice 

In  America**  (oremo<t  and  okie4 
inttiiution  tor  trade  training. 

No  Books  Used 

Individual  Instruction. 
Start  Any  Day 
V/ritm  for  FREE  64'0*tf  catalog. 

THE  NEW  YORK 
ELECTRICAL  SCHOOL 

44  West  17th  St..  New  York  Gty 


HOME 
STUDY 

(28lb  Taar) 


Couraea  in  EaaGsh,  Spanish, 
Matbamatica,  Chemistry, 
Drawina,  Economics,  Edacap 
tion,  and  in  3S  otiier  subiect* 
are  Riven  by  correapondaaca. 
Begin  any  time.  A  ddnn 


lltiiiirrBilg  nf  CCl|lragn 

Dirision  4     Cliicaao,  HL 


A  BANKER 

rrpare  br  mklMn  tirsr*  tJra«  f'T  thii*  ftttrac^va  prefaa* 
•  l'>llln  «l  lrht^«^•  w  rrrat  orpartnniltri  tor  l>«f|i  aMa 
■nd  »om»n.      Srrd  at  mir*  for  frr«  txicfe,    "  ilnw  (a 
IVj-ntn*  B  r»nkoT."  br  Kdoab  G.  AlxxMtN,  rr««M<>nt. 
/maHcan  School  of  Oanklng,  ,9  MteLana  Blda.,Colutnb«B,0. 


s 


TA 


ERER 


V*«  CM  b«  a«r«4  uulcklr.  pnvMivffitlrand  pHnUly.  WHU 

'  .r  rr*«  booliUt,  "How  toStop  Dlunmrrinir.  " 


»r*r«'  ltt«itfN|* 


s 


STUDENTS 


MAGAZINE 

and  articles  on  CARTOONING, 
IllUBtratinK,   De»ii7ninK.  Lcttarinr* 
Chalk-TalkinK  and  art  topics :  eritl- 
dstfs  amateurs'  work:  full  ot  help- 
ful information  for  artists  and  art 
students,    40  ANIMAL  PLATES, 
over  400  drawings  in  pen  technique  (figure  and 
other  plBt.-»  i»l»o).    SKND  MOW  —  Sntlafaotlon  gaum- 
t««d.  Masiitln^iOo  ropy,  Hji^rj^r.  PlatM  toflctbac 
ta.SO.  iThrift  t>r  W.S.S.  date  raloo  Uken  )  iMnailMa— 

Q.  H.  LOCKWOOD,  Dapt.  47S.  NaJaiisazao,  Mkk. 
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Know  Your  Car 


It  Means  Money  to  You 

Audels  Automobile  Guide — the  world's  most  scientific 
book  on  automobiles — will  enable  you  to  quickly  solve 
every  problem  of  driving,  repairing,  locating  of  trouble.  It  is 
recognized  as  the  authority  by  experts.  Its  value  is  unlimited. 
It  tells  you  everything  you  should  know  about  your  car. 

Sent  to   you  for  free  examinatioit. 


If  you  are  an  Owner 

You  are  losing  money  every  time  you  run  with  ill-adjusted 
Carburetor,  with  faulty  ignition,  with  your  engine  at  the 

wrong  speed,  or  with  a  score  of  other  faults.  You  may  be  a  careful 
student  of  your  car  and  take  all  the  precautions  you  know  of.  But 
unless  you  know  the  technical  details  of  driving  and  operation,  and 
know  them  right,  your  car  is  an  expense  burden  instead  of  a  pleasure. 

If  you  are  a  Chauffeur 

We  don't  need  to  mention  the  things  you  must  have  at  your 

fingers'  ends  in  order  to  manage  your  car  at  top  efficiency.  Here  are  a 
few  of  the  points  you  may  be  in  doubt  about: -How  to  care  for  batteries 
and  keep  them  opt'ratinn:  at  maximum  voltage.  How  to  wire  a  car  for 
Electric  Starting,  Lighting  and  Ignition  according  to  the  most  modem 
systems.   How  to  overhaul  the  car.   How  a  car  is  best  lubricated,  etc. 

If  you  are  a  Mecltanician 


Then  more  than  anyone  else  you  will  realize  the  importance 

of  knowing  the  details  of  design  of  every  part  ofyou  rear.  New  inventions 
ign  and  construction  are  coming  up  every  day,  which  puzzle  the  un- 
d  m.in.  Doyouknowthesethings?— Met ~ 


in  desi 
trainee 


thods  of  coolinjj— Timing  and 


Balancing- Designing  Clutches— Design  of  ball  and'ro]ier1)earing8,  etc. 

Audels  Automobile  Guide 

Solves  every  smgle  one  of  these  problems  and  solves  them 

in  a  way  that  you  can  understand.  It's  a  value  you  cannot  afford  to 
miss.  It  will  save  you  many  times  its  cost  before  you  have  had  it  a  week. 

Text  Arranged  in     "^^^     **  t*^*  known  way,— in  th« 

nilCCTinilC  AUn  AUCUICBC  ^*^i''^*^'l"<'"^*<^"Byou^oul(l  ask  and  the  answers 
VUCOllUNO    AnU    AN«rfbll«    to  ihem— in  plain,  practical,  ever>'day  lan»;uBffc, 

M^^^M^MiMB  complete,  concise,  and  t«i  the  point.  The  book  is 
handiioruelT  tiound  In  durable  full  fl<>»|i>le  li«ntlier,  Pdckpl  Kizi\.  It  i>t  eaiiy  to  baadle  and  en-<y  in  ,<ta()y.  There  nrf  ."JO  rhni>ter»  co»^ 
ertatceTury  ■iaiclu  phoM)  of  .Vutoiiiodile  unKlnM-rinu  und  AutoruolilleopAratloa.   E»ery  chapter  !■  modern,  conclce,  and  practical. 


Written  by  Practical  Men  for 


Men 


HERE  ARE  SOME  OF  THE  SUBJECTS 

Parts  —  Operation — Care — Management  —  Road  Drivins — 
Carburetot — Wiring — Timing  —  Ignition  —  Motor  Trouble — 
Lubrication — Tires,  etc.  Chapters  on  Storage  Batteries- 
Electric  Vehiclea  —  OTerhauIing  Car — Special  Chapter 
on  Self'Starter*  and  Lighting  Systems,   etc.,  etc..  etc. 


There  ia  no  Idle  theory  in  Audels  Automobile  Guide. 
Every  pnrntcrBiih  is  wrltt<-n  t<>  lielp  >ou  In  the  enHltnt.  bii>«l 
practical  wiiy.  Tho  plini>ler«on  rHrbnri'tnm,  iKoit  ion.  Kn« en- 
gine ofioratlon,  Hnw  to  run  an  Antoraobile.OTerhnullng  the 
car.  Battery  Tronbli^,  and  Kt«rtin«  nnd  Lighttnu  Systenj!!, 
■re  alone  worth  the  price  OMlcf-l  fiT  t he  !H(  comi.lcte  cliiii.- 
ter*  There  lire  7<H.)  informiition-fiill  pnK'^  with  .'>.'>0  lllu*. 
tratlons  tbat  show  you  In  picture  jast  whnt  you  wunt  to  seo. 

Sent  to  You  FREE 

We  don't  ask  yoa  to  take  our  word  for  the  merits  of  ttiis  book.  J" 
Seeing  is  believing,  so  we  will  iM<nd  you  th4'  hook  without  i|et>n-it.    Vou  / 
will  any  St  on<«  that  an  liooks  gii  it  is  worth  nt  lenxt  twice  wiijii  wi>  aok 
for  it.    Use  It  seven  <la><i  in  connei'tlun  with  jniir  ei<r    Thfri  if  yoa  ^ 
■r«  not  satiwilnil  that  Audels  Aiit'>mobi1e  Onido  is  p(>**itively  the  lief*!  s 
hook  on  the  Fuliject,  sen^l  ii  bn<k  to  iia.  itnt  Ifon  the  rthi-r  luind     ii  ile-  ^ 

cldethatyoune«dit,thotitistbeonebookfor>ou.  remit  aKonlvtl.,''>0.  g    Wtthoot  obllgstion  pleai^  mall  for  free  exainlnntlosi 

•  AUDKLH  AUTOMOBILE  OFTDE."    If  1  find  It  satii^ 
factory  I  will  remit  tL60.  Otherwise  return  It  to  you. 


/  FREE  Examination  Coupon 

Th«o.  Aud«l  A  Co.,  72  Fifth  Av«.,  N«w  York 


Mail  This  Free  Coupon  TODAY/ 

Do  not  delay.    Put  your  name  and  ndiiresn  on  the  ct.iiiKm  9 

f^utav       'ri.A    K^^b  1..,    w^^lt^^    *^  ■    ETI/L*!.*   ^.   *  ^ 


Do  not  delay.    Put  your  name  and  ndiiresn  on  the  ctiiiixm 
today.   The  book  will  lie  mailed  to  y.m  at  on<-e  fur  FUKK  etiim- 
Inntion.    Oonvinre  yonrself  of  the  wnritlerful  tiMiintanw  thin  limik  } 
will  bo  to  vou    Bend  for  It  to'iny     now.  • 

THEO.  AUDEL  &  CO.,  72  Fifth  Ave..  New  York  / 


OcewpatleB  . 


.Po»  MMh.  Dm.  1919 
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Copy  this  Sketch 

and  let  me  see  what  you  can  do  with  it  If 
you  like  to  draw,  my  practical  system  of  per- 
sonal individual  lessons  by  mail  will  develop 
your  ability.  A  large  proportion  of  the  younger 
generation  of  successful  artists  earning  from 
$30.00  to  $125.00  or  more  per  week  were  trained 
by  the  Landon  Course.  Splendid  new  oppor- 
tunities  are  constantly  opening  up.  Now  is 
the  time  for  YOU  to  start  preparing  for  a 
successful  future. 


Landon  Picture  Charts 

mait»rltlifl  drawift  fit  !•  harm.  Every  Mcp  i*  cxplilntd 
clcirlr>y  tlttur»$.  The  Cbirit  thow,  ticp  by  (icp,  the  ton- 
Mraction  ol  oriflnsl  betdt,  h»ndt,  ieet,  (ituret  in  all  poii- 
lloni,  ■nimati,  etc.  Proporiiooi,  action,  Igro — In  (act  every 
Ibint  you  need — ia  ibown  on  ihc  Cbarii  and  explained  in  the 
IcfMini.  The  anderlyinc  prindplea  of  aoond  conairuciion 
■  re  lau(ht  ao  ihoroathly  thai  yoo  learn  caaily  and  rapidly  to 
4o  anappy  ap'lo-date  work.  Send  yoar  ikeich  o(  L'ncle  Sam 
with  6c  In  ataapa  for  fnll  delaila,  aample  PIclare  Chart,  lon( 
Hit  ol  Mcceiafol  aiadcDia,  exanplca  of  their  work  and  ctI- 
dence  ol  what  YOU  can  acccapllth.    fhait  itau  ynr  at*- 


Landon  School 

el  CARTOONING  ud  ILLUSTRATING 
1S38  Scl»a<i«ld  Bia«.  QmwmUaA,  OUo 


Music  Lessons 


UNDER  MASTER cTEACHERS 


5^  At  Home 


A  Complete  Conservatory  Course  by  Mail 

Woodrrful  bum*  atady  muaie  leaaona  and«r  srrrat  Amoricaa  mai 
Enropcmn  U-aebera.  Endorard  by  I^rrewaki.  Blastor  tracbera  (Hid* 
■»d  eo*cb  you.  L— aona  »  marvel  of  aunplidty  and  eonplataiw!— . 

The  only  r<<«qfniaed  Conaerratory  of  Mone  civlac  IMMM  feqr  tb« 
UNlVFJiSITY  EXTENSION  METHOD. 

Tb«  idMi  of  a  g«t>aJn«  Con— I  latoey  of  Moaic  for  bMM  atadjr  kwad 
opOB  teaaona  eooUininc tba  erc«in  of  the  lifa'a  teaebiac  akptiimuM  «a 
Maatfr  Mnaieiana,  rc^aiaread  hj  tlM  indivUiwl  tutmOM  of  niriil 
iau,  it  nam  •ttaioed. 

Th»  itutmetUn  of  •  m«af«t^tJU  {ndMdmml 
loiuA  «/  an  aeaympliahtd  Uaehar — is  yvurt  ta 
•oatmand  from  tJU  vary  k  osmk*  yom  tnrM. 

Ttia  Unlrfmity  L^xtenaioo  ConacrratorT.  by  adoptiiig  tkc 
Inatructioo  Mvihud,  ha«  placed  booM  muaM  atady  bagroBd 
te  raaulta.  AoyoM  en  Icitra  at  boma.^ 


Any 


Write t*llln«cMi  eoojwayoot   

instrument  in-Piano.  Uannony.  Voiee,_PnMi«  I 


Muair,  Violin.  Cornat,  If andolin. Guitar ,  Banjo,  or  R««d  Orvmn— Bad  w« 
ariQacDd  our  Pr**  Catalog  with  detaila  of  coane  you  want.  t>ead  Mm* 

ijNivERsrrY  extension  conservatory 

6087  6icscl-Mjr«r*  Baildla«  Chica«o.  HIIbiIi 

BECOME  A  PROFESSIONAL 

PHOTOGRAPHER 

Biaopportunitiua  NOW.  Qnallfrfor 

niontha'morvo  rorera  nil  branolim: 
Motion  Picture — CommerciaJ — 
Portraiture 

A'i>  Ch.i'-gr  f  r  cjmfya'(  Suf/itti, 
PllAOTICAI.  iNBTBUCTIOK;  mavlera 
•<iulpnient.    I>Ry  or  fTcniotr  rlii»(»M;  piiay  ttrma.     Tbf  Stbfwil  of 
Itvcrwniaed  8iip«>rlorlt).     Call  or  wriu-  lur  ct<mi>l«<«  caUlofc 

N.  Y.  INSTTTUTE  OF  PHOTOGRAPHY 
Dept.  49  141  W.  36th  St..  N.  Y.  Gty 


NATIONAL 


DENT  A  L 
SCHOOL 


SO«  S.  WalMah  Ava.,  CHICAGO.  ILL. 

LEARN  MECHANICAL  DEN  riSTRY- DEMAND  UNLIMITED 

Karr.  t  l?f>0  t»  t>l(*»n  vfarlr  in  mri-huilrii)  dfneiMlry  A  bic  »im<  ctq*Uis  tUnv*x>d 
r  vtTrwh#-rei  for  mcrhttnl<-«l  drntt>t«-  Ms«-  a  ifnld  min#  un«il4«*«d.  Attrr  j  t*-tM 
afh'Hil  ftnv  rifn«>  ,-t  tho  Amr  nr  rr^nfntf;  b*  tait«M  tmilvMiMily  ana  Irmrn  by  k- 
tiiat  priK-tlr*.  without  ^»o<*k  AtuJv.  f  hir  S)-«ta>m.  thv  movt ciunpUt*  In  tH«  vmUl. 
!■  u—tii  cYi-luiiiTrljr  in  Ihim  •chmil      W««  lire  r»n«tantlr  CaHra  UB  ~"  " 

nalarlrii  iK>«llJi3Ti».   Why  not  qnallfT  for  on«7    IW  fair  t<i  fmitw^ii  _  __. 


uMw  to  All 
»if :  finrt  owtm^f^ 


B«  FREE  from 


STAMMERING 


Moflw  liwom  Ctant.  Rnalli  8UUMTEE0  «  10  HI.  «nli  tm  (all  Mrt<calaiv 
SutfiaHand  Inatltuta.  Kduoattonal  Bt*w„  70  rmhAv..  NavTaHi 


I 


BE  AN  /Q- 
EXPERT  (S^!i^97^?97^Z<^ 


W  imdiTful.  n>  w  dcrlt  .•,  t(ui<1>-«  .vout  hand;  ii»rr«-  ta  your  nritinff  In 
f<<wi|nya  Hid  lmpriiv«»nnMit  in  Ihri'^' lintira.  Nofntlum  Coaiplat* 
outliae  FREE.    Wrm-  f.  J.  Oinnnt.    Ix^pt.  a4.   8L  Loulm  Ma 

LEARN  WATCH  REPAIRING 

H<  t  "•Khmaker— you  cm  \r»n  thit  ptoiuMe  u»rtc  liy 
criTTMpondrace  ia  a  ie«  vecki  In  root  vwm  tiome  t>v  (h« 
I>rS«tmi  Chart  Sr«ien.  Ail«f  you  coiaotat*  tlM  counc  r<>u 
will  know  ■  waich  (mm  A  to  Z.  You  wtU  know  iMt  wIiai 
th^  inAttn  !•  uid  hcrw  to  tep4ir  ooc.  Wbca  you  fr&Jua*^ 
you  »lll  V>r  *  pfirtlol  w»trhi»akt«  and  rcpaim aad 
i:oini>/<irai  w  6U  toy  potitloa.     Poiltloaa  tot  out 

(tlrlM  Ut%. 

lit  t«  aar  frM  iMt.  II  lalahi     «alaa  mt  tna. 
THE  DeSELMS  WATCH  SCHOOL 

21  Prrry  S»r.»i  ATTICA,  INDIANA 


,d  by  Google 


POPULAR  MECHANICS  ADVESTISIRG  SECTIOV 


»1 


Don't  be  a  Slave 
to  a  Machine 

The  machine  shop  spells  opportunity  and  big  pay.  It  is  the  starting  place  of 
great  inventors  and  designers.   Machinery,  appliances  and  all  sorts  of  things  needed 

in  our  daily  life.    The  big  world  of  industry  revolves  around  the  machine  shop. 
You  can  win  success  through  the  machine  shop.    You  can  reach  a  high  position 
at  big  pay  —  if  you  avoid  one  danger  —  if  you  take  care  not  to  become  a  slave  to 
one  machine  all  your  life. 

27  ENGINEERS  TEACH  YOU 

MODERN  SHOP  PRACTICE 


Here  is  the 


way  bv  which 
Here  is  a  way  by  which 


 you  can  know  all  there  is  to  know  about  machinery. 

 you  can  put  yourself  in  line  for  quick  promotion,  or  to  be  yoor 

own  boss.  27  Mechanical  Engineers.  Designers  and  Specialists  in  shop  methods  and 
management  have  combine<l  lo  produce  a  spare  time  reading  course  that  will  make  yoa 
familiar  with  all  details  of  Modem  Shop  Practice  Whether  you  are  apprentice, 
mechanic  or  shop  foreman,  or  whether  you  are  a  man  on  the  outside  with  a  desire  to 
know  machine  shop  methods  and  practice,  this  great  reference  library  brings  you  th« 
information  you  need. 

Six  Volumes  Shipped  Free 

You  are  not  asked  to  buy  them  now.  You  are  simply  asketl  to  write  for  a  7  daya' 
free  trial  of  this  six  volume  set  of  "Modem  Shop  Practice."  Just  pay  the  small  ship- 
ping  charges  when  the  books  arrive.  Send  the  coupon  and  the  6  Ijooks  will  be  shipped 
to  you  at  once  for  7  days'  free  examination.  Ask  any  mechanical  expert  what  he  thinks 
of  them.  If  you  and  your  friends  do  not  consider  them  worth  several  times  then  pnce. 
send  them  back  to  us,  and  you  won't  owe  us  a  cent.  If  you  keep  them,  simply  send  txa 
$2  within  7  days  and  then  $2  a  month  until  you  have  paid  us  this  special  mtroduc* 
tory  price  of  $19.80. 

Consult  Experts  Without  Cost 

If  you  onlt  r  "M<wliirn  ShDji  Pnkctloo" 
Bt  oni'ri  we  Mill  f>nter  jroar  nkmo  for  • 
rfgalnr  t\'l  ('onuultinu  ni(>ml>i>rahip  in  tli^ 
Amerioan  Tt«"l>iii<"»l  Sooiot.t  furtheii^rlo 
of  aro.kr.  This  entitle*  you  to  the  udvlo* 
and  cxtanMl  of  our  nlatl  of  enKin<.<«*rs  oo 
ADT  |>nil>l»ni  T^u  may  haTO  within  tb» 
•cop«  of  the  lMH>ka 


What  the  Books  Teach 

It  wta  forth  •fiinr>l7  anti  oli'arlj'  f.very. 
thing  you  want  to  know  —  nil  dt'UtiU  of 
Hhop  mnniiKorooiit.   production,  inetnl- 
liirK7.   miknufuctiiriDK,    weliitnR.  >)u<- 
wtaniiiliig.    tmil   ilraiun,   tool  tiiaktnB, 
fiiundry  work,  mnldinK.  cimtlnc,  foru- 
iitu.  pattern  mitkina,  mwhanlral 
dniw ln(t.ninrhiiii>>lrHwrnu and  di^ntKii. 
and  uuloniobile  »hoi>  work. 


Only  7c  a  Day 


Hiz  npU-D'Ud  toIuidoa  bound  In  flezlbl* 
Amt^riran  .Moro<-<-<i.  gold  •tamp*^  2300 
rn«f8.  lllnstratlonn.  i>hotoBrBph«. 

conn*  to  you  lu  thin  uiiiKniliotni  t.ii-»oliinic  kp)  of  MODKltN  hlKJl  1  K.M  IIUIS, 

which  haa  K<>n«  through  olx  I'ditloiix  iiml  which  baa 
hclpLxl  to  firomot«  tliouMKnilii  of  roechanica  into 
w«.<n-|Mi>inK  positions  na  pnBlntvra,  ahop  8up«rta. 
t«ndent«t,  Hhop  ownera,  «tc 

Rit;l>t  now  t««r 
off,  till  In  and  malt 

tho  i"u|.'>n.  >i<i  numf.v  in  ti'ivBn<-*.  No  obligation. 
You  own  it  to  vour»<>If  to  inspect  tht>*e  iKXiks  la  your 
hn.ii*.  Mnd  »*H''it  tUfj  will  ncit  itoti*  aalnry  booatlng 
ToliiinPit  for  you.    »end  coupon  iit  .•m-*-. 


PARTIAL  LIST  OF  CONTENTS 

bhi  t*  Wutk  •  ^tio[>  Kinli%  » iPjr  (-  lilfwiii  — 
TuiiTl  —  ]. all  lire — Strei*  Mj(  liinrN  —  Mar.uLu:- 
tu ring-  — Shop  M.«nAifrnicnt—  Mn.illi*T|f>—  Weld- 
ing -  Dir  Making  —  Mcinl  Staini'i^K  —  Tor-t 
Maklnir— l'un<.h  auil  Wftrk — 1  uol  Drsikfii  — 
I'Oultdrv  Wurk  — MallraMc  rr.ictir**— l  ors'nr"' 
Pailcrn  M.*kimr—  M'tldii'g  I*n»i  ttr  r — Mr*  lianti  ^1 
Dr.minif— Mai  hinr  ['nvwinj  an*!  I^rsigii — Autn- 
moMlc  Shot*  Wnrk . 


Send  No  Money 


AMERICAN  TECHNICAL  SOCIEH 

Dept.  M  1  OS 

CHICAGO  / 

ILL.  y 


AMERICAN 
TECHNICAL  SOCIETY 
•  Dept.  M  199 

CHICAGO,  U.S.A. 

PU'nuP  «on<l  mci.  ahipplnu  cliarg*  col- 
♦•       loot,  m't  of  M<h1«tii  Shop  Practice  for 
«•*     M>Tfri  diiyx'  fr«'«>  t'Xiimlnullon.    If  I  dooide 
♦      to  buy,  I  will  send  fi  <H)  within  wren  day* 
and  the  biiliiiiro  nt  »i(M)  a  month  unt il  tlB.BU 
hnn  iH-en  pnid.    Th»n  von  -Huid  \<if  a  rt-c pt  aho*. 
ins  that  the  «.H(UH>  mH  of  l.o<ik«  and  con^ilt. 
Ing  memberahlp  are  inin«>.  »nd  full)  paid  for.    LT  I 
think  that  I  can  net  alnnR  wltln-iit  the  Ixxiks  aftar  tli« 
•oTcn  da)*'  trial.  1  will  r«tum  them  ut  your  vzpv&M. 


POPULAR  MECHAlflCS  ADVERtlSlKG  SKC5tl6K 


THROW  YOUR  VOICE 

Lota  of  fun  boyH,  foolinir  the  t««cher,  policeman 
or  friends.  Anyone  can  be  a  ventriloquist :  our 
32-paire  book  explains  it  all.  With  above  we 
will  Rive 

THEVENTRILO 

whlntle,  a  little  instrument  that  fits  in  the  mouth, 
out  of  aiKht  for  imitatinK  all  kinds  of  bird  calla — ' 
never  failn.   Price  of  both  lOc 

Trumpet  in  Handkerchief 

The  Tnimp«t  in  tho  Handkerchief  hai  ron» 
totormontni.  It  la  ■  fiArtler.  A  amall  metal 
tnunpet  la  inaenl«oal>  >'<on('«al<Hi  la  a  )ian<t- 
kerohlff.  On  mretlnK  your  frlenHa,  after 
ohattinc  awblla,  joa  take  oat  thia  handker- 
ohlef  and  blow  jour  no<i«k  It'i  like  a  anddpn 
o)ap  of  thundt-r  r  The  ladles  acraam.  anrl  vour 
male  frlenda  wtll  think  th<<7  beard  the  whirtle 
of  a  Iteam  ensinti.  Yoa  cim  blame  tbn  hldt<ouH 
nnine  to  Toor  baTln<(  a  rttrr  bad  rold.  and  kc»<(>  the  fan  up  aa  InnK 
aa  you  llk&  Pilaa.  lO  ••«ta,  *  fmr  *»  cMi*.  try  bmU. 


Big  Value  for  10  Cents 


C  Soiiiea.  word*  and  mutle;  25  Pictnrea  Prwtty 
Oirlh;  4U  WavN  t«  Mokn  Mone}:  1  >la«io  Book: 
1  |{<>nk  I/ettiT  WriliiiB:  1  Ltruam  Book  aoJ 
1- online  l  i'lli  r;  1  Ox>k  itook:  1  Baaeball  Book, 
uivinx  mU-H  for  iiamea;  1  'J'07  Uakar  Boefci 
LanKuaffe  of  MowtTn;  1  Mone  TelMraph  Al- 

  lihobet;  1:!  (Chemical  ExixTimi-nU;  Maolo  As* 

Tubli-i    iireat   North  Pole  (lame;   KK)  ('oaan'triitii*:   5  Poxtleaj 
I'iOaueo:  MO  Vt-rxoa  for  .\utn«(r(«|>h  .Vlbiima  All  ttta  afcova  fcy 
for  iOc  and  2c  peatac*. 

? NICKEL  TRICK  RING 
LitiKt  ji  ke.  An  imitation  '>c  i>iere  faatancd 
to  a  thi>'  ifiild  plutiil  rinic  Offer  it  to  the  atieW 
<-ar  (■onilitt-tor  or  yoar  cignr  dealer  and  aaa 
them  erali  for  it,  but  the  nickel  Ntnya  rifht  there  erery  time. 
Ix^ln  of  fun.    12  c«<ita  aach. 

The  Vanishing  Coin 

Worka  on  Name  prtncliile  aa  the  Dlaappearing 
Cigar.  Offer  the  nlrkel  to  voodnctor  or  cigar 
dealer;  when  thigr  reach  for  iUit  will  aaddenly 
diaappear.   You  ran  then  reaoh  Into  bia  coat  pocket  and  pick  It 
cat.   Lrou  of  fan  with  tbia  trick. 

I*  «ota  a«4«rMtta«a  by  nmM  for«Mat»--4f«r  >•< 


NEW  FORD  JOKE  BOOK  1920   The  Disappearing  Cig^^^^ 

All  the  Uteet  jokea  on  the  Ford  auto.   Hundreda  of  them      „     .  .   .  ,^_f  _,„  "...  .  !^-.,  ^Ss-if 


All  the  lateet  jokea  on  the  Ford  auto.  Hundreds  of  them 
and  all  spood  ones.   Spring  a  new  one  on  your  neiKhbor«. 

Large  book  with  colored 
cover  by  mail.  10c 


^^^^ 


ROGEN  X-RAY 
Price  1 0  cents 

i~  HERE.  BOYS,  is  just  what 
*  you  want.   With  this  in> 
Htrument   you  can  apparently  see  the 
bones  in  your  flnirerB.   Think  of  the  fun  you  can 
I  \vt  with  It.   Somple  by  mail.  TEN  CENTS. 

SKULL  RING 

Here  is  a  hamlsome,  up-to-date Rioit, 
ropreaentin^aSkull  and  Crofts-boneB. 
Haa  atone"  In  the  eyea  and  li^ok*  *"ini(>- 
ihinu  fri«htful.  Womea  won't  llkf  it. 
hnt  for  men  or  boya  It  la  ii  un'iit  nor*-lt  > 
Sampta  by  mall.  iSc 

Gee!  WhataWad! 

This  U  STAGE  MONEY 

Looks  like  the  GENUINE  STUFF. 
Some  Green  backs  and  some  Yellow 
backs.  Create  a  BIG  sensation  amone 
your  friends.  The  grirla  will  all  be 
after  you  when  they  see  the  wad.  BIG 
roll  of  16  pieces  by  mail  1 0  cents. 

ENCHANTED  BARREL 

Th«  Mott  Wonderful  Pocket  Trick  Made 
CHANGE  A  CENT  INTO  A  DIME 

Ask  your  friend  to  drop  a  dime  in  the  barrel.  When 
he  takes  it  out  Behold!  It  is  a  CENT.  You  make 
9  cents  every  time  you  fool  them.  Never  faila. 
They  cannot  Ret  on  to  it.  Sample  barrel  |  fkg, 
with  directions  only   * 

Hindoo  Flower  Pot  Trick 

You  have  all  heard  of  the  great  Hindoo 
trick  (makine  a  plant  grow  out  of  a 
flower  pot  right  in  front  of  an  audience). 
Thia  trick  haa  puzzled  the  whole  world 
for  years  until  an  old  Hindoo  fakir  gave 
it  away.  We  send  the  whole  outfit  by 
mail  with  full  instructions  for  15  cents. 

Magic  Trick  Cards 

These  are  pat  op  in  a  descriptive  packaire 
marked  26  cents.  Full  directions  how  to  per- 
form many  woaderful  and  deceptive  tricks. 
Hermann  will  have  nothtnc  on  you  if  you  set 
these.    Price  8  CenU. 


Yoa  aak  a  friend  if  he  will  have  a  cigar. 
If  he  aayii  yea,  which  la  aanally  the  caae,  you  take  what  appean  to 

be  an  onlinnrr  citrar  and  hand  It  to  bim.  Aa  he  reachea  for  It  the 
olcar  instantly  dtaappeam  right  before  hlaeyra,  niucb  to  his  aaton- 
lanment.  Yon  can  apoloitlze.  aayina  you  are  very  norry,  hut  it  was 
the  laat  ciitar  you  had  nnd  the  cbanrea  am  hu  will  invite  yoa  to 
amnke  with  him  If  von  will  let  him  Into  the  ancret.  It  la  not  done 
by  alelght  of  hand,  Imt  the  cigar  actaally  diaappeam  ao  ■uddesiy 
that  the  eye  faila  to  follow  it.   Price,  aaall,  wttk  taetntctt***,  lOe 

Electric  Money  Bank 

Thia  la  the  nlickeet  joke  oat  and  a  aaat 

money  makinK  bank  for  the  children  al 
the  aame  timn.  It  oonalita  of  a  atroDg 
aqoarti  t>oz,  with  a  olot  In  the  top  to  drop 
pennies  In,  and  a  wooden  [>uiih  battna  on 
the  end.  On  the  Bank  in  printed  Is 
big  letten^  "Pimb  tl  e  Uatton  and 
theHklrtUancer."  Wbee  romitanyoomei 
bring  out  the  Bank  and  they  will  read 
the  wordu  and  ilrop  a  m  nny  In  It  erery 
time,  and  when  they  pnah  the  Kutton.  you  will  aee  aome  pretty 
lively  Dancing  right  away,  and  the  dancing  will  l>e  done  liy  the 
one  who  pnihea  the  batton,aa  the  l>utton  contain*  a  pin  and  thsr 
will  re<-elTe  u  «ho<-k  that  they  will  not  forget  Tery  aoon.  The  chit 
dren  will  cnllei-t  a  lot  of  money  with  tlila  Imnk  an<i  have  Iota  of 
fun  bealdtia.  1  la  neat  bos  by  maM  12c.  S  for  2Se 


Electric  Push  Button 


^^3C^-o|^Hr^ —    An  original  novelty,  an  eiact  Imitatloe  at 
^^^r^l^H*-*^    the  Kloctric  Push  Button.   A  metal  book  oa 
.^fck'^^'x^^^l        the  ttark  »o  thnt  11  ma^'  be  illppod  orer  edg* 
^^'^        pocket.    H  hen  you  aee  a  friend 
^^^^^E^ir'T^^H^      approttobing  you  bare  aimply  to  raiae  tha 
^^^^■V^"^  i>dg«  of  your  coat  ao  a«  1«  ezpooe  to  riff 

your  New  Kli«ftrlo  BelL  when  1  e  will  pnah 
on  the  lialton  at  once,  exp«*ctina  to  bear  it  ring.  Aa  mon  aa  bs 
toorh)>a  it,  you  will  Mwaomeof  tnt>  Hvelleirt  dancing  you  over  wlv 
nowcA.  Tlie  F.le<-tric  Hnttnn  tx^ntalna  a  pin  which  will  give  a 
■  mart  aback  when  button  Ik  prewM-d.    Merer  fail*.  Pvieo  I2m 

THE  INVISIBLE  INK 

Moat  wonilerful  and  niyaterioua  lliiuld  ever  iirodnced. 
It  looka  llk«  water.  l>lp  a  pen  in  it  and  write  yoor 
letter  and  anyone  who  lr>okn  at  It  would  Uct  aee  any* 
thing  on  the  p«i>er  at  all.  but  thoM>  on  to  the  set  ret 
would  (|iiickly  ninke  it  look  na  IjUck  aa  any  jet  l>lack 
ink  madf>.  .\ll  it  ri->iuirea  Ix  hvnt  to  make  the  lah 
Hold  It  over  n  lamp  or  run  a  hot  flat  Iron  over  it  and 
111  (Hinie  out  at  on(^^<.  Draw  aome  roogb  plctorea  of 
niikcya,  Piga,  Lnliatera  etc..  and  tell  yonr  friend  to 
P«'r  over  thn  lamp  and  hia  picture  »lll  appear  on  tha 
ill  have  a  good  laugh  (it  hu  fspeaae.    i  Mttle  12* 

STRADDLE  BUG 

The  ln'»t  joke  out.  Ni-rer  fnilato  ntartleand 
■urprlat*  eroryone,  and  will  throw  a  nervou 

r-rw>n  into  a  fit.  It  ron«i«tH  of  a  mcchaa- 
^al  rattler  that  when  wound  np  fnlda  flat  in 
a  l<-tt4'r  and  cnn  Im*  plm^xd  in  anv  envelope. 
A*  mN>n  ua  the  lel'er  li«  reniovixl  from  the 
<-n*floi>e  ibefore  they  havi«  time  to  unfold  it)  Hh4»  goeo  off.  and  of 
•11  thi>  riillling  nolae  you  ever  heard  thi«  beata  It.  tV-^mca  in  aa 
rnrplopH  with  a  funny  pictnre  and  a  anylng.  which  will  oaasa  a 
man  to  open  It  quick  and  he  will  drop  it  quicker.  Can  be  aet  over 
ready  for  another  Tiftim.  Every  one  you  work  It  on  will  want  to 
buy  one.    Baipla  lOe. 

False  Mustache  and  Goatee 

Boy«,  thU  pirtiire  Is  el  a  ntiooth  fared  hoy  with  oB«  of  oof 
ntiittiujhFs  and  i«Mte«s  on  him.  Your  o»n  mother  would 
nni  knuw  )ou  «lth  thnn  uo.  Any  Iwy  or  man  caa  dunga 
hit  appraraace  the  umc  way.  A  girl  can  make  heneli  look 
tike  a  man  with  tiM'tn  om.  Jul!  the  thiav  lot  hannlfal 
(niuqueiartlng.  Frice  o(  mwrtachc  and  goatac  lotcthrr  only  Id 


turn  Mack. 

the  color  « 
Donkejt^,  M 
hold  toe  pH 
paper.  You 


\ny  ol  tke  ab«ve.  3  l«r  Mc»  5  Iw  50c— ROYAL  NOVELTY  CO.,  425  East  Ave.,  St.  N^rwalk.  Cmo. 
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Fingerprint 

Experts  Wanted 


MEN  are  wanted  by  the  govern- 
ment, police  departmenta,  corporations, 
banks,  institutions  and  individaala — • 
thaa*  men  most  be  trained  Finger  Print  Men 
—men  who  have  made  this  work  a  profession. 

Big  Salaries 

big  rewards  go  to  these  experts  becaua* 
they  solve  mysteries  that  baffle  the  most  ex-i 
perienced  ordinary  detectives.  The  finger  print 
clew  ia  one  that  cannot  (ail  because  no  two 
people  io  the  whole  world  make  the  same  mark. 

Yon  Can  Succeed 

in  mastering  this  fascinating,  big  money-making 
profession  by  studying  in  your  spare  time  at 
home.  Common  school  education  is  all  you  need. 
A  brilliant  career  is  before  you.  Finger  Print 
Experts  travel  everywhere,  see  the  country, 
live  in  the  best  hotels  and  have  all  expenses 
paid.  There  is  need  for  such  men  right  now. 
This  profession  is  not  crowded,  Get  started 
at  once — right  now — and  be  one  of  the  big 
mmn  in  the  field.     Get  our  free  book  today. 

Mail  the  Coupon 
Right  NOW 

Fill  in  this  coupon  and  mail  it  right  now.  This 
may  be  the  big  opportunity  of  your  life,  so 
don't  waste  another  minute.  When  you  send 
the  coupon  we  will  send  you  our 

Free  Finger  Print  Book 

Tells  you  all  about  finger  prints — the  big  oppor- 
tunities in  this  profession,  and  everything  you 
'  want  to  know  about  it.   Send  the  coupon  now. 

Ctalverslly  of  Anilled  Sdence  ^ 
Desk  II »  1773  Wlleea  Ave.,  Chicago 

Ple«M>  send  m«  Free  Booh  on  Pincer  Print*  and  full 
Informatlea  about  your  courae  of  ttudy. 


Varne 


Addrttt. 


Agt. 


.  Occupation^. 


You  Can  Get  Big  Money 


There  are  two  things  that  count  most  in 
any  position— the  work  itself  and  the  pay 
envelope  at  the  end  of  the  month.  Signal 

Engineering  is  one  of  the  most  interesting  profes- 
sions in  the  world  —  besides  that  it  pays  BIG 
MONEY.  Now — at  the  approach  of  a  new  era  of 
railroad  expansion— big  jobs  are  waiting  the  men 
who  claim  them  first.  Never  before— perhaps  never 
again  will  the  chances  for  rapid  advancement  be  so 
great.  The  railroads  are  willing — eager  to  pay 
large  salaries  to  men  trained  Signalmen.  They 
ne«i  such  men  and  are  lookingf  for  you.  Before 
others  come,  with  hi^h  ambitions  — dctorroined  to  seize  the 
b«t— yon  start  to  fit  yourself  for  a  position  of  independence 
and  financial  ease. 

FREE  BOOK 

on  Signal  Engineering 

Our  Free  Book  on  Signal  Engineering  (Fully  Tlus- 
trated)  tells  you  all  about  this  wonderful  profession — still 
uncrowded— presenting  golden  opportunities.  Master  our 
course  at  home  in  your  free  time.  Jobs  waiting— looking 
for  you.  S2.500  a  year  is  an  ordinary  salary  for  a  Signal 
EngLieer. 

SEND  COUPON!   

Put  your  name  and  address  on  the  /  r#  ct'^jTli^J?! 
coupon,  or  a  letter  or  post  card  /  oigTlaling 
Now  and  get  the  FREE  WDOK  on  /  Dtpl.  1199,  1810  Wi\tt»  kn. 
Signal  Engineering.  It  will  tell  /  lavcM«o*d  SutiM.  Chicago 
you  how  you  can  get  the  train-  /  r7<->/,v>«m  -Pleiumaondnif 
ing  you  need  in  order  to  be-  /  Bbsoluiely  free  nnd  prepaid 


come  a  Signal  Engineer.   You  /  J""""  ^iK  ni»w  I.,  ok  on  Signiil 
■  ....        .       t   Knaincf-rins     Al-o  full  imp. 

/  _tirurnrKitl>outynurifr<>ntiipeolal 


are  under  no  obligation  in 
sending  for  Free  Book.  Do 


it  Now. 

Department  of 

Signaling 

Dept.  1199.  1810  Wa- 
son  Ave.,  Ravens- 
wood  Station. 
Chicago 


,'  free  outfit  offer.  U  m  di»tinctlir 


/ Addrtss.., 


f  aiKlenrtood  that  I  nnume  do  ob. 
/  ilcatiuna  of  any  kind. 


Am*  OtcufatiiiH . 


Pleate  Mention  Popular  Mechanic* 


I J I .  I  ^  U  o  L 


y  Google 
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I  Got  the  Job!'' 


"I'm  to  be  Manager  of  my  Department 
starting  Monday.  The  boss  said  he  had 
been  watching  all  the  men.  When  he 
found  I  had  tieen  studying  at  home  with 
the  International  Correspondence  Schools 
he  knew  I  had  the  right  stuff  in  me.  Now 
we  can  move  over  to  that  house  on  Oak- 
land Avenue  and  you  can  have  a  maid  and 
take  things  easy.  I  tell  you,  Nell,  taking 
that  course  with  the  I.  C.  S.  was  the  best 
thing  I  ever  did." 

Spare-time  itudy  with  the  I.  C.  S.  is  wlnninsr  promotions 
for  thousands  of  rnen  and  bringintr  happiness  to  thouuods 
of  homea  all  over  the  world.  In  offices,  shops,  storts, 
inines,ynillB  uid  on  railroads,  I.  C.  S.  trained  men  areatep- 
pinff  up  to  bis  jobs,  over  the  heads  of  older  men,  past  those 
whose  only  quallficatioa  Is  lontf  service. 

There  is  a  Job  Ahead  <^  YOU 

Some  man  is  troini;  to  be  picked  for  it  Theboaa  can't  take 
ebances.  He  is  Koxng  to  choose  s  trained  man  with  sound, 
practical  luiowledtfe  of  the  work. 

Oet  biU7  riffht  now  and  put  yourself  in  line  for  that  pro- 
motion. You  can  do  it  in  spare  time  in  your  own  home 
tbrouKh  the  International  Correspondence  Schools.  Just  as 
nearly  two  million  men  have  done  in  the  last  twenty-six 
years.  Just  as  more  than  100,000  men  are  doinir  today. 

The  first  step  these  men  took  was  to  mark  a>)d  mail  this 
•oupoQ.  Make  your  start  the  same  way— a=J  makm  a  risk  mw. 

I N  T  E  R  N  Alio  H  aFc  ORrI's  PON^EHcTsrHFo  LS 

BOX  5604-B  SCRANTON.  PA. 
Bzpialn,  without  obligutinn  mr.  how  I  an  iiuitUfy  for  the  poaltlon, 
or  In  tb«  subject.  Ixforr  which  1  mark  X. 


■ 


KUCmUCAL  RNaillKRR 
Elacwic  LJslirinB  and  Railways 
Elaclrtc  Wirias 
Talacraph  Enslncar 
Talephoaa  Worfc 
■rriiiRK-ii,  F.<«ni!iiKB 

Mechanical  Oraftaman 
Madiloa  Shop  Pracdca 
Tooimaker 
Gaa  Ensln*  O{>«rario( 
OITIL  KHSINEKH 
Sarvayins  and  Mapping 
■  tm  KOKKai.1  OH  BKHiaSSB 
•TAnOIilT  RJiaUEBII 
Marlaa  Knginaar 
Ship  Draftamaa 
ARCHITECT 
Oo«  tractor  a»d  B«CM«r 
ArdillacMral  DratHMa 
Goocreta  BviWar 
ao»f«a«al  EaglMar 
PtOBHISfi  iSto  HBATISO 
Skavt  Mafsl  Woctwr 
Taxtfia  O  rarsa ar  or  Sapt. 
CHKMirr 
MaibaiBaticB 


RWIi 
Sho 

□  ll.l.liS 
nCiirto* 

nmsini 


SAI  I^MANSHlr 
AD\  ERTISING 
Window  Trimmar 
ow  Card  Writer 
gn  Ptalntar 
H*tlr<Md  Tralnmaa 
II.I.ISTRAIING 
onias 
KIM  Hi]l*«IHUT 
•ta  Sacralary 
n  BOOKKEKPtK 
_  S««norraphar  and  Typia* 
_  Cm-t   Public  Aocouatanf 

"trakfic  manager 

_  Rail  way  AccovMaot 
jCominarclal  Law 
"^GOOD  ENGLISH 
Taarbar 

Comiaoa  School  Sabjed* 
CIVIL  SBRVICE 
Railway  Mall  Clark 
tCTOHOBIU  orsBinM 
lata  atsahli 
Nariolkw 
iSRICTLTinS 


raaltry 


Occupation. 

fitreet 

and  No.  


CMj. 


.Stat«_ 


iMei 


CamaiHana  atav  aatd  CMa  ANimm  da 
•J  Cnrrnpiimirwui  fleAeoIa,  Jkonftnal, 


SPANISH 


AND  OTHER 
LANGUAGES 


Th»  W  At  hal  created  a  ptM  ilrttiitul  ami  untii«ltr<1  i.i-^ot 
(  initio  law  Uicnc  wbo  know  SpaoUh,  FraiMii  or  Italiaa. 
Aiuitlirr  Ungu^ife  doubln  your  coiuOM'n.Ul  raluc, 

r'r(>afv  ouw  to  loiter  jrour  patiiiua  or  lacrtaar  vmr 
(•uwDTH.     Bnith  up  on  il>e  Uaguagv  you  (tudM  •! 
t>:h''>«l  ur  collrgr  and  make  (I  of  practical  aae.  Hqtrip 
yiMirvrll  111  rra<l  ^otr^fn  t>Oi>k(  and  papm. 

You  can  Irani  •lukkly  ami  raaiSv.  at  bomr.  duriag 
iparr  niuiiirtiu  >>>  the 

LANGUAGE- PHONE  METHOD 

Asd  RsMBlU's  MdM  •(  Pnctkal  LiBgKtiy 

Ttilf  U  Ihr  (utural  way  lu  trarn.  Vou  krar  the  \i\  mg  mt^r  ol  a  native 
prolf««or  pro«iMun<.e  evtch  word  aikd  phra«e-  lie  «|ieak«  aa  you  de«ite  ~ 
tlowly  nr  nulcklv,  i«i  uilouin  ur  hout«  at  a  IIbm.  It  h  ■  ptraaant.  iaari- 
natlng  Mudy  :  no  CeHlimi  niira  or  nvm<^rlclBt'  '»  !•  n<*  emp»«-(»e  — 
Umlly  and  iHrnilr  tan  uae  it.  You  «lni(>l>  practice  <1k.rtn(  m>are  no- 
inen'a,  .in>1  la  a  aurpriunglv  >hr>n  tin.r  vua  sf-r.>k,  rra-J,  write,  aixl 
utiitervund  a  new  Uaguage.    Make*  an  ideal  Xmaa  Gift. 

Omt  rrronU  *l  mtl  lallnnf  wtarkinf.  Wr\U  far  frrt  "  l^mm- 
imae' rrralvar,"  parCl^tiJarw«/ TVm/ O^rr.  M«*ravw>ewU. 

THE  LAWCIIACt  PtiOWE  MFTHOD.  961  fmuk  hifcr.  2  W.  454  k,  M.  1 


Learn  Photography 


Good-payinR  positions  in  the  best  studios  of  the  country 
await  iTKjn  and  women  who  prepare  themaeJvesoow.  For 
25  years  we  have  successfully  tauglit 

Pkotograptir.  Pkoto-EafrayiBg  aad  Three -C«W  Warli 

f>Hr  araiiuaU*  aom  ftS  to  $7i  a  vttk.  W« aaakt  ttmn  toaaonra 
th«i«  potittona.  Now  ia  Ui<^  tiin«  lo  lit  yoorvelf  for  ao  adTaaefd 
poaitioQ  at  b«tt«T  pair.  Terma  e-aav;  llvlnfr  inexpenaive.  j  aigasf 
and  tx-at  !>eht>ol  of  (u  kittd.    Writn  for  catalog  today, 

ILMNOIS  COLLEGE  OF  PHOTOGRAPHY 
Box  P,  B99       U';iba*l>  Ave.  Etfingham.  UllBola 


ELECTRICAL 

•  '1  l'<'rl«ni-»>  of  mure  ilmn  n 
niiibilioii  iinil    liiiiitid  tlini' 

ENGINEERING 


iriiininK  a«t>>ln  n(M>n  to  oirtl- 
lana.  Ovwr  ."^1100  men  trmiBe4 
for  pleciiical  indttatriee  ia 
luiirtiT  of  n  ifntDr),     For  moo  of 
t'oti'h'iiwd  ««>arwt)  in  Electriaal 
onnhiM  srado. 
aiM  to  aocaca 
■nod  (xmttlam 

•  lid  fimnintiona.  1  hforptiritl  i.nil  I'rurMial  Rl<vtri<-it;.Matb«mat- 
irN,St<<annndlin»  t'lik-i  nt>^  Mi'<-huiiirnl  l)r<i«  inu.  Studentaounatrort 
d>ni<ni<ia.  inittitll   wirtnji  and    ■  ^1  IP  m 

ttwt  eli'ci  rioil  III  ikc  li  I  n  e  r;.  I  Rl  U  R|  E.  ■  feL^AtC 
<'ourwnitith  iliflonin.c-nmplpte  ■ ^    ■  ^Btf^Bm 

Tliorouithl)  «M|nlj«|«.il  rtr«>|.r<xif  dormitoriei^  din- 
inti  hall.  lBl><>rat<>rir«  ahoii*. 
>Vrlf<' for  .-01111011.  UTth  )  ear  open*  Octo)<erL  1018. 

BLISS   ELECTRICAL  SCHOOL 

1  04  Takoma  Avenue,  WASHINGTON,  D.  C. 


ybo  can  bm  quickly  cured,  if  yoa 


'STAMMER 


i 

m  Setv]  10  rvnta  eoia  or  Btarapa  forVO-pacet 
m   BMrimr  am)  Stutterinir.  "litCaaMtadC««.''lttaUabowI 
cured  mra«'if  after  •(ammvnnic  for  ZO  year*. 

^    Benjamin  N.  Bopue,    71 1  Bacaa  BaMht.  \timm*k 

-      ^    ^        t'oniiea.  Uartsaoe,  Ciiaiati  lal.  Nwwe 
M\  y  'M-mwm*  Macaaiae  IRaatrBtlna.  Paatii 

m.  \  Jm  ^  A*  '^raa  Portralta  aixl  Pfeahleoa.  Bwa 
^^^w  Va  ^■VK  '«t:  beontnc  famna     Oar  aiawto 
00         ^^^^        ntrthod  qQirkhp  d«T#loaa  roar  talent  ia 
A    a.^^VB       ai-ar*  ttme.    »»  Maa  ar  1 1 lal  CTaeeea. 


thp  dereloaa 
at>ar»  ttme.    air  MaH  ar 
•nM  kr  Im  rai  IW  il 
aaaoou 

ar  aPMIraal 


Taxidermy 

Book 
FREE 


Stuff  Beaatffol 


Bfrds^ 


ll'rtn  T,.:.,f 


ky  wmam  %o 

tiiS   and  moont 
11  k I nda of  bird*.  MO i mala,  flab  and 
U'ltiie  heada;  make  n>ipi.  tan  akin*. 
M'  Unt  yonr  own  ap^imen*  and 
iiiiikHnioner  prewerVinaforothfr* 
V'-ii,  wmmmm  aad  iMya  learn  eaaUr  and 
jiiirkl.T.     Hnr<-i*a*  cuaranteM  or 
no  tuition.    Wrlto  today  for  oqr 
wondrrfol  FRKE  book.  *•  Hew  U  I- 
la  Haaal  Rlr«t  e»4  antoala.'*     M.  W 
Of  TaaMoTMyi  *IN  ^w«<  MMIil. 
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J  Google 
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WHAT  ABOUT 
YOUR  FUTURE? 


Trained 
MenWanted 
At  Big  Pay 


What  Will  YOU  Be-- An  Ordinary 
Wage  Earner  or  a  Trained  Man? 

I  often  wonder  if  the  young  men  of  the  country 

realize  the  thousands  of  hi^  money-making  opportunities  that 

are  open  today  in  connection  with  the  automobile  boainess. 
This  business  is  absolutely  unequaled  as  a  field  for  big  success 

 yoo  know  that  if  you  will  just  stop  and  think.    The  industry 

ia  so  big,  it  is  growing  so  fast,  there  are  so  many  angles  to  it 
and  so  much  money  in  it  that  it  is  only  a  question  of  which 
branch  of  the  automobile  business  to  go  into. 

And  these  opportunities  exist  everywhere;  right 

In  your  home  town  or  even  on  the  farm.  As  an  example,  one 
of  our  former  students, 
a  farmer  boy,  writes 
that  since  graduating  at 
Greer  College  of  Auto- 
motive Engineering  the 
people  there  found  out 
what  he  knows  and  can 
do  and  they  bring  their 
cars  to  him  right  on  the 
farm  —  often  coming 
from  towns  where  there 
are  old  established  gar- 
ages— in  order  to  get  him 
to  overhaul  and  repair 
their  cars.  He  is  making 
bis  money  in  his  chosen 
work,  right  at  home, 
and  has  more  business 
than  he  can  handle ;  and 
there  are  similar  oppor- 
tunities everywhere. 

You  can  just  as 

well  be  taking  in  big 


Automoblic  Engineers 

Oarage  Managers 
Automoblic  Repairmen 
Automobile  Salesmen 
Starting  and  Um\n& 

Experts  

Chauffeurs 
Brazers  and  Welders 

Vulcanizers 
Trador  Repairmen 


Valuable  BooK 

rDFF  ^  have  published 
I  KLL  a  large  and  truly 
valuable  book,  "  How  to  Suc- 
ceed in  the  Automobile  Busi- 
ness," and  will  be  glad  to 
Ben<l  a  copy  absolutely  free 
and  postpaid,  to  everyone 
who  is  interested  enough  to 
write  for  it.  Hundreds  of 
young  men  have  found  this 
took  the  stepping  stone  to 
splendid  success.  You  ought 
to  have  a  copy;  send  in  the 
coupon,  today. 


money   and  eventually 

have  a  real  busineM  of  your  own,  if  you  will  do  the  one  simple  thing  that  you  mu«t  do  if  you 
are  to  succeed  in  any  business  —  learn  the  butinest.  ^^^^  / 

There  is  a  reaJ  need  for  trained  automobile  men.    But  you  mu»t  know  the  buuness.  The 

d«mand  today  is  for  trained  men  — men  who  have  not  only  ttudied  the  automobile  but  men  who  have  done  tii« 
work,  under  th«  direction  of  experts.    Books  are  all  riRht.  but  here  at  Greer  Collefre  of  Autotnotive  Engineering, 
In  addition  to  textual  instruction  you  apply  th&t  instruction  by  the  actual  work.    Then,  and  then  only,  are  you  y 
raally  muster  of  the  subject,    Gr«*r  graduates  kaow,  because  the  whole  thinn  ia  cImut  to  them  and  they  have     .  . 
aetnalljr  doa«  th«  work  bofora.   That's  the  kind  of  tralninir  jrou  wanL 

B«  a  trained  man ;  get  the  good  potitiona  and  the  big  pay.  ^ ^^"^  jJt 

Here  at  Greer  College  of  Automotive  Engineering  you  will  get  personal  > 

attention,  individual  instruetion.    We  take  considerable  pride  in  givinv  our  students  such  car«-     y     llSr^y     ^Jr  • 
ful  and  thorough  instruction  that  to  be  a  Graduate  of  Greer  Colletre  of  Automotive  Engineerinv  ^ iJto^^       "S.  •** 
n»— ns  not  only  pr«atic«  but  monay-makins  ability.    We  are  not  aiming  to  be  the  larc«st       /  ^oP^ 
antoroobile  school;  but  we  do  not  let  anything  prevent  ua  from  giving  the  very  boat  y 
iaatruction  poosible  to  oar  atudcnta. 

Po9Mon»  8«ciir«4# — Employers  are  continnally  calling  on  us 

toe  trained  men  and  we  can  always  put  com 
whan  doal red.  You  will  also  he  entitled  to  our  A4v 

Jlse  of  work  70a  want  to  follow,  cettlnc  In  boalneaa 
oryoorMlf.etc  Wrttm  mf  tmdmr.  at  mg  fi  ao >—lu 
*B  hero  to  help  yOBi  and  ril  make  TOO  a  oood  sao-   

eo—  In  the  aBtoaaobile  bnoln  ass.  I  f  yoo  1 1  do  yoor  part.  *  ^  tS*'  ^ 


competent  graduates  in  good  poattions     y  '  <Cv  .i^< 
A*i*Ury  8crTloelndi?oldiii««i«ctlythe       ^  .<i*v'r  ^ 


GREER  COLLEGE  trS^ym^ 

D«pt.  112, 1819  W«bMhAv*na«tCHICAOO/  V<V^O 


Google 


POPULAS  MSCHAinCS  ADVERTISING  SECTIOI 


PUiy  the  Hawaiian  Guitar 

Just  Like  the  Hawaiians! 

Our  method  of  teaching  is  so  simple,  plain 
and  easy  that  you  begin  on  a  piece  with  your 
first  lesson.  In  haif  an  hour  you  can  play  it ! 
We  have  reduced  the  necessary  motions  you 
learn  to  only  four— and  you  ac- 
quire these  in  a  few  minutes. 
Then  it  is  only  a  matter  of  prac- 
tice to  acquire  the  weird,  fascin- 
ating tremolos,  staccatos,  slurs 
and  other  effects  that  make  this 
instrument  so  delightful. 

Yoar  tuition  fee  includes  a 
beautiful  Hawaiian  Guitar,  all 
the  neccMary  picks  and  at(«l 
bar  and  62  complete  leMona  and 
pieces  of  muaic. 


Send  Coupon  NOW^ 

FREE  ^ 


GET  FULL 
PARTICULARS 


\  First   Hawaiian   Conserratory  of  Music,  Inc. 

233  Broadway.  New  York  City 

I  am  interfwtcd  ia  the  HAWAIIAN  aUITAK    Pleaw  »en<i 
conipleto  laformation.  •|>erinl  prico  (ifliT,  <'tc.,  ><to. 

Namk   

Adprksm  •  

Town  P.  M. 


Learn  in  Spare  Time  to 
be  a  CIVIL  ENGINEER 


Earn  $1500  to  $5000  Yearly 

Meri'V  your  bin  olinnix!  tolK'comi-  n  full- 
fleditfd  Ciril  Knalni-er  !  With  thl»  net  of 
boolia  jrou  can  fit  >'oum>lf  t4>  uinko  big 
money.  In  the  Krcntwt  out'lwr  timfrnaloii 
oo  Ditrtbl  Ofl«-r  ful  Ir  exi>lBln()<l  In  i-oupun. 
Good  only  within  bouudarlea  of  the  C.  S. 

and  (Canada.   

Great  Books  Shipped  FREE 

50c  a  Week  \u 

Nine  hll  leathfr-»»oiind  »ol«tin«:  HWO  [•■ko*.  7i10  Inrhtw; 
SOOOpUtea.  mapi.  diii«rainis  etc.  Written  Inr  world'*  uri>iit<-iit 
rivil  easlneerN.  Hooka  toll  you  ALL  AHOI'T  mirTo)  Ine;  l>ieh- 
way  construction;  railway  eDuiniH'rIns;  mrth  work;  ■ix-ritun- 
tlona;  eatimatlns  contractu;  bridicu  *!nRine<>rli>K ;  mnaonry; 
nMnturfcMi  onncr«t<«;  water  auppl);  ac>wf>rs  and  drainn:  wnt<-r 
rK>w<*r  raaipmont:  irrlii^'lon  xnitlneerlng — i«tc..  etc.  Wrltti  n 
IB  almple  laniruiiiEv  —  <>vrr>  point  n)ad«<  plain. 

Consulting  Service  Free 

A912  Consulting  Miniberxlil  i- Holvf*  your  difficult  problenu 
for  a  whole  year.   FKKK  with  thi-  in-t  of  lpo<iki», 

SEND  NO  MONEY- JUST  THE  COUPON  1 


ISiAi^^^  American 

Technical 
Society 
Dept.  C199 
Chicavo.  U.S.A. 
Pima  amd  Ubrmrr  of  CItII 
Fns^pwi  InS'  for  mmm  imfm'  f-xmxn- 
lnati<ici.  •xpr«M  eollMt.    I  will  wrnd 
<  '  00  wlUilnavvmdaTSBndn.OOainonLh 
'  I  1  hsTB  pAid  (IS. SO  or  TMtify  roo  arw] 
iioi  I  ti  ^. lea  aobUct  to  roar  order.  TicUnoita 
vmrnm  until  fuUr  paid. 

j\jntt  

AdJriii  

Riftrtnti  ....I....  


SnNMRAPHEIS 

Be  Private  Secretary 

1  k.n'i  tic  Mii»ficc|  \n\M  |ioy.  Typrnrtte  thr  New  Way, 
writp  80  «o  ICW  wordi  a  minute,  ifrl  V*«rT  potllloo,  binct 
(>Ay.    Thouuodi  ul  New  Way  lyvi^u  now  coni 

$2S  to  S40  per  Week  " 


letson I  at 

ti>'ii.e,  in  •p.ire  time.  No  Interlerenif  wlih  reguUr  work. 
Muney  iriunded  U  results  arc  ntX  ulltiactory. 

Typewrite  the  NEW  Way 

Totally  new  syitrin  tki»efl  on  Gymnastic  Finder  Tr.ilnlBffi 
nr^ciicrd  away  tiom  iiLa<:hine. 
rirat  day  thowa  reaalu.  Saod 
p.«t*l  for  IS  pa**  BOOK  KRKK. 
Kirlaina  why  N»w  W»/  trniat 
tinnic  >uu  araailns  apaed,  par- 
lect  accnracr.  Inrrragaij  aalary. 
Writs  NOW 

TheTullosa  School 

112  C«il«p  Mill    SnilGFULO,  OHIO 


DOUBLE  YOUR  INCOME 

RENEWING  OLD  TIRES 


TT'S  the  bisrirest  money  maker  today. 
^  Demand  for  repairwl  tires  nows 
constantly.  There  never  was  a  better 
time  to  start  in  thli  business.  Wa  teach 
you  how  to  do  expert  work  and  abow 
you  best  way  to  oiH-r«t«  business.  R*> 
psirmpn  make  1*30  to  $60  a  week :  sood 
repnir  shops  make  SlOO  to  $600  a  week. 
WE  TRAIN  YOU  BY  MAIL 

Our  cmr««  vom  H«hl  to  roar  hamm.  Ula  eunplsto, 
nrnkv  and  prftctWaJ.    w«  «iMmct««  to  tnm 

you  ti>  b«>  »n  #Tpvrt  tlr««  r*tt«Jnnafi  In  t)irv« 


InvMp^maivm  and  pr»ctkc. 

I  ii>  b«i  mn  #Tpvrt  tlr««  rvMJnnan  In  t)irv«  maathfl 
thai  you  ran  rvfnir  fabric  ttm.  all  rnkva  vf 
rord  UfM.  bic  l>Dauinatie  trvck  Ur«c.  uhI  tub««. 
(4iurM  haa  aooorafffMnt  of  larr«  lirm  (meUmm. 


W  m  •how  r mi  how  ftAd  w  horv  to  nC  th«  b*at  vqutp- 
mcni  for  doinv  tha  work.    Wrtt«  today  for  froo 

Inforroatiofi  and  ootHne  of  oor  cuuno. 


Hovey  Extension  School  of  Hre  Repairing 

312  Second  National  Buildinff  AKRON.  OHIO 


SHORTHAND 

IN  ONE  MONTH 


BOYD  SYSTEM  -  Basad  on  Syllablas— 

Ihff  \Von<lrrl'j|  Nr»  l..^v.  S'-irr.titu  Sv.:--!!!  ^v  f  itts  h-iM  » tn  M  \r#'i,r.rtt.  100  t» 
]  '0  war<t«  a  iiiiniitr  in  >C  iIav^  ifii*r»nif<1  Nr>  '  \  ti>'*in(j, "  nn  "»  nrf1-*J|fti».** 
1  nnatiuii  first  wrplc.  Tvt>«»  riting  Frrr.  S»nd  l«Urt9rCslAJ0|  Ui  HdMr-lAClitariiln. 
CMICAOO  HOmm  •TUDY  schools.  W  MtQg  %\tck,  Chtcago.  tit 

$1800 for  a  Story! 

f  T>  ECENTLY  an  American  writer  was  |Mid  11800  foe  a  ein«rlt| 
I  |\  abort  story.  By  Iramina  to  tell  the  Stories  of  bar  dreams  this  I 
womanbaafound  her  way  tofameandfortune.  Yoaeanleara 
to  write,  too.  A  new  practical  eoarseof  instnaetiaa  will  sir*  yen 
the  traininir  rirht  hi  jroor  own  bome  dorinc  year  spars  ttosu 
Endorsed  by  enioant  writers  loehidlDC  the  late  /se*  Lomdtm. 

Maesler  laetltirta,  Wiett  Moty  Dent..  Pat.  tis».  rt.Wsy— . 

"SS"  BANKING 

Talta  of  tha  sraat  opportunlti«a  for  both  man  and  wmmtm 
In  thu  attrmctiv*  pn>f»«aian.  acta  how  you  cn  W 
mail  In  ar«r»tim«.  Srn^l  i<'T  nr^f  at  onr*'.  Nn  obltgatto— . 
C.  O.  ALCOMN,  American  School  of  BankJiiC 
SO   McLono    Bultdng.  Columbwa.  OtUy 


I  TEACH  • 
BY  MAIL  ' 


I  uri  II  World's  First  Prixa  tor  bwst  cours*  in  Panman- 

ahip.  I  II  liT  nr.  tluKliiiKM'  vou  o«n  boioniv  an  miKTt  ;ien- 
man.  Am  pliM-ins  many  of  my  students  as  instructors  In 
comn]errlal<^>ll<>sea  At  hliih  aalarica.  If  you  wish  to  become 
A  bpttrr  |M-ninaii.  wrilo  mn     I  will  sond  yon  FRKB  one 
myFevertte  pans  md  n  c<i|>)r  of  th«  Kunaiimerian  •loumal. 
*llt«M4|.     C'  W.  Ransom.  4TI  Ussi  tl«t  .  Kaisaaa  City.  Ma. 

rUatt  ifenfion  Popular  ilcchanUst 


'  I      I  .  I  ^  U  O  1.^ 


y  Google 
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HOO  on  the  Side 

'208 a  Month  Salary 

THAT'S  the  kind  of  money  my  students  ^ 
make.   Read  what  this  one  says: 

"/  am  getting  along  fine,  I  made  $400  during 
March  and  April  on  the  side,  making  plans.  And  never 
lost  a  day  from  my  regular  work,  but  made  every  dollar  of 
it  working  at  night.  I  am  now  drawing  a  wage  of  $208 
per  month,  but  had  it  not  been  for  the  lessons  I  took 
under  you  I  am  sure  I  could  not  command  the  price." 

Signed,  W.  A.  F. 

(Name  and  address  upon  request) 

Opportunity  Is  Calling 

That  letter  tells  the  story  of  the  opportunities  in  the  drafting  profes- 
sion. This  is  an  age  of  machinery.  The  war  has  given  a  tremendous  impetus 

to  the  use  of  all  kinds  of  machines.   And  back  of  every  machine  U  the 

drafUman.   Big  companies  are  calling  for  skilled  men.   

I  am  Chief  Draftsman  of  a  large  and  well 

known  company.  I  know  the  kind  of  traming  that  men 
need  to  make  big  salaries.  And  I  will  give  you  just  that 
kind  of  practical  working  instruction  during  your  spare 
time.  I  will  train  you  personally  and  then  helpyou  get  a  job. 

Free  Outiitl 


I'll  give  you  this  handsome  set  of  drawing 

instruments  in  a  plush  lined  folding  case — a  20  x  25-in. 
drawing  board,  a  24-inchT8quare,a  12-inch  rule,  a  supply 
of  drawing  paF>er,  two  triangles,  a  French  curve,  pencils, 

erasures,  thumb  tacks  and  the  "Chief'sOwn"  adjustable,  folding  drawing  table. 

It'a  an  outfit  that  you  couldn't  duplicate  for  less  than  $20  or  $25.  But  I  Rive  it  to  you  free  the 
day  you  start  getting  the  training  tor  that  $200 job.  And  remember,  I  will  train  you  personally. 


DOBE 


SIZt 
INCH 


Send  the  Coupon  for  My  Free  Book  / 


^  Chisff  Draftsman 
^  DOBE 


Send  me  the  coupon  now  or  a  letter  or  a  postcard 

and  ril  send  you  my  new  book  "Successful  Draftsmanship."  ^ 
This  book  carries  a  vital  message  to  you.   If  you  are  making  a  ^7 
cent  less  than  $250  a  month  you  can't  afford  to  be  without  it.   It  tells  ^ 
about  the  opportunities  that  are  calling  you  —  and  how  you  can  pre- 
pare  yourwlf  during  your  spare  time.    Send  the  coupon  NOW  I      ^  Name. 

Chief  Draftsman  Dobe  A 

Iwalwr'*  EmrfpMttirt  C*..  Imic  Dhr.  CNICAQO,  ILL.  M 


DIv.  9199,  Chicaso.  IN. 

»MthiKit  anir  obttxtttlnn  on 
wbntan^TiT,   (ileaiHt  iiihII  yoar 
book.    "  8uc<y«Mful  DrMft«man> 
•hip,"  and  ^11    particalmra  o( 

iouT  liberal  "Ft^raonal  InatnioUoB" 
«r  to  •  f««  itadentA 


Addnu. 


Google 
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*95AnHour! 

"Every  hour  I  spent  on  my  I.  C.  S. 
Course  has  been  worth  $95  to  me!  My 
position,  my  $5,000  a  year  income,  my 
home,  my  family's  happiness — I  owe  it  all 
to  my  spare  time  training  with  the  Inter- 
national Correspondence  Schools!" 

Every  mail  brings  letters  from  some  of  the 
two  million  I.  C.  S.  students  telling  of  promo- 
tions or  increases  in  salary  as  the  rewards  of 
spare  time  study. 

What  are  you  doing  with  the  hours  after  sup- 
per? Can  you  afford  to  Jet  them  slip  by  unim- 
proved when  you  can  easily  make  them  mean  so 
much?  One  hour  a  day  spent  with  the  I.  C.  S. 
will  prepare  you  for  the  position  you  want  in  the 
work  you  like  best.  Yes,  it  will!  Put  it  up  to 
to  prove  it.    Mark  and  mail  this  coupon  noiv! 

INTERNATIONAL  CORrTsPONOENCeIFhToIs 

BOX  6603-B  SCRANTON.  PA. 
BspUln,  without  ohilaatlnit  mo,  how  I  cAn  qualify  for  the  position, 
or  In  the  aublect,  txjon  which  1  mitrk  X. 

□  SALESMANSHIP 


„  Blactric  Ughtlnc  and  iUllway* 
"  Uactric  Wiring 
T*la(raph  EngliMar 
Tclephooa  Work 
■lOlliRICAL  E.'IfilTIEBa 
Mwcfaanlcal  Drafumaa 
Macklna  Sliop  fneOcm 
Toolmakar 
Gaa  Engine  Operaflas 
OITIL  KHUI.M'.K.U 
SMrreylng  and  Mapplns 

■ixR  roRsiiAN  on  e.iHiiim 

STATIOHARf  KIf«l)ICEB 
Marine  Eoginavr 
□Ship  Draftaman 

"architect 

Coolractor  and  Builder 
AfChhactural  Drafumaa 
CoacrMa  Builder 
Strvctnral  Engloaar 

rLDMBina  «ni>  HBiTina 

ShaM  Metal  Worker 
Teatila  Ovetaeer  or  Sap*. 
CHKMIST 
Matbemallca 


;  ADVER TISINX; 
Window  Trimmer 
Show  Card  Writer 
Sign  Painter 
Railroad  Tralnmaa 
ILLUSTRAUNG 
Cartooning 
BrN|>KN8  M4nt<]tl|RHr 
Private  Secretary 
aoOKKKKPKR 
Stenographer  and  Typist 
Cert.  Puhllc  Accouniani 
TRAFFIC  MANAGER 
J  Railway  Accountant 
C^ommcrclal  I-aw 
(iOOD  ENGLISH 
Teacher 

Common  ScfitMsl  Subirrta 
CIVIL  SERVICE 
Railway  Mall  Clerk 
il'TOMOniLE  OPEOATIIie 
*ate  R*pBlrla( 
^NaTlgatloD  inflpaaUh 
r  AflKIOl'LTURK  in  rraafk 
U  roaltrr  lUblag  I U  llaltaa 


Present  1 

OccupaUab. 

Street 

and  No.  ^_ 

Oty  


.  8lat«_ 


CcmadtaM  may  aand  t\i»  coupon  Iti 


Maklag  Triato  a(  TrM  Tea*  by  Taae  a  Pb— 


Capitalize  YOUR  Ability 

THE  WORLD  PAYS  FOR  SKILL 

This  profctwlon  now  ofTem  unusuiO  opportunitie*  for 
rnukiriK'  muncy.  It  ia  unrniwdcxl,  your  time  is  your  own. 
Our  Correspondence  Coune  with  toola.  and  the  wonderful 
Tun»-a-Phone,  our  patented  instrument  of  predion  in 
Hounii.  make  the  ne«minKly  ditTirult  c«i<y  to  uiidergtJUM]  by 
anyone.  Diploma  g^vcn  irraduatea.  16  yearn  of  auctreaaful 
twrrespondencc  teaching.    Write  for  free  Ixiok. 

NILES  BRYANT  SCHOOL  OF  PIANO  TUNING 
107  Fine  Arts  Institut*.  BatU*  Cre«k.  Mtchisan 


DO  YOU  LIKE  TO  DRAW 

Cartoonists  Aro  Woll  Paid 

Wewill  not  Kire  >i'ii  Kmriil  |>riz<' if  Tou  atiDwrrthiaad.  Mor 
will  wxrlaim  to  miik>'  >  <>u  rn  ii  in  u  wink.  Hut  if  <  xii  are  anil- 
ouB  to  ilfTi>lop  >our  Inli-tit  with  ii  aut  ct^iif  ul  <-nrto<>ii  iat.  an  )oa 
rikn  ninki-  nii>ui->,  «4-ii(|  n  rop.<,  of  thkapictur«  with  ti'  id  aLampa 

t'<%  |K.rtfMtl4i  nf  rartm>iui  aiid  a«m[il»  1m*o«i  plate,  and  Irt  u>  rstilain. 

THE  W.  U  EVANS  School  of  Cartooning 
821  Leader  Bldg..  Cleveland.  O. 


Violin,  Hawaiian  Guitar. 
Ukulele. Guitar,Mandolln.Comot,TonorBanJotrBaiiJ« 

U«(i<lcrful  ni  w  .^«t,.,ll  of  ichi  liliiK  noti-  munic  hy  mall.    To  flr>t 
|iu|>ll<>  in  cai'h  loculitv  wi«  ifirc  ii  $"20  iiii(><-rl>  Violin.  Mandolta 
rkulclo.  Oultiir.  Ilnnailan  (iiiit«r.  Cornet.  Tonor  Uanjo  or  Haajo 
nbaoliiti'l  >  friM-    Vcrj  nmnll  i'hars>>  for  leaaona  only.  We  iruankntea 
au<'oi-«i>r  no  chnruo.  ('oni|jlrti-<iii t Bt  free.  Writonow.  NoobligmCloa. 

SIWQCTUIIO  tCHOOL  OF  MUtlC.  he..  Dt|rt.  47.  CHfCABO.  M. 

A  GOOD  POSITION 

with  UNCLE  SAM  i»  nvoit  deiirible.  Life  potitlont,  pleaiart  gar- 
roundiiiK*.  KOod  pay,  Meady  work,  ihort  houtt,  promotioa*  on  merit. 
Both  »exef .  No  political  pulJ.  Thoutandi  of  appoinlmenli  yearly. 
Most  tlioroDgb  preparation  SS.  Returned  If  not  appointed.  Foil 
inlonoaiioQ  and  quetiion*  u»ed  by  Ihc  Civil  Service  Comcniition  fre«. 

AMERICAN  CIVIL  SERVICE  SCHOOL  WASHINGTON.  D.  C 

Factory  toRider 

SAVES  YOU  MONEY 


MoCorftAo 


Btiy  direct  and  aave  }10  to  120  oa  a  bieyria.  . 

MR  BICYCLCS  now  come  In  44  atylaa.  eofan 
and  B.z.K.   WK  DCUVCII  mO  to  yoa  «m  m. 

proval  and  today'  trial  and  ridinc  toat. 

Easy  Paymtntt  ".^^on?'?^ 

special  P*ct*ry.4*>IIMar  e«g»t  pricea. 
TIBCC  tainpa,  whoela.  parta  and  aoppHaa 
I  inC9  at  ka\f  (wmU  pr%Ma  ia  oor  Ms 
run  Catala». 

Do  net  Ibay  a  bieycW.  tina,  or  aaodriaa 
until  you  ret  oor  w>oiuier/M  ■«ia^era.  \am 
factory  pneea  and  lit>eral  teraia. 

~  1<|  CYCLK  COMPANY 
W  Dopt.T10BCMM««^^ 
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AtiUMiiofiile$|95 


AnfomobOe  $50 

'Repairman  ' 


AWeck 


Expert  $40 
Chauffrar  A>«e«k 


owner  Awe«K 


Takelbur  Choice  of 
These  fSi$  Jobs 

THOUSANDS  of  men  like_you  are  wanted  to  fill  theae  big-paying  jobs  In  th6 
automobile  c^ngin««nng  Add.  TDojiMndt  o(  placn  are  open,  too,  for  chauffeurt  aiMl  Ctt*t» 
I  maiugcTt.  It'a  easy  to  get  one  of  thine  good  joba  and  to  pcrpare  youraetf  to  hold  it.  You  doivt 
have  to  go  10  achool.  You  don't  have  to  aervc  an  apprentioeahip.  Spare  time  only  ia  needed.  Theae 
■reat  automobile  bookn  will  ti-ach  yoo  everything  you  rteed  to  know.  Fifteen  of  the  graatcat  tagiattn 
«nd  experta  in  the  butine«t  wrote  them  in  atopic  language  that  anybody  cao  uoderttand. 


Aiifo]k)oRs 

6  Volumes  Shipped  Free 

I'ust  off  ihe  presa — tb;  1920  model  — an  up-to-the-minute  aix-vohime 
ibrary  on  Automobile  Engineering,  covering  the  construction,  care  and 
cepair  of  pleasure  cara,  motor  truck*  and  motorcyclea.  Packed  full  o( 
•dvance  information  on  LiRhting  System^  Garage  Deaign  ai  d  Equip- 
ment. Welding  and  other  rrp.iir  methoda.  Contaiot  everything  that  a 
mechanic  or  an  engineer  or  a  motorcycliat  or  the  owner  or  protpectivo 
owfier  of  a  motor  car  ought  to  know.  Anybody  can  understand  them. 
Taatefully  bound  in  American  Morocco,  flexible  covers,  gold  atamped. 
2650  pa^es  and  Z300  illu&iriitiona,  tablea,  bluephnta  and  explanatory 
dbcramv  A  library  that  cost  ihou«antf«  of  doOar*  tn  compile  but  that  comn  to  you 
Crt*  for  7  days'  cxaminaiion.  Over  50.000  sats  of  previous  cditioaa  hava  been  aold. 


Only  7c  a  Day! 


Partial  CoofentB 

Automobile  Motora;  Weld- 
inc  Motor  Conatructkm 
and  Rep«ir;  Carburetor* 
and  Settlnga;  Valvca,  Cool- 
ing; Lubrication;  Fly- 
Wlieela:  Clutch;  Tranamia> 
aion;  Final  Drive:  St«erio( 
Frames:  Trrea;  Vulcanis* 
ing;  Ignition;  Starting  and 
Lighting  Syitema;  Shop 
Kinka;  Commercial  Ga- 
rage; Deaign  and  E<iuip- 
ment;  Electrica;  Storage 
Batteriea;  Care  and  Repair 
of  Motorcycles;  Commer- 
cial Trucka;  Gaa  Tractor*. 

1  OQ  Blueprint* 
l^Oof  Eloctric 
Wiring  Diagram* 


Not  a  cent  to  pay  in  advance.  Firat  you  aee  the  booka  in  you  own  home  or  ahop.  Juat  mail 
cou|K)n  aitd  pay  express  charges  when  books  arrive.  You  can  read  them  andatudy 
them  (or  seven  whole  days  before  you  decide  whether  you  want  to  keep  them  ot 
not.  1(  you  like  the  books,  send  only  $2  in  aeven  days  and  (2  a  month  until  tbtt 
«pecial  introductory  price  of  (19.80  has  been  paid.  (Regular  price  t30J  Alond 
with  the  eet  goes  a  year'a  consulting  membership  in  the  American  'Technical 
Socie"".  (Rejfular  price  J12.)  This  part  of  our  offer  will  be  withdrawn  whew 
the  membership  ia  filled.  Mail  the  coupon  without  delay. 

Don't  Send  Money  Now! 

Don't  take  our  word  for  it.  S—  tb«  books  without  coat.  Here  ia  • 
chance  for  you  to  get  a  real  man's  job  wiih  a  man's  aize  pay.  Don*! 
waate  a  minute  in  sending  the  coupon.  Pat  tlt«  cevpoa  ia  tlM  mtij 
teday.  Sesid  bo  ■Mwey— just  41ms  coupon!  - 

AmefkaiiTecluiiaJ  Sodetr.  Oept  A199,  Ciiic««Ob  Qt 


FREE  Examination  Coupon 


Amarlc&n  T«chnic«l  Sodatr.  0«pC  AIM 


Pteate  Mention  Popular  Mechanic* 


y  Google 
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POPULAR  MBCHANICS 


ADVERTISING  SECTION 


[  6oD  hand-writine  bag  been  troly  called  tbo  "Breed  »nd  bot- 
Y  <cr  of  »  boslnesa  eduemtioo."  It  Bhould  be  the  dctormina- 
tioo  of  every  body  to  learn  towrit«  at  Ickitesoodbusineits  hand. 
Good  writing  la  the  very  foundation  of  iMialnaaa  auoeeaa. 

Easy  to  Learn  ^^'pj^^rbo^^.ftss; 

own  room  during  apare  time.  Don't  be  content  with  the  notion 
that  good  penmen  "are  bom"  luch.  Because  one'a  anctntora 
may  have  been  noted  for  poor  penmanihip,  is  do  ezcaao  forhira 
to  remain  an  Ulcfflble  acribblrr.  My  tyitL-m  ia  orisinal,  uniqae, 
aod  hishly  aocceasf  ul  — the  reatilt  of  2£  year*'  experieoce. 

Your  Spare  Time  iXMTiirarcS 

follow  my  inatractlona  yon  will  soon  be  able  to  write  ■  beauti- 
ful hand  that  will  bo  a  aource  of  pride  to  yooraelf  and  envy  to 
roar  frienda.  Notice  the  improrement  abowa  io  Mr. 
Ckmpbell'a  writing  below. 

"tam  cutontahrd  at  the  improvement  Fv*  made  by 
mtan*  of  TKe  Tambtyn  Syttrm  in  bo  iHort  time.'* 
LSLAKD  M.  CAMPBELL, 

Campbtltlovn,  Ohio. 


Mr.  Campbell  wrote  hie  npper  alKnatore  July  20,  and  the 
lowep  one  November  10  — a  little  lesa  than  4  montha  apart. 
Uundrede  and  handreda  of  other*  in  all  parte  of  the  world  are 
doinff  aa  well  with  my  ayitem. 

I  have  had  tmboandcd  aoeceea  In  making  poor  writer* 
ffood  onva  and  good  writers  l>etter  penmen  Uuui  they  tbougbt 


J  FREE 

WRITE 
FOR  IT 

ltoday^ 


1  LLUS- 
TRATED 

PermiinaWp  Is  partlrnlnrly  adapted  to  eorreapondenee 
Inltruction,  and  I  absolutely  (ruanuitoc  eoti.sf »rii.ry  im- 


provement. Distance  no  i>arricr, 
aucceasfuUy  as  men. 


LAdic*  taught  juat  aa 

Don't  wait,  don't 
delay,  begin  now  to 
prepnro  for  that  posi- 
tion where  good  p«n- 
manship  will  be  re- 
quired.   Send  today 
for  my  Pree  Booh. 
"How  to  Baoome  ■ 
Good  Penman,"  which 
contiiinn  cupi«e  and 
beautiful  i<porimcnB  and 
tells  howothcra  have  be- 
come good  penmen  by 
mean*  of  the  Tamblyn 
Bystem.     Your  name 
will  bo  beautlfally 
written  on  a  card  with 
white  ink  if  you  eocJoee 
stamp 

F.  W.  TAMBLYN, 

418  Kidge  Building, 
Kansas  Clly.  Ho.,  U.SJL 


0 


BOOK- COUPON 


41H  RIdgc  BIdg..  Kansas  City,  Mo..  I).  S.  A. 

Pleaae  acnd 


I  am  interested  in  Improving  my  penmanship. 
» free  your  Book  "How  to  Uecomc  a  Good  Pcnma 


N 


Addtcaa. 


BIsn  and  mail  thle  t*day,  before  yoo  forcet  it. 


J 


I KNOW  yon  can  lean 
DRAFTINGS 

By  my  New  and  Practical  Method.  No  previna 
training  necessary  to  achieve  a  complete  success 
Right  now  there  are  thousands  of  openings  for  na 
who  are  qualified.  I  know  I  can  teach  you  I>raft>> 
manahip  if  you  will  apply  yourself  diligently  for  ooe 
short  month  of  home  study.  I  will  aid  you  in  secur- 
ing a  Permanent  Satiafactory  position  payiog 
$150  to  $250  per  month  on  completion  of  the  count 

Write  Today  for  FaU  PaHinlan  —  Ca^ileU  OriA  Gfci  «il  Cm 

Quick  Method  Drafting  School 

H.  £.  Curtia.  M.  E. 
7  Davies  Building  Dajrton,  Ohio 


BE  ;iN  ARTI 


Wo  can  teafh  you 
DRAWING  In 


-    Our  IR 


your  own  bonio 
"uiliiK  your 
■pare  Umc. 

rears  of  saccesa- 
III  teacblDK  prove  cm 
ability.   10  Couri-P*  IQ 
("otiiuicrrlal  and  lUus- 
Irailve  Drawing, 

Ti-acher«  Normal  and 
Applied  Art.  Knrioracv. 
by  hlirh  art  autliurlUca. 
BtudrniA  irulnod  liy  iiienitiors  of 
onr   •■'acuity  art*  flllntc  hlfth-t-ala- 
rd  cl  rMmltinnpt.    Artlnfs  Oiitllt  FKEE  to 
Enrolled  Ptudcnta.  Write  today  for  Art  Year 
Dook. 

SCMOOlf'APPUEP  AW 

AmiepAHrBLM.Na  2  BattleCweexMicRl 


Loam  in  8 
Cvanin 


"Talk  ■>  fut  aa  .yoa 
lihi".  !  ftin  tAklnir  It  down 
(n  K.  I.  .'aiiirfhitnd." 


SHORTHAND  Simplified 
Learn  Easily  at  Home 

Pructlml  K.  J.  Sh.<rtl«in^1  ;  ntiirklj  l«»rwd 
YouHltnIn  f  pctvl  f>.i«ll7.  UrMttearlriic  »Um 
and  expf>iiH<*.  Ontirniite^  and  M  tfaw' 
«fl»en.  HoiDB  stad;.  Many  endtHMaMa 
Vm^i  In  OoTprnnimt  ■errli-e.  I n  rorTxwaXkaa 
nrhooli^  pmfeMional  aod  huijpf  o9t**.  {O- 
rmu  UM.  mtc,    Brocfaur*  moi  ■pvctoMO  Ir—tm  rflB 

KING  INSTITUTE 

KF.IK7.  i!itntloii  F.  Npw  York.  S.T. 


UKUL£LB 

If  VDU  luay  quaint,  dre.imy  Hawaiian 
niiisic  or  latest  Soneson  the  Ukulele  you 
^  will  be  wanted  everywhere.  We  teach  by 
•  mail  211  siiiiple  lesv'ns;  Bive  yoii  tree  a 
J  ItuleTe 


I  ■iiaii  A"  i^Miij.ic  ic»><'iib;  Kivc  yiui  irec  a  ^  '^^^g 

/  i  \    I  Beiiiiine  H.iwaiiaii  U ItuleTe. mumc, every.  ^V.'^ 

/\  4  1  tliinK    iinextras.  Ask  us  t<.>tendthe»tor>-^».?^i*. 

^  of  Hawaiian  music    You  will  luve  it.  ^4 


No  uliliKaiion  —  absolutely  Itee. 
Tha  Hawaiian  InalHute  of  iWuale,  1*001 


.M.  BBM.LI 


AKNW'ATCMMAKING  i:^  FNTP 


Earn  w  hile  leaniing.  Most  practical  watch  : 
Individual  itistnictions.  Gn^iet  k  iraal  i^md.  Ink^ 
Qocago  Sdiaol     Watdmkkc  DifL  20.  Suir-L^  B^. 


(mm 


.s*"'rt  hnurn.    Kmrnf  work.    No  fllrfkM.    N«  hftrd  

lltrttmo  poKiciorui,  tl(t  to  |UjO  m  month  to  ■tart.  Qolck 

'M£NWm£Di  'm:% 

RtJlwftT  Mall,  Poat  Offle;,  Caatofa  Houaa,  InMraal 

RurmI  CwTtrr.     ruiuM  Caaal  umI  aUMT  dmalotM.  

Sarnilvr -Cs»niin«r.  YM  eu  voaltfr.  Writ*  far 
rial  20  Dir  Offar  NOW 

PATTER80M  OlVn.  BSKTIOS  SCHOOL. OUHawaBUc 


Digitized  by  Google 
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Living  costs  are  increasing  daily.  Food,  clothing,  rent,  everything  is  on  the 
upward  trend.  Labor — the  carpenter,  mechanic,  eieamfitter,  plumber — in  being 

Eiid  according  to  the  new  scaU'  of  living  conditions.  Are  you  :  Has  your  salarj' 
creased  in  proportion  to  the  increased  cost  of  living  ?  Here  is  a  way  to  increase 
yotu*  earnings  —  a  chance  to  get  the  pay  you  need  to  hve  ri^ht.  And  I5c  a  day 
^1  do  it — will  open  the  wa^  to  a  big  pay  •elling  position.  Start  now— Jearn  to 
aelL    The  positions  are  waiting — it's  up  to  you. 

Invest  the  Price  of  a  Cigar  a  Day 
In  Your  Future— NOW! 

If  you  wanted  a  real  good  "smoke"  you'd  think  nothing  of  paying  15c  for  it. 
Here  IS  your  chance  to  get  a  big  pay  iob  for  the  price  of  a  cigar.  We  know 
of  hundreds  of  men  who  have  maae  good  by  training  for  selling  the  N.  S.  T.  A. 
way.  For  instance:  Geo.  W.  Reams,  of  Oklahoma  City,  jumped  f rom  a  $6(» 
a  month  clerkship  to  earnings  averaging  more  than  $2r)0  a  week— E.  C.  Kisler. 
of  Rockford,  111.,  quit  railroading  at  %ir>  a  month.  N.  S,  T.  A.  training  made 
it  pouble  for  him  to  earn  $375  a  month.  C.  W.  Birmingham,  of  Dayton,  Ohio, 
give^the  N.  S.  T.  A,  full  credit  for  his  ri.se  from  an  $M0  a  month  job  as  a  clerk 
to  earnings  of  $6.S00  a  year  and  promotion  to  sales  manager.  They  invested  in 
their  future — will  vou  ? 
/ 


-will  you ' 


Learn  Star  Salesmanship  at  Home— Earn  From 
$2,500  to  $10,000  a  Year 

We  can  teach  you  Star  Salesmanship  in  your  own  home.    Spend  your  span* 
time  studying  the  N.  S.  T.  A.  course  for  a  few  months.    Then  enter  the  Star 
Salesman  class  with  opportunities  to  earn  from  J2.5CHI  to  J1U,(K)0  a  year,  or  take 
a  position  while  studymg  and  earn  as  you  learn.    Our  training  gives  you  the 
fundamental  knowledge  of  Salesmanship  fhut  some  salesmen  never  get.    Our  ^ 
special  instruction  in  Memory  and  Persuasion.  K^-tail  Selling,  Direct-by-Mail  ^ 
Selling,  Advertising,  etc..  gives  you  an  added  advantajje  over  the  "old  hand"   ^  .J 
at  the  game. 

New  Book  on  Salesmanship 
and  Our  Employment  Service 

Mail  the  coupon  for  our  New  Free  BOOK  "A  Knight  of  the  Grip. 
It  tells  about  Salesmanship  in  all  of  its  details.    It  shows  how  ^ 


FREE! 


our  Fr*e  Employment  Service  to  memb«rsh«*po«itionH  opi-n  in  ne«rly  evnry  line  ^ 
of  buiiintna.  ju»t  waitinir  for  men  to  qualify.    It  reproduce*  lettern  fn>m      ^  ^  s*^- 


N.  S.  T.  A.  inenabera  who  have  succeeded  becaune  of  our  trainingr.    U  bHowb 
how  yoM  can  •nccMtl  m»  a  City  or  Travolintr  .S*l<>fiman.    If  you  an*  'at  the 
«fnd  of  your  rop«"  in  your  preaent  job,  if  it  do<?»n't  beat  the  hitch  co«t  of  ^ 
living— aend  for  this  Fr**  BOOK  today  and  learn  how  you  can  prepare  ^ 
youraelf  to  aecure  and  hold  a  bijr  money  job  for  15c  a  day.    Addreim    ^  ^  «^3»^<^" 

National  Salesmen's  Training  Association  ^^^.f  jV^"  / 

D«pt.  12-W  CHICAGO,  ILL.,  U.  S.  A-    r      <^  v^>^/ 


Ly  Google 
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I  teach  the  science  and  art  of 
Electricity  complete,  including 
the  latest  revealed  marvels  of 
Steinmetz,  Tesia,  Marconi, 
DeForest,  Edison  and  others. 


LEARN 


ELECTRICITY 


L.  U  COOK! 

IntersalioaaJ  Engiacw 

N*w  York. 
Jobann«»buri[,  Loodoa 


TESLA 
MARCONI 
STEINMETZ.  EDISON 


—  but  Learn  Modern  Methods, 

Practice  and  technique,  so  that 
after  you  ^aduate  you  will  be  able 
to  DO  important  work  and  be  prepared  to  go  after  a 
superior  position.    Learn  right — ana  fit  yourself  to  earn 


^2500toM0,000aYear 


Electricity  is  the  most  fascinating  and  richest  paying  pro- 
fession on  earth.  Today  it  is  short  of  men  of  every  grade 
of  efficiency,  but  especially  men  TRAINED  TO  THE  MINUTE  and 
competent  to  carry  on  as  Electrical  Engineer,  Superintendent,  or 
Contractor.  Here's  Opportunity  calling  YOU  with  a  voice  of  thunder. 


CASH  IN  NOW— ON  YOUR  CHANCE! 

I  teach  my  students  MODERN  electrical  practice,  method  and  technique  by  a 
highly  condensed,  concentrated,  simplified,  illustrated  and  charted,  spare  time  HOME  STUDY  sys- 
tem of  instruction  (which  method  of  inwtruction  Edison  endorses).  I  teach  you  to  be  a  thoroughly 
PRACTICAL  worker  and  a  "brainy"  Director  as  well.  My  aim  is  to  graduate  a  man  so  he  is  able  to 
use  his  hands  at  $6.00  to  $8. 00  a  day,  and  also  do  the  bossing  at  $75  to  $125  a  week.  And  I'm  succeed- 
ing; my  boys  are  making  great  records  and  climbing  fast  to  positions  of  big  pay  and  responsibility. 

Be  a  Certificated  Electrician 

I  give  my  students  DOUBLE  the  service  I  advertise;  I  can  mention  here  only 

a  few  of  the  exclusive  benefits  my  students  •njoy-    I  give  you  your  Certificate  of  Com- 
petency when  you  graduate:  give  you  EIGHT  substantial  guarantees;  oflFer  you  a 
FREE  scholarship;   proviae  you  employment  service;  and  guarantee  your  success 
JIB  a  student  with  a  CASH  BOND.    As  Chief  Engineer  of  the  Chicago  Engineering 
Works  I  will  take  you  into  our  wonderful  shops  for  special  instruction;  show 
you   how   to   make  money  while  learning;  and,  finally,  help  ^ou  to  g^t 
started  in  the  Electrical  Contracting  business,  with  a  splendid  outfit  of 

Free  Tools,  Materials,  Etc. 


Learn  Electricity  —  learn  it  RIGHT— and   sUrt   NOW.  Send 
coupon  or  write  for  my  big  free  book,  which  will  g^ve  you  the 
concentrated  truth  about  your  prospects  in  this  great  profes- 
sion that  NEEDS  YOU— NOW.    Proof  lessons  sent  FREE. 

CHIEF  CNQINCCR  COOKK 

Chicago  Engineering  Works 

DEPT.  lOY 
441  Cass  Street  CHICAGO 


jogle 


POPITLAK  HICHAIIICS  ADTUTISIIIG  SBCTIOH  8S 


CLASSIFIED  ADVERTISEMENTS 


WORLD'S 


WANT  AD  MEDIUM 


We  have  records  to  prove 
UmI  ft  cfawified  ad  in  diete 

columns  will  find  a  buyer 
for  •Imost  anytking  which 
emwk  hm  sold.  Doubtless  you 
hmwm  MBM  artiela  ol  value 
to  uomm  one  wUdi  you 
no  longer  need.  Whj  not 
turn  it  inNi  money? 


10  words,  payable  id  adTance.   To  be  interted  under  proper* 
Jaauary  isa«ie«  copjr  ahooU  b«  ia  our  off ica  November  25tik. 

Populnr  Mechanic*  M<iati:irtr.  Chicnoo. 

Umtlemen:  •!>  ftmi  i/nur  nuto'itine  to  prvduce  inquiries  at  a  mucli  h»rrr  coH 
than  another  medium  i/f  /iitt'r  ii><</  hi-rrto/ore,  and  the  percenttige  •  f  Mitrs  far  in  tut- 
vaMM  of  aU  other  magatinf  or  ne*B4pap*r».  Youn  U  m  *zc«U*nt  adv<rtiMing  medium^ 

SOUTHKfty  CASDT  COXPAXT. 


OPPORTUNITIES 

fU\}  FORTOU 

AUTOMOBILE  SUPPLIES 


AUTOMOBILE  P«rU  for  inort  wiy  maJcp 
n  j|  model  of  car  \Vp  «avt>  ymi  1  i  [d 
r<  .  We  h»Te  pislon  rings,  iiiniinit.  'I'lm- 
ken  Ursu  and  New  Droariuta  beartux*. 
axle  ■hafts,  whscls.  nmmn,  trsnsoiU- 
Coas.  dlirenntlsl  lews.  rnnt.  rim  parts. 
tprliigB.  wheel*,  hxih*.  tirr^  and  tubes  arx) 
xilioc  paru,  and  sup;ilii  <  l  ^r  Hit'  full  >'.vinii 

ar»  and  others.  Bui'k,  HrusU. 
I  balraera,  rhuidlcr,  (tufrolet.  Cadillac. 
<  MrnatlOD.  Dotrolter,  l>ci<lgr.  K.  >L 
Klanders  20.  Kord,  nuil-imi,  Hupniobllo. 
Itiii'rnatlonal  truck.  Jsckiioti,  King.  Krlt, 
I.ittlo.  ArttJ.  Ntarnion.  Munroe.  Melz.  Mai- 
ivell.  Mlchlifan.  Mitchell.  Mwhi.  Oiiklaiul. 
oiilsmoblle,  fh-rrUnd.  Paige.  Uiiiiihler, 
I.-fTrpy.  H  (•  IL.  R<*al.  Heo,  Stoddard- 
liayton.  6-cyllnder  Natlmial.  Saxon  and 
.<rudcbaker.  Klanders  20  eiiidiK'.  H'.OO. 
K.  M.  F.  30.  $50.00.  Stud.-lakiT  6 — 
1917— » 150.  Owrland  6  IT.  }::•.  R. 
c.  H.  Enidne  wltb  btsh-teulon  ma«- 
'leto.  $85.00.  4-cTlliKtar  imsU  Anor 
.-nitln*  eonaplMo  with  atarter  and  battery. 
$1  10.00.  mgh-ten?il<in  B<i»ch  mannpto. 
$1.'..(M)  and  up.  I*ri-9t-0-Ute  tank*.  We 
nblp  to  aU  parta  of  (lie  world.  JSreryttiUis 
wtth  mooey-hark  guaiaalM  and  you 
■re  the  Jadte.  Auto  Tire  *  nm  CMn- 
rany.  fap©  Girardeau.  Mo^  

l{t'7riU;AI>U>  Tire*.  Ciuarantcsd  to  flw 

Kot«l  atwTlce.  sue  20x:i.  $5.no:  30x3H. 
$6.00:    X\xi.    $9.00:    Mxi.    $9.00:  .1«x«. 

$9.00;  36i4V2.  $10.00;  3«a5.  $11.03;  37x5, 
$11.00.  iOTr  rwjulred  on  all  C.  O.  D.  or- 
<lers.  Stalp  If  Q.  D.  itralfht  ilde  or 
i-lliicher  type.  illvt'Unt  If  raah  arcom- 

Iiarilea  or<li-r  .Msu  '.ipfclal  discount  to 
daalen.  I  also  carry  a  full  Un«  of  Nt^ 
Ffiafe  ad  VMlorr  blemished  tlm  and 
times  St  fV.M  snd  upwards.  Tube*  at 
fl  'n  and  tjpward*.  Prlc«"<  will  bo  sent 
rt  «iu»««l.  Kindly  »latp  »tw.  I  Jafrr-5s. 
ni'<  .'»th  .Vvf..  Nf«  York.  Branch.  2<1 
\V("m   '.tHi   St.,  Now  Vcrk. 


M-;w  Tires  —  Tin-  Same  Mlleace  Guar- 
antpf.  Till'  Same  Standard  Make.  {\)m- 
|iar»  our  prk-ea  an4l  txt'  that  you  are  aaTlns 
from  13  to  20  dollars  ou  tnircha^liiR  dlrict 
from  M.  .10x3  Plain  $S  no.  Nmi.Skl.l  $!».i'0: 
t^nx^hi  Plain  fll-OO.  N»nSkid  $12.00;  32x 
"</^  Plato  tl3.no.  NonSkhl  ti4.t*t  81x4 
I'laln  I14.M.  NonRkId  $1«.!n):  Stx4  Plain 
$1«oo.  VonHWd  $18  00:  r.ixl  Plain  »lfl '.0. 
V' -Skid  »lS.5ii:  .HTl.'.  Pla  n  J  'K  >'■.  Sott- 
Bkld  t35.0«.  Tbcse  snd  other  sUoi  alwaya 
la  alMk.  jUm  a  Ml  Una  of  lusrsnteed 
ttilMS.  M%  dsposH  required  on  C.  O.  I>. 
crrtpp".  Send  In  your  nnliT  now  and  irH 
the  b««t  golertlofi  from  atm-k  on  li:ind.  M. 
I.lhpn  &  Co..  7'.«:tB  "ih  Are..  New  York  City. 

SBND  for  your  ropy  of  cuarantred, 
ntandard  arr«mortM  and  tires  at  money- 
narlns  prtcea.  We  Kuarantee  to  nare  y<>u 
nioner.  8end  for  the  book  today.  David 
.>^tem  CSMMIML  Vslus.  flsfvtoa  flat^sctlnn 

IlL  

Al)tO  Tires,  all  mskes.  wtoliisle  prires. 
Henil  today  for  price  Itjit.  Joasph  Curln. 
Ifm    Flak  Htreet,  Chlcaro.  

MAKB  your  own  ga.^  tor  ii-  MakM  faao- 
lln*  snappy.  Inrrfa^w  iK^nfr.  Keep*  en- 
irlni."  free  from  cartxm.  Formula  and  full 
illreotlncia  $1.00.  The  Ewo  Laboratorlef. 
22.'i5  N.  nUnols  St..  IndtsnspoUs.  Ind. 


MKM>AU.  MMst-nosr  used  In  thou- 
■aiida  of  ssrsirFS  for  permanent  reiulr  of 
cracks  ana  holea  in  cylinder  head*,  motiir 
blocks,  water  jarkeu,  etc.  KluxalcJ  with  Sny 
metal  at  only  MO*  heat.  No  daneer  of 
warplnK  parts.  The  mend  will  withstand 
600'  heat  and  120O  puuiidji  preasure.  Any 
part  acceaslble  to  blowtorch  Hame  mended 
In  pla<«>.  Blowtorch  only  tool  required. 
Nn  arid  i>r  salt-  r  I'o-ii'iari'  Mnnpy-hack 
ji.''niriui'**c-v  c ;  ;crafc:<'iii'ri  \snr(»  for  rarth'Tj- 
lars.  Oin'ninit  !"r  Tnc  tin'fi-  liM-  n  mralj- 
alun  'alc-«niiTi  I  A  rru'lurts,  c'u  .  IX'pC 
>f.    M..    ^^■llTl'^  <  1.1  i_.r  

ArTOMOKM.i;  I  Jit!»  for  aU  cars  50% 
off  manufariu:.  r  ,  l.-t  prlc«.  Bulrks,  Max- 
welU.  EL  U.  r..  CadlUsc.  Parry.  Befsla, 
OaJtlands.  Jsir«n*>  Stwlsbskets.  Fisnders. 
Paises.  Orerlsnds.  MItcfaella.  Chalmers. 
Auburn*.  .tack«oni.  Interatstes.  Marlona. 
Cnlea,  MoUir-»,  Sleama-Knlahl*.  Itamblera. 
Thomas.  Inii'crlaU,  Leslnston,  ^Muon.  Ilud- 
lons.  Rrerelta.  Rtuta.  Reo,  KiMela,  H  ip 
mobiles.  Berxdolls.  Ohio.  Velle.  1'  rr  . 
Speedwell,  Ilalladay.  Amerlcan-l'nder^tlunjt, 
Elcar.  Haynea.  Marmon.  Vim,  AII.tu.  Pull- 
manit.  National  Kmplre,  Detroltcr.  Mara- 
ttari,  Warri-ns.  Case,  and  many  others, 
r.nlKiis.  ("otmcrllnij  rods,  cam  KhafU.  crank 
Hhafts.  ryllndsrs.  axiea.  I>eajlna  and  scar- 
inn:  AliAi  asw  rear  axis  sad  mamiiton 
scars  fbr  sny  msks  ear.   Wnle  m  year 

iii'cd.i:  M-rrire  and  MtiSfhettOB  ■UTMISSd. 
.\ij;o-rani<  (  '  rnpanr.  SST  WaSt  Iseood  Bl.. 

l>:\vi  iir  'irl.  Inwa- 

M-V'tNTTTtiS.  (oils.  Generator*.  and 
StaruTH.  Krery  make  In  aluck.  lU^sIf* 
and  Fart^  21  hour  sflrrlce.  Cataloic  *i-«it 
upon  re<iiir<i  Mcirn-rt  Jlasneto  Stioiialij- 
Cn  .  r.'lB  pro«[»-<->  .Vvi- .  ciwelaml^  <Hilo.  _ 

Al'TO  Top  Hoof  t-r  Scat  Ci-viTi.  $7  and 
nil.  Parrel  post  prepaid,  i'^aar  to  apply. 
Samples  of  elotb  fras.    Aule  Bonlsaciil 


l^  Psnal  W..  rinHnasti.  O. 


TIItRs.    non  skid 
r.;  lory    for  ri.OOO 

Iltxl  tubes.  $2.75.  (iire  alar.  Name 
(i     H.    Flintham.    Ti>pefca.  Kaiiii. 


Ovsruteed 

miles.  IWsSH. 


by  the 
$14,25. 


rar. 


DIAMOND  Tlrea  (new),  0,000  and  8.000 
mile  auaranteo  at  wbolssato  pttea.  Bend 
for  prtcr  ll«L    7.oem  Tits  C*.  ITSS  Ber- 

tff^ii   Avi'  rhiiTiiri>.  

LI'I'.IUi  XNT  Carbijn  Krrooter  will  re- 
moTfl  th>'  l  arhori.  Pour  two  to  fi-ur  tablc- 
sooorifuK  irilri  each  s:>»rk  plu»  Ikntf  and 
till'  motor  will  do  tlii<  rest.  Vou  will  mi' 
the  (iriKif  In  rl4  nned  spark  plus*  and  cyl- 
inders. Kviry  tan  ituaranteed.  $1.00  pre- 
paid. Write  for  particulars,  ete.  Curtis 
Van  Wyi'tt.  KaHabury.  X.  C.  

VVLTANIZINO  suto  tires  srowlns  and 

profltable  buslnetw.  esperlally  now.  Kasy 
(o  learn.  Instruction  book.  tl.  Plants. 
$50  up.  CatalOK  fr«»e  K>iulpnient  Co.. 
I  Canal  St.  dm- li- nail  O.   

Cf)jrBTN-\TION  Si.ark  nue  Cleaner  and 
Caupe.  Dime.  Castle  Hyndleaip,  Detroit. 
Mti-h     

TIKK«  at  Wiulcstale— Send  for  j>rlft«9  <Hi 
7.."(iii-nijle  j{u«r;niteeil  tire*  and  tubes.  W> 
haTf  the  rhraie-'t.  hlKb-grade,  long  life 
and  reliable  tlrt^  lA  the  wmld.  No  "SCO- 
iinds"  or  rebuilt  tires.  OwvtOB  TUm  Cm- 
pany.  «>rl«flri^  

Al'ToMoltll  K  II.  !  iTiiriT^ti'-^Hidiier -ThU 
new  ;0o  paep  (>...  k  *h.JH^  llic  1m-.i  mi»th(«ls 
to  u»r  In  haihillne  any  niitonvit'lf  rcrratr 
Job  31B  lllii-itrfiHi.n».  C'nnTenlent  l>f»'ket 
•Up.  Flexible  leather  ronr  IMce.  $2.50 
txwtpald  P'<r>iilar  M.'<h<r>irs  Rook  Dspt. 
U   X.    MkhlMsi   Are..  «  hlrago. 


aajuwj  i-iuaranirru  inr  iv.uvm  raiim — as 
one-third  ro<luctlon.  Freshly  made  Ko<>ds. 
I.N'o  ai-cimds:  tio  I'lcraUhed  or  oltl  stock. I 
All  Blite*.  fabric  or  cord.  SblpnitHits  iire- 
liald  on  aiifiroral.  A  airalghtftirward  sellinc 
plan.  ttltJiuut  Rtrlncs,  which  giw*  car  ow^n- 
rr..i  tliirk.  hlgh-iiualKy  tires  at  rtMlurtiiMis 
Ihit  will  otH'ti  your  eyes.  Scrilcf  Aiii.» 
I'^iSlpmmt  Co.,  1<7D  Merrlce  Itldg.,  Kanita* 
City.  Mo.  

HPKKD  Bodies  for  Ftard  cars.  Beat  qual- 
ity, bargain  prices.  Allied  SUrl  Prodmns 
Co..  Aurora^llllnciln.  

RVl-niY'  AutomolNle  and  uuck  k»iis 
using  XolMkR.  after  trying  It  snd  endorse  it. 
Hea  a<lTertlaement  under  UlghgraUe  Haleis- 

nil  r    W  intcNl.  

I  S);i>  tires  of  tilt,  better  daas.  Stand- 
ard raaki  s  $r.  ,%0;  Si'liiS.  $:  ".0; 
.12xn^.  $-'  '.ii.  $11. .5(1;  :!U4.  $1J  '.0. 
$1.00  deposit,  balaiic-e  C.  O.  D.  Write  Diir 
prteis  OB  odisr  sliaa.  Daniel- Akalatr  Co.. 
III. 


Automobile  Tuns. 

oxtefior 


KHKK     Ciimiili-ti"  cotirvc  In  Vulcani/liii! 
\V  I-  I'l.ii     .\i.ti   ill  lm:«lnt-j«  «lifii   I'oiits..  u 
r.  TiifU-iciL     I'ay    fur    tha    macldue  frunt 
tuoiKs  of  your  bualneas.   Send  for  litera- 
ture.    Charlea  A.   WlllfT.  $38 
Ht..  Itaiile  Crvek  MIrli   

tSRKAT  Dlsciivi-ry  f-ir 
Semi -dye   for   lining   as   at- 1 1  as 
(oloUl  or  iMtherl  uf  automobtle  top.  .V 
wateriwoof   scml-dre    for    unsightly  water 

atalne.1.  dirty.  dWeiilorc  d  HiiIiik  In  aillO 
tiiis.  Ka,^ily  ttpi>lli-d  and  Won't  fade.  Bat- 
tl«shlp  grey,  Blark  <ir  idukl  coinr*,  el<v, 
$l."S  a  puit.  Auto-ltop'Ove  Co..  i-  o. 
Surk,  Uir.,  4M  Pwidery  Af«,.  Wyunilng, 
Ohlo^  

A  NKW  four  ryliii.li'r  t»i-nty  hurw  auto- 


mobile nicrtor  for  llftv  dollar*.  Fine 
or  Ixiat.    K.  Prenlirf.  Aiuslerdam. 


for  ahop 

N  T. 


THAT  unsightly  bi«>ken  celluloid  In  your 
rear  rurtaln  ran  be  replaced  by  real  glass 
III  beautiful  metal  frame.  Anyone  can  at- 
tach. For  all  makes  and  moilcts  of  euro 
When  ordering,  give  namo  of  car.  year  an. I 
nimlel,  .\iito  Ciirtaln  (',\a<i^  Co.,  ;;s:i 
Sl.r,  ..i  .ln,rv  Si      W.  r  .  -i.T  Mii.-- 

lU-;i-U.\V  siiijrU-  lyliiiil.r  lire  i>or:ir  *  :  23 
dellrered.  Simple  Pliil  .Iiii  (r.  I'orts- 
iimuth.  Oido.  

VlfiCANIZB  on  Anderaou's  Famoua  Vul> 
eanixer.    Bee  adwctlaemewt.  i>age  l^O. 


CMAKKMl       Men'  Boy*! 
Cliiir  li.,'  Chilw!  CiiiakeMj_Sce 

••I>l.»<API'<»I\TKIi  .Vuti, 
highly  eridorseil  hy  Auto  owners, 
ual  etimhinatloii  i  a.'-ily  In.talltil 
C'ln  wherever  usihI.     Si>nd  $-..  '0. 
ear.    tyi»«    of    iKnItloii.      Wra.  I. 
A.    K      I'.ov    r.'i ::.    Hiirtowlon.  Mo 


HdKiolsl 
 TMlge  211. 

Thieves."-  -Lock 
Indlrld- 
Satisfac- 
name  of 
DjiBart, 

  I   

i'Si:  ■■i;id/."  In  y.  ur  ti>l.|  hard  starl- 
ing motors.  ellniliiaie  Mliiter  troublea. 
Sold  on  mi>rit  past  four  year*.  It-  renest*. 
Preiiald  One  D  .liar.  T>esIeiS  |Pt  BUST, 
•lildr."   Galfshiirg.  llltnol!!.  

I.ITTIJ';  Twister  Belt  I'ower  TrBnsinitl<TS 
for  Kuril  and  DcHlge  ears  twist  eyrrylhliig 
hard  but  your  i-ieketbook.  SiraiMe.  re- 
liable, portable  power.  Hold  OH  ten  days' 
triaL  FTsak  B.  WdsgKbar,  SsUos.  Ksa- 
sas  

"  Moitl'?  Power.  I,e*»  Carbon.  ResnHs 
C-iafiintec'd.  Booklal  »>f*.  No-Letl^O 
I'wton    Itlnif  Co..    Baltimore,  Md. 

VI  LCANl/I'nt  fur  shop  ata.  TMdSP* 
pool'a,  Springfield.  Obla 
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AUTOMOBIU;  I'«iU  fi.r  »J1  i«rs,  jn% 
Off  ni>iiufai-tun-r'«  llikt  pnce.  Uuli-iu.  Mu- 
•«Jla.  K  .M.  K..  Cidlllac.  Parry.  KiuiiJj. 
Oiklands.  J^^TpryB.  ^kud  .-bakan,  VlaiKlan, 
PalCM.  Oreriaiids.  llluliclla.  Otttem. 
AtiNirn*.  JadMuMi.  httemalM,  Mmiivni. 
V  Mulliteii,  8uaniH- KiitcUu.  Uamblera, 
T;i"niji.  Iroorrlalti.  Ix'Xlii«toii.  Mixti,  Hud- 
Kfiis,  IvTeretta.  Htuts,  Keu,  KlkMlls.  Ilui>- 
inoMIc*.  Urrgtlolla.  Ohio.  Veile,  Doirii. 
t(r««lwHI.  Halladar.  Ajnerlcan  rtiilrritiuii>'. 
Klfiir.  Hajmca.  Uarmon.  Vim.  All«>n».  Pull- 
niaiia.  National  l->npln>.  DtHrolur.  Mara- 
Umii.  Wartftt*.  Case,  and  muiy  o(hrr«. 
rittnna.  CuHUMUluc  roda.  ram  abatu. 
crank  sliaris.  nrllndm.  axin.  brarlnsa 
■nd  crariiies:  aiao.  new  rear  axle  and 
iTMMnlaslon  ceara  for  any  make  car. 
Write  u<s  your  need*:  aerrlce  and  aatla- 
facUon  Kuaranteed.  Auto  Parta  ComDany, 
y«l<-<    Dftiarlroent.    St.  Limla.   

ADTU  »lot»ni  and  Kiji>i>!i<n.  Itiilrk. 
Uuiin.  Krankliii-  MIcIiIe^ii.  K'Trrvtt.  Hud- 
son, l'lialnuT».  bt)th  wairr  ami  alr-ci>oli'd 
notura  140  each  and  up.  H(jsrli  Magnctus 
$|r>  rarli  an<l  u|i.  l'rrN|i>  laiiki.  So  U>i. 
fjolla.  Carbure<tin,  Uaad  hatapa.  Ilomi. 
Air  Coinprcwon.  Oeneraton.  Startara. 
Wht»  fur   lUmiu   Bulletin  M<c«>nd-band 

Rto  aertaaorleo.  -Jobnaion.  Weat  Kid, 
Ctalwitgli.  PgDn>,  

TIBKJ*-  IMfvrt  ti>  You  f'rirvs.  rxcluaJTa 
tiVnariitatlvt'  uaiitcil  ■•m  h  loralltv  tu  u*o 
and  (ell  tbp  new  .Mi-lllnitpr  Extra  Ply 
Tiri-J  ir»>  at-nindsii.  (Juaranirc  Hiimlii  S.UOO 
MiUx.  SampU-  8«rr'tlmi«  nirtilalKvl.  Melltn- 
ger  Tlri-  romljanv.   Kanui*  Cltv.  Mn.  

1N■S^^>K  T>r>s.  IniiiT  armor  f'lr  auu«ni'- 
fclla    ttrw.    Uoublomileace   and  preeent 

willmltrd.  '  BMlto  IN*  AoNTka 
noiiiic  AeeMNfte  Cn..  DaM.  BS, 

nntl.  O 

"  JiAlTKIlY  C-bnrKini:  I  r-.tlu  JKiii  i.,  $^50 
Clear  Mi'iitlily  with  lilt  ^luii^nnnl.  Your 
UalittaK  currml  or  anituo  operate*.  No  ex- 
penaa  to  nni.  Baay  payment  plan  Irta 
0Mlflt  aani  own  way.  KaUHrarttryii  Kuar- 
an  eeit.     WrUr    IMwirt*.    Trin  Olim 

PoHtT,  Less  t'arl»in.  Krwulta 
Cuaraiit<<<H].  Booklet  Frov.  No-Look-O 
PhU'ii    ICIiiK  {'•>..   Baltiinori'.  Mil 

•nitKS.  n<>n-sklil.  <Juaraiii'->'l  bv  the 
farlorv  for  6  (HW  rolloa.  oOxM'-j,  $M  jr.. 
Hed  tuheji.  12.75.  Eureka  Tim  Co  .  To- 
|M-ki.    K«n».  _ 

.ArTnMKTT-;it  retlurea  oar  expenaua. 
tn  iihl.'H.    ai'ciilcntii :  linprgfaa  BMOMl.  piua- 

ir.,\  <  iitiMii.    ti  prepaid.    Kantdt.  its 

HiiiT    Sl'fkton.  Cnl   

t'KI'XTITK     Kaduiiir     Crmwit.  rcpalra 
leaky  radlaton,  mnoaea  mat.  acala.  E*- 
ary  anto  aaada  M.  BMwIa 
prapMluon.     ndnar  Lmai 
W:i»li*nRl<in 


I  Aola- 
Otaeta- 


gfrta 

T'BOW 
•BO:  Ka 
ai'^aloiia  clwap. 
RIM8.  lUiiiK. 
■rianoa.   All  makea 
r«ir  all  .Mkaa  af_eara. 
aMa  wivfia  for  Parda 
rim.  t^r,  OTi  per  mn. 


rYI.IXDKUB  rcEDuncl,   new  piston*  and 
ripga  filled.  .  B«atc»»a  loat  Write 
 .  cMdc  ■alls  tnA  noAiH.  Vka 

MacMnw  Ca..  Hartfowl.  Conn.  

SS  h.  p.  encltu'.  Itoirh  maeiicio, 
40   ll.    p..    $r>l).     A\l>x  tr«ti«- 
K.  J-;.  Alft>r<l    <  J'.»li.ii.  ItuI. 
Klliw,     Twi-Tiiv    v>ar*'  rx 
parlanoa*    AU  makea  of  rtma  and  rim  parta 
tnr  all  .Mkaa  af_eara.    Fireaione  dciBoant- 
with  one  extra  spare 

t'onipli'li'     111     M'ln.     t.l'.  \Snti'  fur 

our    Ulr>it    fatal'iBuo.      Kasliiir,    tlii>  Him 
Mnn,    '2IL''>    MIi'IiIkhh    Ato..   ChlraRO.  III. 
.  Drtroll     HraiKli.     1741     Wuoilward  Ate., 
.petrolu  Midi.    Otuwa  Branch.  1401  N. 
'Xa  aalla  8U.  Ottawa.  la 

 AUTP«0»ILE> 

STAMJvY  Steamen.  »Nplu«lvrly.  luwd 
In  iUts.  liiirniTS.  riiKiiH'H.  BUIiitimlt<.>.  aailKes. 

{lipinir,    nttlngB.    mlaoellauouus  aoccMorlea. 
ncloae  atamp  for  "lUL"     "Ooe"  Palna^ 
Pffirer.  folorado. 

I>KTlI<i|T  Vapor  rarhurclnrit  intrea^o 
pi:wer.  pep  and  mlleasc  I"  t"  ;  ine« 
all  fuel  readily,  prcveiiu  carlMni.  Instant 


afeNtlna.  Himplmt.  Hnfi'si  and 
Iho  market  auil  fiure 
Iiitliin  to  endne  troubles  Kit*  ull  rar^ 
All""!!!!!'  natlsfamlriii  miarantwd  He«p<inal- 
blr  ilUlrirt  manaitero  wanted.  IIulm«a  .Mi>- 
tiT  Produrta.   IS20   Dime  Bank  BiilMtng. 

pr'ro't  Mt.«hlwn.  

OKT  Int"  tlie  AiiU'nii>t>IIo  biMlnrwi,  as 
aalemoan.  rhaufTrar.  Bar.ck-i  m.mager,  roe- 
rhanlc.  A'ltomfihllr-  iintnit  it' ti  In  four 
wri4c'  ri--;  Imii  .-  i..urs.'  S.  inl  for  biK'kli't 
1'  M  ,  W  .  M  Si  l..  Y  M  (•  A  Auw 
Brhoi'l  \\  ,  r   ^Ttli   SI  .  N.  w  Ynrk 

AUT'tM'lltlU:  'IVmihli^  sc.K.il  liy  wrl'l 


Oaonta  P. 


Prom^t^^^^agTlre  _  by    expert  _  $2.00. 


INSYIjK  Tyres.  InuiT  armor  fur  Auiimin- 
Ml«  urea,  double  milrace  and  im-vrnl 
puneturva  and  blowouts,  liulekly  apiiliid. 
Coat  little.  Detnanil  treni-ntluu'i.  I'runia 
URllmltcd.  DetaUi  free.  Amertcan  Auto- 
mobile All  I aaarii lea  Co..  Uepu  P-T.  dndn- 
natl.  Oi, 

County  Riahla.  fMI  TankiT: 
n-i  -l.  rii  aulo  furl.  Uuaranli^il :  I'M!  to 
J'li'  pmllt.  Vapor  Spray  Inirti-i  watiT. 
AUils  trrinendoua  iiower.  TaiikU.  I'letttland, 

Ohio.  

PATfTNTS — Vt'mn  for  our  frie  ithmrraii'.l 
(iulUe  I!  I'k.  ■11.  w  I  .  Obtain  a  lUun'  " 
Send  Iii'j  IT  >K.  |,h  ili->.  rii  II.  t.  f 
your  iuvoilluD  and  we  wUl  glre  uur  opinion 
of  lia  natentable  lUUtira.  Ul(hri«t  refar- 
flocaa.  Prompt  aer«t«ai.  Raaaonable  terma. 
Vietor  J.  K*aiii  k.  Co..  ISB  Ninth.  Waah- 
tngU>n.    D.  C.  

 TO  rowp  owiiEne  

■  AP  FOItn-AIUJ:  Otis  Heater"  aarea 
2.')'',  Ill  4u';  In  aaiMilltir  for  Ford  owner*. 
VatMirlzca  perfectly  all  itradea  oC  JiaaoHaa. 
HoMa  Um  taitt  fixl  puta  "pacr  tel*  llw 
motor.  WflwHaftil  cold  waathcr  na  aafar. 
Pliers  only  tool  rt«}ulred.  Improeea  appvar- 
anro.  SatlsfariJoii  or  Money  Uiwk  xuaran- 
IM>.  (1.50  poatitald  aajnahare.  Oal  your  or- 
der In  now.  Cliadar  Ifjmi  nant  It.  Hia 
Affordablo  On.  WCB.  Ko.  l«h  St.  Ona- 
ha,  Xi-lir  

♦  .VL'KliASB  ymir  pnwcr,  jn'ii.  nilli's  per 
aalloii  with  ereatly  IncxeaaeU  r^llnr  ef- 
flrleno*.  Mr.  Bnpnaainan — why  l<-ar  your 
molor  tu  plecoa  runnlna  In  l»wl  Make 
valve  In  heail  motor  of  yoor  BVird.  Our 
aiMolally  deatened  heait  -8  valreM  over  pls- 
Imiii — Increasi-H  power  liu'^ .  Hiandard  Ford 
eotiiiM  liKiii..    Trier    IM  00,      H|>eiKl  Heail. 

<<"  AtlrHcflv."  ilialem"  priiroaltlini. 
OullfWil  Kiicliiienntr  Wki  .  17  8iim«t  St., 
Ij»-lritij     \!  i.Jii.-.. II 

Pl)IU>tl  duut.lr  tlu-i  ull<'a«i^  witli  Unl'lulii 
Hlah  Vaiocity  Carburrtora.  More  pcmor. 
•aalvr  atartlnK.  Will  rodure  rarbon  depoalla 
and  keep  ynur  apark  plum  Hean.  Can  be 
tnatailed  by  any  mo  In  a  frw  mlnotea 
Free  trial.  AsenU  wanted.  Write  Baldwin 
Carburetor  Co..  MaaoiMaMn,  151H  Kaat 
Ji<r«T«on  Aw.  retratt.  lllrill. 

r»<it  riT.K  piilltne  ixTWrr  of"  tin-  1  r  I  : 
Vli  tiir  '  I  S|i«'.-  I  l'  <-rw«r.l  '  Auxll^arv 
Tr«uiiml*sliiii  :  i  nslly  rlltnlMi  hllU,  tlirimth 
muil.  snow;  models  for  tourlna,  worm  trurk. 
Inlimial  neiar.  Also  Hpred  models  Inrreaw 
ifi'-i  .  40%.  In  Monk  compute  line  tpclal- 
Ues:  16  Omrliaad  Valve  CyUmler  Bead: 
Llirhl  eaat  Iron  platona;  undenlunic  fli- 
turrn;  rrarik!.hijrf  rtrunterbaluiri'S ;  «pe«'d 
bezels;  f,ir,-A  <-.iinshaft;  api-t^U  cartmretor ; 
IT  In.  Bi«vfine  wlteela;  wire  wbeela;  blch 
tanalon  maanetoa:  foot  amlmattiia.  Tln|ar 
R.  Ford  Tranamlaiian 
W.  ^4lh.  N«»  York. 


eotl  trouble. 


AB80IXTEI.Y  end* 
Saally    appUod.     PHca    tl.M,  vntttlO. 
Wriiion  CoarnMa.  Mm,  U  Omfao  St.. 

Brooklyn.  T   

nii;Ul>T  Kiririincy  of  i,<ck  Protertlou 
for  FiK-d  Cara  Uriail  prlre.  t.'<.OD  Con- 
nect Willi  a  LItie  of  Merit — «nilv  llw  tiiiol- 
iiwta  urtirrs  with  piod  referiiirr*  »ariti-l 
Hlil«<-Lltu'  Men — Men  for  Coutit.v  KiKtits 
Makn  ll.Mi  i>er  wo-k  mi  a  amaJt  liivt-;^!- 
mrnt.  Samplf  sent  <"  <►  D.  on  appllc*- 
tlmi  Tlie  B-M  Produota  Co.,  AlbJmi, 
N>t.r,.«ka^  

K<n;i»  Kan  lirease  (Juanl  -  Pri-vcnls 
BTi-fl.;,-  Bil  l  fill  tplaahlnit  Interi  m  I'f  liixid. 
frun-.-  ur  iiioti>r;  flta  any  Kura  mnivl:  put 
on  in  a  minute.    Fifty  oenta  poatpald — or 

froa  your  daaler  or  iobfaer.  ."  

Aaerleati  Valve  Tool  Mfc.  Caapaay, 
We»t   TiOth  Strer-t.   Xi-w  York 

"  Till;  Hoi  «p«rk  IntriLslHer  ftn\i  all  upark 

fiUK  troubiea.  It  Klre*  ynu  nor*  mlleaan. 
t  aivea  you  mora  poi>  and  eatfar  ataittw 

condltlona.  tl.VO  poatpald.  Atvactlw 
propoalllon    for    Aipsnw.      Write    at  once. 

The  OI.>yer  Ralea  Co  .  (Mvdr    N  Y.   

FORIi  Speed  and  Pi>w«f  Si^nialUea  In 
aUxHt:  1  Speed  Forward  Auxiliary  Trana- 
mlwton.  douhlr.-  flu-  imlltna  t>owcr  or  In- 
rri  Ji-  ^;-'.t|  l"r  :  It.  tiverheud  Valve  Cyl- 
Iti  l.  T  H.  -iil;  Ki>r  v(l  carl»un"tor :  ram  shaft: 
plitun  rtnxa:  llxht  pUiuns:  ctanfcshaft  coun- 
terbaiamva;  Jrtirti-HiiialMH  aaanctoa:  vimIot- 
•iiunir  rittiirea:  iipeed.  pnrar,  btwel  aean: 

fm.t  arrrlvrator:  larae  steefltut  wh«-la:  ra<'. 
tntr  iKKllm.;  mmplrte  mritiir  rarii  ~  »r>-k» 
drllvrrj-  Vlrtcir  F.  Ki>tt1.  Tyansmlfiiliui 
Maniifai-tiinr«.   LT.'t  \V    .''•Ith.  Nfw  York.  

.SCT  of  Ford  plfitniis  $'>.  flnUlivd  aJiy 
•Ize.  rraily  to  InHtntl.  Sent  BlUWiiacaL 
i)"l<-r  lmin<vlia|f-lv      F<twln   M    Banwa.  S 

Kiriimlril    St      ranihrlditi'^  Maj*<(  

liKMOrVTAin^K      Wheel      set!..  '.(>. 

Aavnu'  vropoattlao.  Kahia  West  find. 
PlnatanglL 


H»iU)  Car  Repair  Book  aeni  free  Ttn» 
('i>nit>lfU'.  well  Illustrated,  ratuable  buuk 
etplalna  in  a  slmnle  way  the  Caoiiea  aiid 
Core*  of  Overheatina:  Beoalrliuc  Putd 
Timer:  Curinic  Platon  Bins  TrouMn:  Car- 
IwretdT  Aftjuslmenta  and  Bmrnlrs;  Coiineri- 
tiur  Rods:  Tranvnlsfi'in  Tnnit>l<".;  »'ar» 
ail. I    H.-|  iir    uf   ll<'ar  Si..;.;.iiu:  AiU 

(ireaae  Lrttka;  alao  covers  practically  evto 
other  pbaae  of  Ponl  Car  tvpaMv;  AB' 
other  faatora  la  a  chart  ahOTrlnc  aaan^ 
hiiw  much  tu  pay  for  work  done  bv  ri- 
t>alr  mrn.  Send  S.'ic  mm  for  tlirii-  nu.ntlii' 
iriHl  aubacriptlon  and  «et  the  valuable  tc- 
I'lur  ixnk  frea.  Ftrd  Owaan*  MftTii**" 
>t>  MoiKgamaty  Btdr..  MRwaMkaa.  WH- 

coii'ln-  ^  

STAIIIUZt:  youi  Fnrd.  Make  It  su<-t 
ia»  a  bii  car  by  ualna  the  "Canciimatl" 
staMltar.  taHt  taMar  than  ttas  Cu  tl- 
aeir.  can  ba  anwAirt  witli  plien  or  wrvtich. 

aeridents.  caves  spindle  buahlna« 
the  Ford  drin-  nintlortahly  on  rousli 
or  blxh- crowned  roads.  Asenla  wanted. 
Sti.OO  poatpald.   TIm  rfrtmaH  BaU  Uaak 

Ct<..  CttirtnwaH.  OM«u  . 

WILMO  One  Piece  Manifolds- PriiH. 
$0.00.  ImmtHliate  delivery.  Just  Ilie  thu  ii 
for  that  Ford.  <l«o.  A.  l<ooml«.  70j< 
tSwl  Avanue.  N.  W  .  Beattte;  

aARA(?F.MKN:    Ford  Cyllndtr  BattoHna 

Tn.'l  $'.'i>  Kji^y  to  operate.  Hooa  perfi-i-t 
K  rk  tVeini  ryliriilerK  made  better  than 
now  Wonderful  onwrtunlty  tVnd  f'>t 
ctrrulam  ■   Oonuw  Cnmnany.  Blmtra.  X.  Y 

ABKNIl  P.«W(>r  Piston  Rlnrs  llt^tn 
OoniproaKl.  n  Mi.r.-  1*.  wr-r  Self  - A  r  ni»t- 
able  AuiotuBtJrdllv  lake  ur>  n.-ar  l:i  Rina 
Qruuve  Always  Tiiilit  Johti  Areii.l.  .Man- 
kato.  Minn 

AlfTOMATIC  Baiety   trlpa  for  i'ordaons 
tIS.OO.      Write    now    for  ^rfMtar.  JUW 
scents  wanted      Merklln  *  ^NHMkM 
Ii.cilllii.  So.  I»«k.  

.'^i:m>  r.  r  vour  <-<>i»  of  guaranlaad.  L. 
anl  HIT.  wiriea  and  ttre«  at  notiey-aarttMl 
prlrea.  We  auaraliter  to  san<  yon  -money 
Hand  for  the  book  todav.  David  Stern 
Company.  Vahie.  aervire.  Hatlsfartlon  Since 
IKK^.    liKT  K  Mii.li~)r^St  ,   f  hicajrn.  HI. 

20'.<;<>  MOIU-:  licht  with  botb  headliidtU 
butnlne.  Inaull  a  4>A  Squallier  and  Ian- 

mer  on  your  Pwd.    Not  a  Ithic  or  aodtfl 
ilrvice    to    Injure    roaeneto    and    hum    <  ut 
Klotn..    but   a  acienlinrallv    conMTuci.i!  In 
slniment    auweaafully    sold    and    use"!  ''V 
th'Hiaanda  of  Pord  dealers  and  owners  f<:r 
several  years,    tiuaranlred  to  outlast  ifiii 
car.    IXm't  buy  a  rheap  Infeilnr  raakeshlrt. 
Imitation    or    substitute.      Insist — grt    1'  > 
tenulnr    4-A    Dimmer    Kquallzer.  Otili'i 
dtrert    if  your   dealer   can't    auptily  r-^ 
Kent    pretwid    on    receipt   of   fO.OO,  triati 
price.     Want    a    tew    more    Ufa  aeWna 
asmits.    The  4-A  Pradnets  OanfMW 
Downing.  Danver.  Colorado. 

IKBYDB  Tytea.  Inner  armor  for  Atiio- 
ikoMla  tina,  double  mileaae  and  prrvent 
inmctMree  and  blowouts  tjulckly  applied. 
Cost  little.  lieniaiiil  tremeti.lous  |'r<>flt« 
unlimited.  l>elalls  free.  American  Airto- 
uioMIe  Aeraaaortaa  Co..  Drnt  P.-S.  dndo* 
nail    o    _   

■'TMl;  l.iii  .Shiiftir  "  safety  sreerlna  de- 
vh-i  f  :  I'  .r.l  (  ais  o(rraii-«  Willi. jut  eo^liti 
sprlnxs,  hearluKB.  oams.  or  other  weartTf 
parts.  Tliouaanda  aold  and  qnlf  tS  aadu 
AKcnta  wanted  everywhere.  Ptwwi  Cnalar. 
Jr.     Kta,    A    Cincinnati.  Ohio.  

AMinilt'AN  Fr>rd  Starter  JUi  no  H  n 
t'lc-  Arorrirsn  Starter  Co.,  Anderson.  If 
difl..  II 


Particular* 
St..  Pblla- 


ACl'ESfMHUKB 
free.  BrackbBl. 

delrdita.    

FOIID  (»wner»:  rncllalorii:  from  factory 
to  you:  solil  with  a  [iiiiiii-v  tmrk  anaranter: 
write  for  clrrulan  and  d<>aler's  prlfe 
Anarirnn  Ault.  Iladialor  Works.  500  Ru<.h 

Bt     rhlca««>  111.  

R»RI»  .staru-r.  Tlir  H<>«1  JVrd  mcilisii'- 
cal  Starter  «ni  the  niarkK  to-day.  tt- 
prapaid.   HaUa  Mte.  Cb..  OaUott.  JUchi- 


MnTnRO'n,F«S  at  Half  Price.  Dn  v>" 
wiuit  ail  lii'lliii.  Hsrii  ).  K<-aditie  Sliii.  I«r>l 
Tlnu".  Kiit-Uior  lUnalo  or  twin — aI  half 
I»riii->  Wi>  save  ynu  !J0f!-  or  mon<  tli*.! 
machines  $40  and  uiv  Bverr  marhlre  ei- 
Iierllv  n'l>iil!t  — tented— oortifled  perfect  in 
ev'-^v  i>ir;  iruaranttvj.  Better  buy*  thMI 
nin*  iiiai  liities.  Mend  S-CBOt  atamp  tor  oar 
btc  list  of 
Hunrlirs  (3o. 
Cul.r^t.lo  _^  

T>VIN  Motorryrle  Kturn^f*  with  sihelelar 
OarhMreKir  and  Bnah  macneto  t2!i.00  eactu 
Victor  Matwgala  Co..  Victor. 


uiyui^-CO 


Ly  Google 


POPULAR  lOCHAinCS  AOVXKTI8DI6  SECTION  ss 


tpieltlli*  In  Harl«T-t>tTldf«on  r^ru 

•ad    MBMMrlM    to    lit      'Itix-i    briuiil  i>..>^<r 

Ooodnch  rulngs.  iruarantecd  for  6,000 
milM.  912.0U.  Tlv(>-pie<^e  nordurojr  rliUnc 
■ulu.  Norfolk  coat  and  laced  bottom 
txtmsen.  115.00.  while  titer  Ust  Bute 
wai«(  uisi  cheat  mea»ur«tn>"'.  Mail  stamp 
(or  t>art«  bvuk  ainl  drr  of  umhI  ma- 
etiliie*  of  all  makes  snrl  .undch.  We  pay 
the  war  tai  and  iiri;  uv  i  im  l  posl  nhip- 
BMOt.  Dttrlng  Um  winter  nontha  we  will 
repair  jroor  nolaRTet*  at  iMhiMd  prtoe* 
wd  MX  OB*-irar  tnnitiortatlon.  UbertT 
Bonds  acccptrd  at  full  fso«  value  on  all 
isacbines  purchastM.  WimmhhIu  <_  vilo 
Co..  726-730  Natioual  Ave.,  MUwaukcr, 
Wisconsin^  


WELDING 


FUtST  STS  take*  1913  Twin  £sr«lalor. 
WIU  Alwsnder.  Matrwltle.  Ohio. 

NEW  and  second  hand  motnrcretoa  at 
bancain  prioee.  Write  for  tlim  speed 
mgmicj  prcposlUoo.  Kaalo  Mnturocle  Co.. 
7  04)-K  Center  St,.  Brockton.  Maw.  


i9ie  IXDUM  rowtipiua  HMi  

Good  condition  tSSO.  Wnd  BallmB. 
TotinastlUe,  Pa.   

i;8KO  nuMorc^olee,  tu'w  anJ  UM^d  slde- 
eara.  jiarta  and  accessories  fur  all  make*, 
otlecar  whetlk  hobs.  «te.  P.  B.  Jonaa, 
f^Tte  Pam  llu."    Box   4>T.  Brockton. 


TUXLEr-T>AVm90y  soort  model 
— uko  new.  nun  less  than  r>uo  miles.  Prceto 
outfit  1  uiMnri)  iiM.  rn.-t-  1)0.  Har- 
old C.  B«K<rr.  Bambiey  6u,  PliUa.. 


l.'MtD  _ 
prii'ca,  T<W 
Beml  ftar  IHC 
K.  T. 


VBED  anil  New  Parts  for  Indians.  Uar- 
leva,  Exr«bk>r.  Pope.  YalM.  Deluxe.  Merkle. 
(fel  our  prices  on  vour  motorcycle  partia  and 
arc<«*«>rlps.  Klnjculilehwav  .Motor  (V'''*  Co.. 
Iiri8   .N .   KliiipililglnMiv.   St    LouU.  .Mo. 

WllJy  fXc'hui»-Li  cylliiai  r  Indian  Mutor- 
ggrrle  for  1  hur«o-power  alltmatlne  currMit 
elewlc  motor.  H,  W.  Shank.  No.  j  (iri-eti 
Btreet.  Oumberlsnd,  Marylsnd.  

BICYrUE«,  $10  up.  Tandems  (Wcycles 
built  fur  two),  barsalns.  $15  ui>.  List  free. 
MrH»mK«l.l.  2on  N.   WVllii.   (  hk«ip>.  Ills. 

M»m)R(YCLK8  all  iiiiiXls  iJ.'.'in  up. 
New  blcyclr*  at  bUt  reducUi)n.  Second 
hai.d  $8.i»u  up.  Motors,  motor  atucbments. 
«  yrltf  motun.  Smith  motor  wbrela.  etc.. 
$2>'.O0  up.  New  vutM  to  (It  all  makes  <  tr- 
rletl  In  stock.  .Second  hand  parta  aotxl  » 
new  30^  dlacnutit.  Etixti  r«'t>alrnig.  t^^ 
maenetus.  KHieralnrs.  transmlssl  ins.  MnU.ri 
uTerbauled  $10.||<.  up.  llenairMiu  m-  tirs 
our  specialty.  Write  for  trie  barxalu  bul- 
letin. American  Motor  Cycle  Conpany. 
I>ein.   3.  Chicago.  

I'SiKD  Mdlorc'Vfir*  at  creatly  retlur-ed 
prirva.  Your  opp«>rtunlly  lo  Krt  one  right, 
^nd^  for  list.   Seeber  &  liofliclns.  Buffalo. 

I>OX'T  fall  to  send  for  our  Uuot  Ust  of 
rebuilt  ■Miawwto  bMalM.  Vh  ~ 
Roos.  "Tba  Cyd*  llai.**^«pt.  P.. 

Xel'  

lilt;  barcalna  In  aootl  motorcycles  we 
have  t:ikrii  iu  ro'hanKp  on  new  ones.  S«nd 
fur    •iM.iul   bargain    list.     Mhaw  Mff.  CO., 

Ki'H  Sale.  I'lod  Mulorcyrlea.  almost  all 
makt'X.  In  rood  order  uid  reasonable. 
Wheiierer  you  nee<i  parts  for  Hendenon. 
Harley.  ExceUlor,  Indian.  Dayton  or  Fly- 
lug  Merkel  drop  us  a  few  lines  and  we 
will  flit  your  order  pranptto.  Haterford 
Qr'le  Co..  %9  nrailot  Afi^.  Pirttolt.  Mich. 

f.»*Kl>  Motnrrycle  Buyera.  Attention— We 
Pail  »«ve  yiiu  (mm  t'.St  i  >  $.'.o  ou  any  nio- 
t«rcvrli«  y  'u  purchase  trf  us.  lOO  lite 
m'Hirl  Macliliitn.  all  nakM,  $$t  m  Wrtto 
for  lataloK  Myerow  BRM..  Hi  OvhiabW 
Ave  .    ttfwtiin.  >la«.   

IM>.\  T  buy  a  Kicyxle  Motor  AtU<-hmrnt 
until  yi.u  ct  r<iir  cttalofue  ami  trier*. 
ghaw  MTu-    I  "  ■/T.  Oal.  -h'.rt:.  K,iii^. 

BIO  l>argalns  In  »ecund-lian>l  nxtur- 
cycltw.  $2."i  up.  Indiana,  Harlrj-s.  Thors. 
Eicelnlors.  and  Merkles.  Write  ff>r  de- 
•rrlptinn  llcward  A.  French  &  Co  .  Bal- 
^mor.v  M.I  

WK  pay  cash  fur  second-band  motor- 
cycle* Send  dfoorlpUoa  aiMl  IowmI  prlcei 
Harry  t<  Oeer  ro..  SW  McX<arRi  Ate.,  St. 

fxiul-      M  . 


Mu-r<il!i  Vn.K  iylir;ili>n  reirrouii il.  (i':>il 
with  M-vv  putun  and  rings.  $6.00,  guar- 
Wteed.    Mnnde  Piston  Co..  Miinde.  Ind. 

$2%  OO  VV.  guaranteed  rebuilt  raotor- 
cvde*  Heti(l«T«on.  KxreUior,  Indian.  Har- 
ley-1)  arid  son.  BIcyrlM.  $r.  no  up.  Tireo 
•ad  acocMnrlea  at  wholesale.  Xlluatrsled 
MMIn  A  free.  Ash  Motor  CorporaUon, 
in  K.  CUntoa  Ate..  Bocbratar.  nT  T. 


A  Ur.HT  welding  and  li-ad-burntng 
totcb  Combined,  built  on  tlm  m<j«.t  »<-lenUtlo 
principles.  I'rlce  $7.00  delivered.  Al»o 
acetylene  brazing  and  soldering  torch, 
nickel-plated,  hbcr  handle^  finest  lurch 
built,  price  fl.50  daUtered.  We  dupllcata 
parte  for  gtiy  mak«  at  torch.  Marrtiall  hUg. 
Co..  no*  Grand  Aw..  Kanaaa  city.  Mo. 


TIRB  Vttleanlwr  for  ihep  am.  Sat* 

K%.    EquiintcBt  Ce^.  9  Canal  St.  Cia- 

clnnatl.  O. 


W'l'AA  ISO  I'laiit*  $.111. OJ  ti>  $:;iir).fiO.  I)e- 
aicncd  for  all  purposes,  small  cssli  oay- 
ment.  hilinf  torea  to  its  looatbi.  wttrf 
mechaolo  or  iIkv  ahoatd  hara  oool  Writ* 

Itcrmo  Co.,  Omaha.   If.  8.  A. 


SIMPL*]  Soldering,  bolh  hard  and  softr— 
83-pago  book,  telliiig  Iww  to  Join  metals. 
Do  your  own  rcpairliii.  r>j  Uluatratlona 
iio  iwstpald.  ruptilar  MvcUanlcs  Book 
Dept.  6  K.  Michigan  A?e>,,  Chlpago. 


DON*T  Scrap  Aluminum  Parts.  Sava 
them  with  iki-Luiiilmim.  New.  great  "3 
In  1"  welding,  tvazuig  and  soldering  com- 
pound, stronger  than  alumlniun — perfect 
Bubatltuta  for  anetylaoa  weldln*— W  time 
and  r«9t.  Uao  gasoline  torch  or  soldering 
iron.  No  flux.  Booklet  12,  Sample  bar 
$l.'iO.  J  1,^0  per  lb.  r^i'd  by  fi.ili-d 
States  Amur  and  Nary,  indorsed  by  Britisb 
la  Bmid.    -  -  • 


MmttHint  Bmid.  ao-LiuBiBon  MaaufM- 
turfaw  Ctmvuif,  ITM  Broadway.  NawToifc. 


A  V  I  A  T  I  ;j  N 


BUIU)  a  Star  Jr.  Biplane— Plan  tS.OO. 
Or  send  (3.75  for  plan  and  Batbbun's 
"Aeroplane  ConstructtoB  and  Qpantlon." 
Chicago  Aero  Works.  Wawf  Biwat.  CMeago. 

HK.\TH  propeller*  rPt>r»>(«ffu  the.  «p«rl> 
enco  of  10  yi-ars'  Inti-tislvf  i  ri.irller  BMB- 
ufactureu  Most  fff'.oient  and  duraUo  in 
the  long  run.  Fur  land,  air  and  water 
I)riiimUlon.  Sp«i-lal  Discount  Oct  pro- 
iK'ller  catalogue  4c  in  stamps.  Heath  Alr- 
plane  Co  .  CTllcago.  

itAiu:.\l.N  Prices:  DeHavlland  Stmts, 
Spars,  Lnngerons.  Woo<lii«rl8  to  your  di- 
mensions. Light  Tractors  and  iwrts  built 
to  order.  Write  L.  IL  DeRemer.  Bay  City. 
Michigan.    . 

4  C\XIM>£B  Air  cooled  notor  witb  pro- 

In  tunall  alrplan*  U.  VWUeaTMM 

MacMin  rhieago. 

vnv.y.  itiKik  on  Patents— YVMI*  today  for 

Krre  (  opy  of  "How  to  Obtain  a  Patent" 
ContaliM  valuable  informailon  and  adrioo 
to  Inventors.  Tells  how  to  »<vure  Patents. 
Hond  model  or  sketch  .if  your  Invention  for 
opinlim  of  Its  patentable  iiaiuri> — Free.  (20 
year*'  expi>rlence  )    Talbi-rt  A  TalbiTt,  t659 

Tnlls  rt  Ill.lir  .  Washington,  n  C.   

I'AIC\rlHTf'.S  for  AvlaKPi:  standard 
eQulptnent.  Thonipsmi  Hjliimn  Co.  Aurura. 
Illlrn'U.   

BT'ILl)  the  Marinette  Monoplane  and  Bi- 
plane: use  moinrrycle  engine.  Stamp  for 
particulars     M    Mcyler.  318  Kast  Main  St. 

K^a'i'lnii/M,,.    M  irli, 

IIKATH  Airplane  Co. 'a  Catalog  "M"  la 
llw  BMOt  eonplata  booklot  eter  published 
on  aeronautical  needa.  Ue  In  stampa. 
Oet  our  paniphict  on  Ibid  and  MotorcTclo 
engine  driven  airpianab  4ei  Banib  Atr> 
I>l«ne  Qri  .   t  hti  ago.  

rRorraj.TTRS,  fur  air  mmmlalon.  and 
small  pr"rwlli-r«  for  molorcTcle  engines; 
can  fiiriiNli  hub  mmint'ne.  counter  shaft, 
the  bearlnirs  and  «t>ro-ki>ts  to  su^t.  (let 
mir  prlc«'«,  Ttic  f'r.Twff.rd  Jtotor  ft  Aero- 
pln'o'  MfLTT  .    New    iirli-MH.  La.  

(■o>n'LirrR  set  of  drawings  of  the  Llb- 
erlT  12  >;iiglne.  A  Valtad  Stalat  Stand- 
ardized Aircraft  Rngtna.    OMng  all  ytmn 

with  numiier  of  parts,  names  of  i>arts  and 
we'chls  of  parts.  Mail  $1  00,  O-.an  I'ub- 
I'Khlng  Co..   25   W.    ^Ind  St..   New  York 

I    "I   f  T^;  

TIIH  American  School  of  Aviation  an- 
iioiiricea  a  new  correspondence  t  tir«i"  In 
Mechanics  of  Aviation.  A  ilmr  Mii-li  tntln- 
Ine  lr>  Practical  Acronautli  h.  .\noTlraii 
School  of  ArlHilnti.  n.i.l  IflT'i.  4;(1  S. 
H-TKnrn    St  l^'hlrik-'  ^IIJ_   _ 

Bl'lLD    til"  ■■Slrmnoii!*    Biplane."  flic? 

with  mnlorc^fl..  cnE  iic     nrautiitr*  niid  dc 
»cr  i.th^tL    Jl  iHi      SVa.H-<oii   Lsurrnce,  Falr- 

fi  1.1  lif   

lUlTyANKs  and  Monoplanea.  Holnrcycio 
motor  used.  Anyone  with  m  few  loota  can 
build  and  fly  one  iracceasfully.  Blue  Mnta. 
Biplane.  $Rnn:  Mniioplane.  $3  fto.  TaftS 
Oarsae.  It  F  D    No   1.  Atlinl.  Mass.  

r  s  NAVY  offera  for  aale  Saaplanaa. 
FhglncB  and  .Spani.   St*  paat  119. 

tising  section. 


)IOOSI#  Amalaaa  Baa  two  Dropeltera. 
Pans  eonpiala.  TBft  Cinnilar  free.  Toy 
Shop.  ,-»01  Siierldan  Atre.,  Detroit.  MlctL  

LKAK.V  tlyiiijf  Hulld  yuur  own  aero- 
plane, we  rurnuh  Knock  Down  iwru  for 
succeasfui  muiurcycie  emdned  UoiaBe  on 
insisllmmts.  Plans  free.  Aeronautical  sup- 
pllM.  Irwin  Aircraft  Co,,  1220  Yale  St. 
8a<  ranu-iitu.  Cal.   

TECILVKAL  data  furnl.shcd  nitardlng 
AJrvlance,  l<irigll>lt-.H  or  Aircraft  of  \uur 
own  Invention  Siirfiu-v  —  Wciuhl  —  I'owi-r 
and  ITopelinr  Factors.  A»i>cct-Hal4ui.  .sircsa 
Klftgranii.  i-tc.  Comylete  cjiraprclmuiivo  an- 
Awer  for  Ave  dollars.  Aeronaut  Joeapb  Blon- 
dm.  A.  L.  A..  114  K.  JaffefaoQ  8L.  Lna 
Aruteles.  Cat  

100  ttODKL  Aeroplanes.  Oond 
15o  brings   working   drawing  au 

K.    Bruland.    Bedford.  Mich,  


prioei. 


"FORD"  Motored  Airplane*.  Monoplane 

Oltdi-ri,  la^tructlona.  Hlucurlnn,  AvlatJon 
Dlni"  n      LawTi  iu  c.  Kitiiias 

f.MAlvtlMl  .Men!  Ilnys!  School*! 
Charchc*:  Clubol  L'niak.-Ml  Sco  Paiia 
211.  

ONLY  alroraft  of  lU  kind.  A  practical 
blplann  that  can  be  built  for  prtoe  of  a 
iiiotorcycle  $5  brings  you  detailed  Blue- 
prints ajid  Plans  of  Construotion  of  this 
ChrUlulTersun  Jr  Biplane  as  designed  and 
flown  by  IL  P.  Chri,tolTi  r»on,  one  of  Amer- 
lea's  pioneer  aviat<'ra.  (See  illusuatlon. 
July  Popular  Mcchanlca.  I  Only  motorcycle 
motor  rffluired.  Prints  and  plana  so  .•ilra- 
ple  a  boy  can  follow  tttem.  Mall  $5  toilay 
to  c-w-B  MiBiifafilarlac  Cow,  ¥.  O.  Box 
523,  San  Ftnnelam.  

COMPLETF3  Plans.  drawT5   f<i  scale  with 


irectse  building  and  flying  InistriJ,  !!  'iis  for 
"      :  lla 

li  J  tin::*      4*1  1  n- 

Ury  Tractor.  SSe:  Mteqpor}  Monoplane.  25o: 


-l-fu  models, —  De 
SSo;  Bleriot  Monon' 


Uarilaod  Haiilcplane 
ISe:  Curtus  .Mlli- 


Taubo  Monoplane, 
slae.  .'lOc.    Ideal  Aeroplane  Gfc.  it%Wm 

Homton    Street.    N.  Y.  

INVirVTt1R.S  desiring  imtcritT^Ui^iJid 
write  for  our  Free  lllu»trau-d  i;uUle  Book, 
"M  'w  to  ObUIn  a  Patent"  Send  model 
or  nkirtcb  for  our  opinion  of  Ita  paten  table 
nature.  UIgheat  refereucoa.  PromM  Mr?- 
ice.  Beaaenabla  irrms.  Victor  J.  Snm  * 
Co..  IgT  Klnth.  Waahlngton.  D.  C. 

AfiaO PLANE  Badiators  made  to  btna 
prtata  and  iketchea^  Standard  Curtin 
J-N'i  and  other  radiators  In  itock  for 
prompt  ohlpaient  Write  for  Infuraiiitlon. 
Bome-Tumry  Radiau^r  ('"rDp.iny  .lames 
Slfi-«'t.  jtimie.    N.  V 

AIBi'Lj\.VBS,    1    to   6    paioiwigcr;  aero- 
nautical moti.-ra  :!n   to  MnO   II.    p  LowMt 
prices.  " 
P.M. 
Ywk, 


State  ynur  neetlv  Setid  for  llsta 
Aero  Kichajigc.  J.S  Park  Bow.  New 


A1KPI.,ANT':  surpllee.  National  Aero- 
llane  Company.   f.ll>   W.   Washington  St.. 

(-Tilcago.  III.  

LKARX  airplane  cuostructlon  and  ivpalr. 
Thou'ianda  of  positions  open  for  oompetent 
slrptana  mechanics.  Oar  omna  onaUflaa 
you.  U.  S>  Aara.  M  Park  Hoiv.  Wair  Tort. 


BOOKS  AWD  PERIODlCAtS 

TMPORTA.NT  Minerals  Hook  dwcrlbing 
them  and  Rlvliig  t.--i».  He  rri>t>art>.l  u> 
imow  when  you  And  fhetn  'ii  cents  or 
two  thrift  stamps.  Raker  Dlsu  Co.,  Box 
928,   Atlanta.  Oa 


J4.000  PERIOHIf  .\r>;  available  Sptvlal 
list  of  Christmas  harcalni  frt-e'  Tr^opD 
Maga?:lne   .Vgency,    Mlilillet  .wti    N,  Y.   

VUJ.L.\.  Nfexlcan  Bandit.  Sennatl'inal 
history  of  Ids  life.  2^  Culf  Curio  Co  . 
Houston.  Tex. 


THH  "Herbalist"  snrl  li.-rb  Doctor  Ke- 
cip<'  Hook.  40"  PsKiH,  20n  Deicriptlons  and 
llhmlrailons  of  M.illcal  Plants.  250  Be- 
clr<ii.    Price  $1  00.  CIrctilsrs  free.  Kntght'a. 

IL'l  Fairfield,  Maine.  

Bl'Y  Books  fbr  Christmas.  Latest  Pop- 
ular Fiction  at  unhesrd-nf  low  i>rlceL  Sevtil 
for  our  complete  list.  You'll  save  money. 
I  (arid  .<tiem  Ooinmnr.  Valnoi,  Sorfiea.  Sat- 
isfaction sinoa^lK.  XMTD  M^adlMm  St. 

Chlcari.  Ill   

ck.  t  Knife  Man  ■ 
«o|ti|  t>ndT  with 
and  many  other 
ncfer  Iweti  «x- 
by  the  king  of 


YANK  13-:  \\-!l'.imvnr<  P 
ual.    Tells  hi>w  to  make  a 
only  one  nlile  and  "im-  cI^t. 
w•onder^ll  things  tlmt  liavf 
hlbitevl  before.  Designed 
whittlers.    Made  with  only  a  pockrt  k^lfe. 
Price  25c.    Opler  yours  now.    O.  K.  Wll 
Bsmson.  Box         h.  I.  Kl  Monte.  Calif. 

sTAf^B  Chalk  and  Crayon — Book 

races,  lOc:  samples.  lOp; 
anteed.  Cartoonist 
Kansas  City.  iUr 


"^^igitized  by  Google 
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..INSTRUCTION  Book  (te  ibop  um)  on 


ACCOlT>TINO  RTStem^  »1  On  CotiiDlpte 
»et.  S«nil  now  fcir  pa.'ti  \i  Systfins 
Compcny.  3'Jl  Pulton  Sirwt.  liriHklyn.  New 
York.  

atUU'k»   un    ni.rurii    luiii   girll  jll 

Union  Atcihrv  Oilcaco.  

100. (KiO    (  (JSTI.II-'<1'    New    and  L"«d 

vwtWac.  JonnutUmi.  BnataMW.  Acrwintltic. 

Jiarhirirrv.  TrH^hi.irol.  Elmrifal.  Srlpiitiflr. 
Chvmliiiry.  M' i  .'.amcil.  Huton'.  Travel. 
FirtiOll.  iJriIlili;f.  Surerrv.  Liiw.  IHi- 
ttonarln.  MaihcroaUcR.  Kticvelor^aiaa.  Au- 
nmrabllr*.  MTctt^nouK.  PbiloDovhv.  P!Trli'>l- 
OKT.  Bcbool.  EdocaUonal :  Oarerst  u*nl 
hook  dpalrr  In  world).  Smd  lOr  vfiiruitt 
for  CataloKue.  (Nono  Free,  t  Me<  artliy, 
IMl  Wwt  Van  Burcn  8t..  rtiiraci  III. 

BIO  Book  for  Boys  TTic  Hov  Mtcliajilo. 
Vol.  II.  A  K^qufl  til,  but  oontalnliiK  noili- 
tmr  found  in  V>il.  I.  Telia  alt  about  1.0"4 
IntNCKtlna  thinu  to  maka  and  do.  4S0 
pases  t  Illua.     CInib.     Vttm.  IS.**. 

rtlttald.     Popular  M«chanlof  Book  Dfllt. 
N.    MIcliican    Aw.,    riiu-an".  _ 

MONBY  KAVING  Uacaxlue  offerB  cat" 
•lOKur    "<nt    rnr      F.    A.    Jehnaon.  16S0 

Kant  Qiii  ."^i    ciiic-aao.  III.  

BOOKH.  Booka.  Hooka.    No  maUer  what 
.  l.ln  tta  book  Uaa.  I  ran  flll  roar 
Tf  Mu  evmn  Oad  tk*  booka  yon 

wnnt.    lend  " 
LctI  Bryant, 
caso.  til 


m  oaniM  uaa  tk*  kooka  jrov 


K.N'<ilKBrai.s"  QUMtlons  utiil  aiiSMcra  fkr 
ItreiiBc  by  HuNon,  fnr  twrntv-tire  cnta, 
poMfiaid.  Kriiil  itatnps.  BeJlly'i  B«ok 
iNore.  Phlladrlphia.  Va.  

BOYK'  Tby  maJ«T  btwik,  M  PMM,  IN 
IIIUHtrallons.  V'r  postpaid.  INMni  rUOle 
^^''rl^    Ri.   Paul  .Miliii 


rsi;i.»  Bookii.  Itarcalns.  Catalan.  Hl- 
«rfn- K.  A--Hi\  Post.  San  n-anclaco. 
«&>tikg  Rimght. ) 

OTR  Hook,  "The  UiaUlUtkm  of  Al- 
cobni  from  .tatB/*  uBt  tto  Mriwaamt  de- 
naturlna  wKh  Him  PWHUtthuc.  Sl.OO  pte- 
paid  KKtimates  on  lam*  dwminr  plants 
frr<'.  liairaam  oxiM-rimnitlnic  copper  still* 
of   two   quart  caimcity   tn-r   Ir  ur  ablttMKl 

*  Co-.  TW5  Barker  Block.  f>ii]aha.  N«br. 

•  AI  THORm  .  •  by  «rn.  E  OweiT  A 
maatcrly  clacslc  fur  preparliuc  liw  mind  for 
•denticle  UUnkinc  baaed  udoo  foct.  U 
«MB._  Pwfilre  Nrwa  Co..  US  K,  IJdk 
gt.  Koiwoi  City.  Mo.  '"^ 

"HTKMMJBAfflT  wad  Bookfc<^pinc  ninT- 

Ci"*^  JSS:     AfHfc««Uc.  II.M. 

Mnrr    n<t"5.  NoahyHlft  TltPB. 


iiKAnquABTKBS.  Booto  «nnktairl 

Piibll<hfrs  ptIm-^  CatalouM  4o  Jt— m 
^^uth  SuJfrury.  Maxj.  

BACK  larMea  of  this  nml  c.tlirr  mma- 
mm,  tat  Mile.  Boston  Maaaxtne  K»- 
ttewfc  »«»  MoMttlioit:  8U.  BoloB. 

WO  MiWir  wkitttr  tou  tak*  one  or  a 
dO««l  •HUnlDH.  m  dub  llat  wlU  aave 

B"  ■■«"»!£  .  9mi  for  It  E.  r  Herr. 
^.■■•"W  BkBOCrlntlon  Serriri>.  141  Ftv«inati 
Kt.  Brooklyn.  N.  Y   

RK«;l'l<\TION8  for  thr  Army  of  tht. 
T  S  With  ■iir  amiv  at  a  permanent 
-•■•inrfH  (  f  ij„r  incrcaaed  military 

artiTitirK  abroad  and  our  coniunt  nwd  of 
a  Btato  of  itrepartdneia.  many  wilt  wlah  to 
know  and  iiudy  oar  anay  ranitatlona.  Hiia 
la  tbe  (tandard  book.  4011  paarHi.  riotii 
Price.  $1  00  postpaid,  PodUlar  Mrrhanlrs 
Hook  Vcpt..  6  N.  BUchbtan  Ati..  t'hlraeti. 
Illinois. 

PICTURES.   POSTCARDS.  NOVELTIES 

T^  Ruprrb  TbankaniTtne.  t'hrlatmaa. 
BtrtMay  or  Oonilr  Poatcard*.  only  lOr.  !to 
for  tSe.  100  for  TSe.  Wohard  Ufcry.  A»- 
burv  Park.  N.  3. 

n  iilTB  MounUIn  colomf  H«w  tnok.  ran- 
talnlnir  ?«  up-tn-datr  vievin.  pnntpald.  10c. 
War.l   I'lih    r,.     Til'Lt.     .V  H 

Post  Cards  tnm  eyerywhcnj.  Bl«  M.-ra- 
Mfampi  Special  6  month*  mMnbcnhip 
>-tc.     Uat   for    10a     Popular  Eaccbaiure. 

W>ti<l«ir    N.  C- 


KAltV  y.inr  portrait:  eaiy  work.  Writ*. 

J'hii    11.    lllark.    Katiaia  City.  Mo. 

10  IM»ST  Card  boauilfa  and  mnnbenhto 
10a    Boaolcafw  Club,  St.  hnU.  Ho. 


FOR  Your  Den.  Photo*,  rurlos.  rpllcs. 
Monthly  Hit  for  »taioj;.  i;uir  Curio  Coiu- 
pany.  Houaioti.  Texas. 

TK.V  lleautfful 
II,  Itr  jKii 


.  _  jMt  carda  10c. 

Kuelld  Ata.  jBivoklyn.  N.  Y 


HKAfTIFI  1,  An  pon  eards.  photo - 
rm;  nanti.  Seud  aianp  for  II- 
lusiraiLHl  saaiplo  ttimt.  Art  Studio.  826 
t  aHii'uu.  Ft.  Wayuf.  ladT   

LIlvK  r»at  pbotograoha.  Bmd  Jtanp  fe>r 
aamplp  ghct-t,  Artintlc  Pbotofrapher,  8:i0 
<  alb 'Uii     Ft.    Wayiie.  Tnd 


Ydl  U  iiaxne  in  Ui(  U««Bbecabl]>  Lin  ISc. 
Rample  papara  l.)c    JoOr  Oaid  ~  ' 
l»«catur,  Indiana.  


POSTCABDB  ikoa  rywywtm.  Join 
IlTo  club.    Aiqdioation  iMDen  lOe.  Harvey 

T.-c(il«'.   Demur.  Ind. 

UK<■KIV1■^  Postcard!)  frora  cverywhiTc. 
Mfnib<'rship   10c.     Elite.   HI.   4204  IryUif 

Park,  flilrajro. 


B.\(-HANaE  VMomii.  On*  wnths 
nerabendilp  tSc  RnTiM  bTMiM.  De- 
catur. 111. 


B>"ERTTHIKO  In  Po«carda.  Uve-«tr« 
lilt  free.  Wovtb-whlle  taraplrt  SSc  Men- 
tion luliiecta  preferred.  Mutual -Supvly  Coi. 

Bradford.  Pa. 

WOI:lL>  yuu  like  In  firliaiiec  piKilfardi. 
•tamiM.  coin!)  Utal>-  uhi'h'i,  with  fu  nic  of 
our  IS.ftOO  nictnhers  In  many  oouturtce T 
Mcnberahip,  15c.,  Uakyoo,  Box  HS-P. 
Krie  Pa   

RICH  Hand  Col'irrtl  Thank-ielTlna.  CbrKr. 
ma«.  New  Year.  Itlribdar  Poal  CanU.  i.  fur 
XSc.  Mountain  VIewa.  10  for  inc.  AllMrt 
Faatfera.  ttl7  Wwt  ftetleth  Aymue.  Den- 
w,  rolt»rado.  

tx'nt    card  cxchaneo 
art   rnriLi.   lists,   etc  , 
(Icrard.    Hox  2St4. 


VRMRRU.SHIP  In 
far  one  month,  thn.' 
10  ecnia.     MIsk  Soi>)uv 
Pawtudiet.  R  I  

ATROrlTlK-S  III  ll.Ulum.  Work  of  Car- 
dinal Mm-lvr.  Hrrovi  In  Itattlc*.  and 
Buln«  'iiifi  dlfT  post  i-ard  views.  Par- 
ticulars frw  Bclclaii  specialty  Ilouac.  "JSOC 
rnlon  Arc  .   Chjcaau    _ 

TRCK-HI.I'K  frlnuU  i-Tcrvwlii  re.  Kx- 
chaiisc  pcKtiiU.  Club  urcanlnd  1908. 
UcHik.  hundri  d>«  lirtliuta.  li'c  .Mt-inbcrihii  : 
Year.  $1;  half.  5tic:  quaru-r.  ijc.  I'A. 
Krirwn.    l?!*)     KIroy.  Wh  

E\'CHA.Vf;E  Poatcarda';:  Fa»cinatin« 
paatinjc.  Join  Tl)«  Hutwel  Poatcard  Kx- 
rhansc.  Enthualastlc  memberi  eTMVWberet. 
IniercsUm  aMiMaiBe  md  wontowhtie  Mot- 
■attoa  ftm  IlonMa  Oirl,  Hnet.  CUt- 
fnmla. 


DICATTrPTX  Rmrolde  poat  earda.  Baratl- 
fUl    wjnicn.    child   attidlca.   atatnarr.  etc. 

IWhnh'aal)' — Rrtall  1  Samric*  lor.  fllrard 
Nim-lty   Co  .    riimtiiiki't     K  I 


TROl'ICAt.  Florida  Poet  Carda. 
2^  coma.    M.flfir  (kMtr  M 
Krwi  0»..  Jarttoonrllle.  Wo. 


80  fur 
Jax 


PATRIOTIC  NOVELTIES 


HI8T0RICAI*  Bovyentra.  1775.  Lexm^-t'-ti. 
roncnrd.   Bwnker   mil.    Hosion.  plyniou;!. 
Rock         DcfwrlptJvc      rolorcii  BboMrapU 
cards      SriH   of   tHclrc.    '.''r.     MurMtillll  1 1 
SO  St.  Jaroea  Arc..  Ikmlon.  

MUn  AWB  BWTERTAIWMENTS 

67  TRICKS  400  Jakca.  Rbhllcji.  Tkiaata. 
Fortune  T^lUmc  Secrola.  Funnv  Readtncs 
n»d  Uff  oitskw,  lOr.  Ideal  Novelty  Shop. 
'r.ni.rs.  Nnrth  Bohev.  rhlcairv  

"M.^GIC  BbOV  Outflt  '•  6  coMMnit  coa,! 
trlrkH  MyPtIfy  eyen-b(<dv.  KntcrtaIn  vi.ur 
fhenda.     SAr  ixistrald.     Rutltslac  Marto 

llkm>    Wl   Wc«t    4:!ril    St      New  Ynrk 


NKW  Dtoeovery  Startkn  World  Anyone 
ran  make  a  violin  talk.  Yi-«.  «o  mean 
a<-tuallv  apeak  words,  alnit,  lauicli.  etc. ; 
rr.-iipni  nptmrtunUv  for  ahow  neople:  par- 
tlr-iilani  free,  A.  H.  Warran.  Fkfrileld.  TU. 


I'l.AYH.  Speakers,  ixn'i^fnir*  and  fVtcr- 
tainment*.  .Address  i)ct  r  I.,.  Catalonia 
frw     Ames  Pub  t'o  Oliln 

MAKK  Money  with  Waeic.  Mlt  .l  r/id- 
Inr,  Rocapea.  Full  initrucUooa  for  whole 
pcrfnrmaiirc  .',0e._  Frojnm  oont  free. 
Write     Polk  KamOr,  IMS  Pmpoct  Ptacr. 

ItrMiklvn,    X  Y.  

KIIKE  -  (lur  new  <nt,i|n;r  of  I'rirjUs. 
Trlr  k«  (innifs.  Jiik«>s.  N.  vrltii>s.  \\*rlclit  it 
S<')i    t!o|  C   Indiana   .\i>-     I'mria  111. 

M.Atnc  —  Canl  Trlck^^Mmd  Kf<«<llnK  — 
Joki-s— Vcntrilooutam  Sentatiorial  Ks  upcs 
frr.m  Hn"d'-iilTs  .fall* — Ro[>c« — Aiii  i^^.'nu'nl 
Ooodi.  leaner  CataloB  Juat  Otf  the  l'rcii« 
Fre«.  Wnie,  Haaney  Ma«lc  Corapany. 
Beritn.  WlaeoMln.  I.argo  Wholaaale  and 
Botall 


EJirrERTSAlNraS:  FakMl  Aett:  no  akin. 
SS*-  3>»WOt    Pictures.  Cartooin, 

TIdlao.  Chalk  Tklk.  Inatructions  .lo  emu 
Conran   2t:t5^W.  Xwirth  at. .  PhiiajOri!  lu. 

'         loka  NweiUca.  Pax". 
flct:i,r«  Free.    MeanTlto.  M,    "  " 

Ind. 


IIOU.VMANN  baa  Invented  a  new  apee- 
tarular  handkerchief  trlct  You  ahoutd 
have  it  lUuatraled  circular  free.  Uom- 
mann  .UmIc  Company,  304  West  34tli  St.. 
Npw  York.  

■  .VKWt2<T  (Ume  Oat  JUani  Iww.  Tor 
dime.         P   CaML  M  Woot  1M«i  St. 

tyyvf   y  ork  City. 

■  H.VNDriKFS  K-<  .11  i7  10  :  r  T.c  L-.^pi 
and  6  ollters  tl.OJ  postpaid.  Macic  c«U> 
Ipftte  included.  Mlu>kaU  Bno..  iMU  Mb. 
ATcrs^  Ave, ,  rhicago. 

phj:si:.\tino  -T 

Plentiful    Pack.  Ite; 
Briilaciort.  Conn. 

I'KT  CootJea  look  like  lltth»  tomm: 
made  of  black  celluloid:  aoara  your 
fricoda:  anple  P«ko<o.  fun  taulletta,  cuu- 
gfo-jete..  IQe.  Brtm.  3M  Weat.llWh 
St.  Mow  York. 


ftt. 


VtiLAyTt'ft  "Automatic"  Deck  with  IS.O** 
«ecret>.  50c  cani  Uwator  atid  rllrtt-tlona. 
Jl  Maalca'ly  atwurinj!  am!  dl-;.K  ijcarinc 
biutard  halls,  S^.  Both  Mod  by  urofra- 
•taoal  maalelana.  two  ■nod  ■ 
and  cataloe.  dia«,  D»  Cwm'a, 
I'awluckct.  R.  I 


MAOK^  Pictures.  Complel*  obtSl  ftr 
makinir.  rniir  I'ic.  Oraataot  fun  Btodmr  on 

tif.',*'.  ^i*"'  «•  aorthsiai  St. 

i'blladelphla.  I'a 


tl.Xono  MAGICAL  AJSmtW  l>i.iMayMj 
at  Honuaann's.  Weat  S4lli  Street.  .\.-w 
York.    Call  or  Write.  

PLATIXO  Card*  for  magic 

with    ronii  le«e  IliatlMllMM* 

i..Kue    ih-     .Mn'cr  Oa..  Be 


oar  ouly.  drck 


CR\-TAL  CiizJiiR  The  Craae.  Send 
tmry  '?ark.*'yT^   Wmdt^O  Ollklto,  AM- 

VAI.rARLB  Mwrteal  Maaaain*.  loT; 
three  inoiitha.  JtJc:  year.  ll.M.  Made 
t  ataloKuea  free.    Eacle  Uairidan.  Mlnoeap. 

(dis  

HORNMANN-i*  Illusions  —  1  omi  }!ta« 
JJJCka  with  500  IIIu.<tr»iluns.  I'atal  .kub 
ISC  Small  catakwue  Free.  Hnrnmann 
Ha|;  CoupSMir.  W«  «mt  Mik  8tr<^.  .N>tv 

BIO  Calahnrue.  r.r     Tricks.  Miii:ir-  r,wd%. 

.Noveliifw      Mutir  pUylrn;  runii,.  H  (lO  dn-k. 

Meyer  C,.uji>any.  ll.u  bi^O-A.  St  Joseph. 
Miaaoiirl 


HAMX  I  I-Tr  .Sccrctii.  fulfar  tlluatrated.  and 
EipoataK  tba  beat  awrreta 
of  a  Handcunr  Mnjf    Edition  limited.  Sflie 
i'o«tiiaid     It    w.   Doldce.  Jr..   M  Bkb 

str.NM.    s.MiirnrllJe.  Mm.  

::,0  .M.vu-ic  Ttlck»  and  cataloc  Ue. 
Clarentc  U  -Xlamnns.  AiiJe^aoii.  Ind. 

PU*YH   Vaudevll'e  Acta.  Monolon  Dla- 
TaWeaus    Drill*.   Pa«eai>t».  Musical 
Beadlnci.    RccltattoM.   Stweial  Kniertain- 

Clilcago.   

THICKS.  P.IT71. 5.  MajJlral  Appvatul. 
Plays.  Stase  Su;.r  lies  Mlnd-n-adlUB  AcU. 
Sensational  E»rap.s  and  Illaaloni.  Free. 
Ur^e  illuMrau'l  iiii-  caiak>aue.  (>ak« 
-Masiral    Co..    Hcjit.    T,^S.    <lahkmh.  \Vt». 

WHIST  .Sha<  klc  Escape '  Puaili»ely""MfiI 
fathomable.  Any  locks  uaed.  .Vpnarcntlf 
impoMiWo  caeape  effartod  hmantlr— TSe. 
With  2  padlock*.  11.13.  Catalog  of  ae- 
creta  and  tample  trick.  1«c.  ft  bmb  cat- 
alOK  new  and  uaed  naiuric.  Se  CmSmMB*. 
nr.-    So     Irvinic.   Chlrse,,  -  ■"■■■•rT. 


H(Ut.\.MA\.\     la    poiitlvrly    the  I 
magical   roaiiufarturrr   in   the  W>.rld 

-10    SKI.ITCT    Card    iT.rki'    ii7.d  N^f^ 
I?hi«tratis|  Cntal-B  of  Latest  Potket  Tllcka. 
J»k>-«.    and   Importod  MowriC 
t  aid   for  6c  starapa.  Z^ilo 

A.    Hallai.  Texas. 

\V<>V]»KI,^-ri,  ToIal:-ne  Trick.  The 
erealcst  i'hantom'lilic  Inventloa.  Latent 
Teleph.fic  Trick  Out  Mailed  to  any  ad- 
<irr<<    Twcniy-nve  renta.  no  atampa.  Small 

'Eue  f*tt.    Jajanoao  Moste  *  Mov  • 
"l-y  store,  M  T«lb  St  AwSEi,  TmatD. 
tanada   

TRICKa,  Puialet.  Novelties,  llooks.  fMnlo 
Pictures.     Catatogno    fn'«.     Ben.  ZUfca. 

uiyui^uu  Ly  Google 


POPUIAS  MECHAHICS  ADVUTISIirG  SSCTIOH 
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iUGIC— Trtrlcs,  Book*  and  9ui>(>Um. 
VaijU'ur*  as  k  Uif  grx'ai  I'rol 

Ajvoae  cau  katu  ttuougU  uur  lustrwUani. 
r«MUN  AcU  la  Mind  Mwdtin.  Bpirltual- 
Ua.  Bope  Tt«s.  tW,  Lmw  Uluatrauid 
ProfeMlonal  CaulofUA.  Itb  Ulcuo  MmIc 
t  o  .  l>e(  (    It.  It  Wot  Aduu  St..  cET 

rtjpi.    11 1  mou.  ^_ 

MAi.ilL"  Tricks  fMf  I'Tki't,  imrlor  aiij 
•taxe-  Laigvsi  assorUueiit  In  thr  uorld. 
Tluinton's  Book  of  I'orket  Tricks  'iof. 
Book  of  Card  Trick*  25c.  uostpaid.  Send 
ic  Mamp  for  catalogue.  (ZiS  pace  profit- 
(tonal  catalogite  33c. )  Refundrd  on  nnt  $1 
oftlf.   A.  yeUmau.  115  Bu.  Ulatc.  Chicagu. 

 TAMP  COLLICTim  

•1  DIOICKKXT  .>(tanip*.  packrc  3  un- 
Mad.  Chin*  ablp  •«<.  2  icarca  animal 
•taam  Utfa  $1.00  United  States  menu*. 
PMranUon  gauge.   mUlliBeiT»  acala^  niltf 

aod  prlre  llttji.  All  for  0e!  Finest  ap- 
proTal*;  British  Culuules.  etc  I^rxo  lilii- 
counts  We  bujr  coUedlon*.  Write  u*. 
Tennril  Stamp  Co..  Dcpc  P,  ITullerton 
BUIg  ,  .St  Louli.  

50  DltTEREXT  vrry  fln»  Brillfth. 
Weacta.  Portuguese  rolunio*.  South.  «>n- 
Iral  America.  Mexico.  53c.  8«od  today. 
fatUer.    701  ninlon  St..  CInclnnall.  O.  

75  VAK.  Tairaanla.  Ouadelnpa^  Qna|i 
Iw.  BoOtar.  etc..  nn,i  uns.  13e. 
m  O.  Bnrwon.  SturgI*.  Mirh. 

APPBOVALs  «o",  dUcount  BefSmm. 
fmat.     Stamni    bought.  Ltat, 
fnh.  CIctro.  PL   

A3f£RlCA.V  Packet  VtM.  Kartr  iMUMk 
Co—ue  lu'Tatltw.  Wftmim.  hl(h  VAliiM, 
•■Ml  2e  coin.  Stiav  Co,, 

OBtaxto. 

INTERXATIONAI.  Paehlt.  IM  www 
Bom  all  over  the  world.  Blc  mine,  only 
Ite.  CoTert  Stamp  Co.,  39  Sikto,  BarhM- 
Itr.  N  Y  

iNTEHN  ATiaN'AIi  ParkM.   IW  dlffcmt 

•lamp*,  tliie  TaitatiW.  Uc,    BOC  Itt,  MUI* 

kitn.  Minn. 


BEHT  onp-(v«)i  aiairi>v«l!i  hi  America. 
r.  p.  Haiid,  HIT  So.  60th  HL,  I'hllulel- 
^   . 

mAXOLi:  .\[>[)rotal* — and  up,  3 
ti^uacd  <(ami'4  Kn-e  to  approral  tBoUailltft 
Ref.  Write  Harfred  Stamp  C».,  DtBtF, 
'>rm«nl"vm.  PtillailelpMa.  Pa. 

NErv\'  Ilninawick,  No.  7,  to  appruTal  ap- 
BllratJls.    3c.     Murray.   5560  Knrlght  St., 

at   UmH.  Mo.   

COMPLETE   wt   Egypt.    1»14 :  cataiop 
4*.  for  11.00.    C.  B«lttar.  Box  IMl. 
It.  Midi.  

coT.R-s  Arprorate  wni  wttafr.  Write 
for  »>  i.  in    w.  J«r  cut,  ani  WiUaea 

St.  rhl'-ago. 


START  a  Stanip  ( ■.-!l.-ctliin  — tiS  (lifferriil 
*tamt>!t  from  <'>''  dlfrcn-iit  furvlini  coiititrim, 
Uvdudir.e  Africa.  Ada,  Au«tralla.  Europe. 
West  I.'ulifs,  etc.  Our  pamphlet  which 
tella  "How  to  niak«>  «  collectUn  DtoMrlr," 
■id  prte*  IM  or.anmm,  pMtaii  aad  •eta. 
tfl  flor  oolr  16  MBtL  QiMMi  Oty  iiamp 
jgi,.  Boom  36,  6M  Xace  St.  nnrtnnati. 


M  DIFT.  Aufliidliii 
Carltoa.  *U  VuTmi 
ytltf. 


10c.  B.  H. 


•I  V.  8.  UBimDUnr  Wtm  «•  «p|iraral 
appllcanta.  BidoM  fc.  Utt»n,  Sock  It- 
laod,  ni.  

PBOfTT-HHARiNU  ApproraU  now  ready 
Air  Balling.  Kef  pleane.  IlilUm  Stamp 
Co.,   1018  Quell   St  .   Sin   Franrl-ni  Cul. 

PREB  Packet.  Canada.  SIrxiro.  China. 
Weat  Indic*.  fta.  «llh  nvmt  for  W% 
approral*.  tntUmo  tc   Oeorn  Flagg.  Mani- 

ffelil.  Maiw.  

PliVNT  .XpproraU.  fUn^l  vaIiii-5  Church. 
>:t27    M-K.-nrie  Arc.   Prr«.i\«.  Cnllf   

1<H)  STAMPS.  Ttc;  20fl.  IDc, Ml  .lltTirmt 
British  Colunie*.  20c.  50  diffemit  South 
and  Central  America.  30r,  Bucfcey.  413 
Bown.  Davton.  Ohio.  


..jtntton  Mt, 
.  Mesleo  City. 


BAROAIX  —  M( 
only  15c.  Carter. 

Metlci  

51  DIFTKRK.VT  Britlab  Colonlell  and  i'l 
different  I.iiiarnTtf,  S,V-  l.iotirl  .Knillh 
^^mp  r      ll'iv  <07.  llHrtrdnl.  Corm   

SWITZKKLANU  50c  Aeroplane,  unuitwl. 
—^-fl.dMtmnt  itaaipa.  30&  Jacob  Fi<cb- 
ar.  UwnSiBrtli  _  fiawtfr.  chlcaito.  

100  DIFFERENT  St*inii»;  fhlna.  Guato- 
aa«la^  Vjclarla.  Japan.   Philippine  !«land*. 

jWft.  all  fo^wi^  IOC.  Clana«» 


Caiu: 


FRKE   7  different  Newfoundland.  PtOfl- 

ileinv  sianii)  Co..  ITmriddtcc.  B,  1.  . 

itt.sTACiE  stamim— 76  all  dUTeri-nt.  luc: 
40  farlMIr*  I'tUted  Mtatea.  IVc:  50  ruletlfs 
BritUta  Culonioa.  1 2c  BorKb.  Wideoer 
Btlllding.   I'hUadelptila.  Pa,  

l.OOO  STAMP  BarRalns.  lint  frw.  Col- 
lector.    I'.'.r.    Willliii;i>.ii.  nilljil.-lt.liia.  

FlI^ATKUt.  fiiimy  siumii  iwi[irr.  Send 
card  for  co|»y  itirili  'lDiufM.  2173  WIncheli, 
('indnnatl.  «>hli>  

AITBOVAUS  R«-rerc4)Ce*  required. 
Champion  Stamp.  Uutloo  C.  Box  40.  Mont- 
real.  

FREE— Twenty  ftiitcl  StllIln>^  with  GWe 
Approvals.  >ini')<»i>  ihr.r  cciil.-.,  lUiut 
Slam p^  fo.,    4".'  Soulh  llal.^toi.   t  lilr««(>,  

l(/l  MI.\K1>  Stamps  and  intermtine  Usl 
fret'.  I'osUjte  lie,  Payn  Slainp  Co. .  138 
Norl h  Wrllincti»n  St  .  I^ps  Angeles,  t'Hlir 

.ST.WU'S.  :.0  viu.rtUn.  Tran^yaaJ,  Bra- 
zil. I'tTu,  Cul>a,  Mexioo,  etc.  and  Altmrn, 
lOc;  6U  (lilTerrnl  V.  25c:  1.030  bingaa, 
i  n::  l.OOO  mued.  40a  Uat  frae.  I  buy 
■tampa.  C,  "  " 
Si.  Loula.  MpT  

158  t:KNt'IXB  Focalm  Dtanpa— Mextoo 
War  lasufs,  Ymeauala,  Balmdor  antl  India 
Serrii-e,  Cualemala.  China,  etc..  only  lOc. 
Fbieat  apjiroral  shevu  50'r  to  60 
Agnils  waiitett.  Big  7;i-i>.  Ilstjt  Free  We 
buy  stanitw.  Kslabilshed  25  years.  Huas- 
aian  Stanip  C»..  I>epl.  .'it.  SI.  I>oui«.  Mn. 

STAAU'S!  5J  nuTert-nt  Belgium  (large 
M-color).  OUna.  Jamaica,  Portugal.  Venes- 
uela.  etc..  lOc:  1,00^)  ««rlt  mixed.  40c: 
lOO  varieties  8^  5oc:  I.'>l>o  htnges,  hir  ; 
Agent*  wanted.  50%.  I,,i«t  free.  I  buy 
■tamps.    U  B.   I>ii«er,  Oyertand.  Mo. 

I*.\CKKT  of  i3  ataniiM;  no  two  rountrletf 
alikr     I'arket  binges     Set  of  tl   and  12 

r.  s  !!■  5  ,  all  for  '.<•.  Meiiiliiti  pafer. 
Mlinii    sump   Cn  .    Tuli-di'.  (lliii.. 

•Jl  ^  AKUrriKS  Ciit>an  Blamps.  10  cents. 
I>«  ^uf    a.l>00    low-priced  MliBM 

^^^^ 

STAsTlPS  Gl  all  different,  free.  Po*t- 
age.  ic.    Men  lion  paper.    Quaker  Stamp 

Co..  Toledo,  Ohio.  

20  UNCSEP  ataropa  free.  All  differenT 
Pnama.  2c.    Flsk  Stamp*.  Toledo.  Ohlp. 


100  niFBRENT*  ularapa   10c ;  200.  25e. 

MIrheal.  5002  Prairie.  Chicago. 

Fred 
New 


 I  _H>c:  200 

Approval* 

r.iii)    I)IKn-:il>:N"r    Htami*.  5nc. 
Onken.    630    THlh    Street.  Brooklyn 
York. 


r.Oil  MIXKH 
WraMif-rby.  Mi 


C  S 

I  i  r  .  It  . 


nl.i 

Mill- 


an<l   new,  lOi- 


STASII'S  wilt  on  approral  at  70*  dl*- 

ciMint.  iii'f.nnce  riHiulrid.  EiDury  RenoU, 
HaiiMVir.  fa. 

105  CHINA.  )>tr  .  itamp  dlettoiiaiy,  IM, 
3c.    Album   ('00  iilustratlona)  te.  Bat- 

laril.    StK     A  Bn*ti>n.  

ki;i-:k,  l'.'.  iiifTtTnii  IV  .s7,  wuhMi(M? 
appriivals      V>it  |.»..rt    Sr,     Ifio    liirTcrcnt  I.'. 

S.     •-'■•p.      S.'I,I.-.iNt.-      I!...rr,r  IJI^  

7S  I>IKI-'EKE.\T  «tamp«  free,  to  appll- 

/tireS.£B^[ra'*S^ 

MlMiti   Wur  Stampfe— !'>    ll'T  .   fr<-e  to 
applicants  for  approrsN     Ciiirite  F.  Lliui 
Columbu*.  Ohio 


 RARE  C0IW8  

COINS,  medal*,  paper-money,  antique 
fin  -iniiri,  IndtM  retlis,  cuite.  Ltata  free. 
Antiiue  Shop,  SSa  goolh  IMk.  Philadel- 

ti"»   

CONLKa'TORS  Hundred  pn^i-  niaga/lne. 
Two    li«ui-«,     I'ic.      Wr»t,     .Siiju-rlnr,  No- 


nl.K  .M.  tLPv  of  Ail  Klii.U  Wsnted.  Wo 
hiiv  and  spII  i.vi  r  $  1  (lo.noO  nO  wi>rtli  a  year. 

pay  ranh  fur  UMrtiwnds  of  cvins  and 
hilU.  Many  valuable  cuin*  in  circulation, 
fiet  posifd.  Send  4c  for  our  Large  Illus- 
trated Coin  Circular.  Send  now.  Nu- 
mtamatlo  Bank,  Dept.  B,  Fort  Worth. 
Texas.    

col.VH  3  forelen  cin*  and  !«-llin»  Um. 
I"c  Illu.ilratn!  huviiiir  ll«t  I'l-.  J.  C, 
.SI,  |,hi  !■■>.   1701)   Main   SI  ,  KIkharl.  Ind 

fJK.M  TNH  ohl  c.<n  and  large  12-pagv^ 
llluHiritti'il  Coin  CalaIoz  for  ten  reola.  Just 
a  "Kt't  Ri-quninlf-l"  i  ITit  Bcod  noWw  B. 
.Max  Mehi.  Cnlii  Dciilir. 
K,    F<irl   Worth  TfTT- 


MeU  BuSrTWt 


COINS — Kclli-^;  S  • 'inoiis  rare  ci)|ni  with 
ratalof  for  only  15c.  Bay  Cbapla.  New 
Berlin.  M.  T. 


fX)rNS— 5  cufioua  

Vlgv  Calajog  neul  poatpcld  tgt 

Htiiket.    ilome,   N.  Y 


CALItXiRNlA  itold.  Quarter  «lie:  27o. 
%  sixc:  53c.  »c  Piece  and  Catalogue.  lOa 
.^»^nan_Mhul^,   KIpB  (fltf,  jjff,  

CAUhoBNlA  Uold.  Quaitar  ttae  and 
cituinlila  MlcM.  >*iw  YieoHunt  nlaoa  aM 
Catalog  Uo,  atnar  MmiIIi,  Vdan  Stu; 
Mo. 

NSVBK  till  old  oolM  nam  yap  •aTMi 

CoprrUktMnt  ItltMtr»ted  COln  Value 
Doiik  (New  Edition) — ebowlnc  hleh  prices 
»r  p«y  HiindnHis  of  coin*  datrd  bifore 
I'.iOii  waiiteti  Si  to  $850  paid.  Send  lOe 
for  viHir  copy  today.  Your  e<lM  Bar  i* 
viiltiable.      Ihternational    Coin    Oik.  Bas 

I'll! ,    Phi  I  adelplila,  _Penna  

I'LK  Coins.  Large  Fall  Selling  (  -lU- 
toifui-  of  Cohl*  (or  Bale.  free.  Catalogua 
<iuoiiiig  price*  paid  far  aiUm.  tea 

Willi,.,,,   llesaleln.  101  TNBOBt  St. 

M.   Boston.  Mass  _  _  

$4.25  I-IACH  l  aid  f.,r  L'.  S. "  Flying  Kagla 
eenie.  daiad  liljii.  We  pay  caab  premltaaa 
m  iHBdwb  fit  old  eotaa.  Bead  10  oenli 
fbr  rauatrated  Coin  Value  book,  iiC 
(let  posted.  It  may  mean  your  ftirtuoeL 
narke  Coin  Co.,  Box  15.  Ijt  Boy.  N.  T. 

mrs  CRISP  vula  Curreney.  Uc 


roil  toy 

BOYS   to  dUtrU'ufe   samples  and  

riritern  for  holiday  lanls  Large  profltst 
frre  ^4ample  outflt    John  W.  Burt.  CoshoO< 

ion.  Ohin  

lioVH.'    Ulrlst     Tbe  new  Jtinor  Soool 


,M«(w.  ^ 

CMAKK-M!  Mill!  Itoy^'  S<-hiioUl 
Clubw!   rni«l<'-M  '  See  [xtge  ill 


AKRO  is  a  llvp  one.  boys.  .Send  2S  oenta 
now.     American   Novelty  CO.,  St  Joacpk. 

Mo  , 

AHRIAT.    Express    Olidcrs    aafl  forty 
fixiy    feet-      This    Intrrpfitlnr    lndoi>r  and 
oimlwir   toy  sml   you    fur   only   ton  cent* 
alln-r      lolward   R    Smith,    Walla  WalU. 

W  a.»  1 1  i  1 1  iTtoii.  

"itoVS!  I>riTe  Real  ArtaUon-Type  Bpaad- 
Rter  at  high  speed.  Easily  and  InaQM- 
slvely  constructed  at  home.  CooalnMnaB 
pla»,«  r.Oc.    Aen>  Car  Co..  Racine,  WIfc 

JCST  Published— B<xrk  3,  Boy  Mechanic. 
Hiin  Thing*  for  Boy*  To  Do.  p»talM 
!i  Uiliut  found  in  Books  1  MM  4lf 
}'t\ec*:  «02  Illustrations.  Fne*  fl.tt 
I'o^titalil.  Hooks  1  and  2  are  alao  for 
«Hle  at  »'-'.00  varh.  St-tid  your  order 
to  day  and  make  soine  bright  bov  hapwr. 
Popular  MaalMirtgl  Book  DaiK..'  6  N. 
Michigan  Are..  Cnleagp. 

■ANUAL-TRAtNING  SHOP  EQUIPMCIIT 

AND  MATERIAL 

I  MAKI-ai!  Men!  BoyaJ  Bchoolal  ChBPeb- 
Clulwi!  I'makeM!    See  paip-  ill 

CA M E RA8  AND  PHOTO  SUPPLIES 

DON'T  cry  over  spilled  milk.  Send 
roll  of  nim*  and  dfty  cento  for  prompt  care- 
ful flnlshing  and  a  personal  letter  of  In- 
ittrucfions  CTirlng  your  faults.  Photo  poatale 
from  any  oholo  or  nim  with  or  without  titw 
fifty  »1,75  100  $2  75.  1  000  $20.00.  De- 
liwry  prepaid;  »atlsfa<-Uon  miaranteed. 
We  make  any  sir*  prliu*  In  quantities  at 
lowest  pric-s;  let  us  know  what  you  neecK 
Hxin  .  nlar^ements.  SSc:  Barbeau  s.  35S*F5 
Rriilge.  Oswe<r».  X.  T.  

KODAKHRB— Tlaaay  enlargemenU  for 
your  sfwral  negatlers:  alx  5x7  or  three  8x10 
_$I.0O.  John  F.  Tost.  1400  R  56th  St, 
ChPsgn.    Ill  ______ 

VI-isT  i'o«'k«'t  Cameras,  sliijhtly  uaad^at 
(treat ly  rf<Ui<  ed  iirlces.  Send  today  for  MK. 
I.,  llubrr.  1146  Slebblns  Are..  Broox. 
.V  Y 


AMATWB      Photograplw"  A'«''"V.';i'- 
— —  to  the  Ftwtrr  Studio.  Mk- 


_  yoor  alBia  to  the  l^twtrr  wiuaiti 
h^,  Twd.    FInrt  i»»n  and  prtnti'  fr. 

SENT)  for  our  Catalo*  -No.  121.  If*  Jlw 
bigeest  llcl,'  ihli,^  in  the  photographlj 
world  I»ok  <wpr  Its  raci«»  and  see  the 
wonderftll  ralnea  k(v,'  and  the  money 
vou  wni  sare  by  buvli.E  .f  -Vnur  money 
back  If  >-ou  are  not  satisfied  for  any  rea«.n 
whatsoewr.  Brery  Camera  o*""*  •'^""i? 
hsvB  a  copy  of  this  cataloa.  Send  fmr 
v"r,  to-liv  If*  trft  A  postcard  will 
bring  it  to  vou.  navid  Hten,  t>mr*^^ 
Value.  Berrtce.  ^  SaUjrfactioo  Since 
im  OMW  BMl..  Oilraio.  lU. 


Ly  Google 


U  VOfULAR  JElCHAinCS  ADVXBZISiaO  SBCTIOir 


FUkJS— The  lArgcat  uid  nuMt  eonpcehen- 
•h«  Btfnln  Un  of  used  ind  new  CunnAs 
and  BoppHw  mcr  offered.  Send  for  youi 
copy  rtniit  away.  Sep  for  yourrolf  howr 
inurh  uioii'v  you  r»n  »«v<-.  We  do  not  «l- 
tPniiit  li>  tnnkf  a  hie  prutlt  but  prefer  quJck 
UltM  tlia!  (urn  (iiir  ii:iuii  y  mor  fa»U!r.  We 
iMTe  iIiuiI'..hhK  iir  >.»t:-.tl..l  <-ui>t<mir-ra  tU 
•MT  Aiuvrica  uid  oUu-r  ctjutilrlcit.  Yuu  cau 
ttar  XMT  wlMtilmi  for  tea  dajrs.  Ii  It 
pratM  unaatlafanonr.  rMurn  it  and  ynur 
tnoncv  will  br  refuudetl  In  tMll.  Cailral 
Caiixra  (  u..  K'4  80.  Wafciah  AWi.  LaPt 
t-l,   rhi.-aitii,  III. 


Kui>AKj-U{.s.  AttanUon  —  SxM  nwwited 
ctiUncenieol  iinrtMU  3^:  send  BMmttvt*- 

city.  1_  

AimKiRAPlI  Bcrceu  Ukes  the  place  of 
tlie  t'lgwrt  Nceattte  ftatoudier.  aent  upuit 
rrrolpt  of   price— osT.  UMl  WlO. 
Olie  Artocraph  Bnwm  On.  6M  lifUi  Am. 
New  York-  

OUKJUXJT  exi>o.-<urin  «.1«.i,vn  Aiiinhir''. 
aiiy  iigtlU  Tbe  'itilut  uud-r  actimlb'  l<«l» 
tto  Uslit  and  claarly  Indkcaim  tho  ovrrrct 
ttaiiw  on  Uw  meter  icale  iiaelf.  Satiifac- 
tlon  (uaranteed  or  mooey  bm*.  Write  fiir 
frif  lumkU't.  Afitnt.H  rtiu  itiakn  muuty. 
Price  S2.S0  postpaid.  Trllux  i'boto  Co., 
mUY  aiarqiiett*  BldK..  Clucairo.  

AMATKTTRS — I  make  eiUarscmenti  from 

ymir  ii<-t:.i<uc~  S.-nd  imji.iHm<  «ii<1  quarti-r 
fur  Kniniil.',  1-17..  hxli'  If  nut  cntirvly 
pUsiKi'*!.  ri'tuni  Um  oiiliu-fKHu'iit  fur  refund, 
^.   H.  Ivitilili).  MiKwuii.  Conn.   _ 

t»Ili-COL<>RKI»  8»l(t  eiiUritmiriit.  fnm 
ytiur  liliu  or  uiat<>  itccatiTe.  Sl.SS.  5x7. 
9So:  11x14.  $2.00.  Work  guarantft-a. 
Wrlt«  Onieitee  An  8iudiu«.  iJ  KlUiuure  hil., 
BucheKter.  X.  Y.     

"  12  I'lloTtXjlUM'IIS  -l'  1  RutiiJi  WUd 
Wc^t  .•'h  'W  '  7  r,  (,ulf  I  uniis  to..  XluUS- 
tou,  Texaa.  

YUUR  PboU)  and  iiUe  aeta  2S  giunrnod 
atamp-atae  ulmitm:  yiw  pbnto  mumed. 
frianipK-  Krtv.  MuM-atino  Aacm-y.  I'iM, 
llumatiuo.  Iowa.   

lU2tt  CAL£M>Aa  made  from  your  favor- 
Ua  film.  Hand- till  tad.  Hand  Um  naaatlve 
and  tSe  for  aanpla  and  prlota  per  dos. 
A  fine  Xnaa  «lft.    Addresa  Aa-lJ-Idrk-M. 

BrlMol    Vermont.  I>rawer  C.  

KOXiAK  I'i.  lur.n  "c  fur  any  sl/v.  11<1U 
Ot  packs  (li-M  1  ■[ .  ,1  for  li>C.  h.  u.-  ni'iy- 

iiXL  Ideal  riii.U)  Co..  WiuaUHi -.Saioiu, 
K  C.  

tlO.M  IKil  tUv  liir  Araateur  i^tosra- 
phprx;  ten  c<i5ii;>i  ^ririK-t  ilxn  plail  Wkkdl  baa 
IM'cn  hUcrFaafully  .'i-<:ali.l.  S.  Stnoab 
Lrrulonville.  Vt..   |)i-t<L  1. 

TKIAL  Order—Send   I'Sc  itirl  roll  for  6 

prttilK.  or  ti  iii'Kjtu.s  i,ir  nprint-i  Kajt 
Ik rvlif.    Day  Mgtg  VIikUk  Co..  .StMUlla,  M>». 

Hl-:-NU  ua  your  faTorlte  n««ati*e  a«id  11.00 
for  four  81IO  CDiaaWMnta.  Or  your  Him 
dBToIopod  and  alx  prteia  for  luo,  coin. 
Bwerior  Photo  Henrlce.  Labanon.  Ohio. 

WlklTB  for  our  plan  whcrebr  you  can 

aecurn  artlath^  kodak  jirldi^  of  rn<*t  any 
Bubjnt  yuu  dvAirr.  .S.uU  12  <<ii',  t"r  a 
nit-o  lot  of  Munplcn.  .Snuth'a  Photo  SUvv. 
t'lliiton,  llUnola. 

AZ - U - L V K  -  .\I.  8end  y»viT  next  roU.fUjn 
and  15c.  wut  make  aix  pctoia.  ana  "naod 
Uiited"  tn-v.    Addreaa  Aa-it*lyk«at  DnMT 

f.    Hrlslol,  VcrmiMil. 

Ill  V  I'scd  Cam<Ta»  now. 
now  iMdjr.  BpcGUI  value*. 
Canam  BwliangBL  ast6  801 
Cbloaao,  jn. 


BafiBlB  Vat 
Writa  today. 
~^  ■  Aw.. 


^  -  V»  IBe  vltll  any  alio  fllcn  for 
deralopniant  and  ate  wlvct  printa.  Or  send 
iU  neratlTPS  any  ulie  atid  i:>c  for  six 
prints.  Or  send  'Mv  for  one  8x10  muunU'd 
ciilarcrmriit.  ftompt.  pprtifl  Mxrlct'.  Ito- 
atiokc  l*lk  Id  I'uiUluMg  t  il..  2oy  Bell  A»e., 
Bus  link)'.  A'a^  

».-.O.oo  F(Th  i'hotoicrapha  — TUa  pcica 
paid  for  pbotxerapha  If  they  meet  Ottr  re- 

OUiri-inriilii.  r<  rliairt  onp  of  vuur  rli  turps 
v.lll  brti'ir  llii^  am  utii  Kit  r iirt.i  u In r-i, 
addreM  B«dkrafta,  Pept  11.  Denver,  Colo- 
fadow   

WW  ISe  w«  will  dcTeloti  and  furuUh 
rrintK  fnim  r»ri<«  «  or  l<  »-\iii>surc  film,  or 
erilarwrini  ol  :\7  ymir  favoriU;  neitatirc  15c 
to  uli.w  (jualiiy  Hilt  n-TMCf.  AaMldated 
Photo  Comi>aiiv.  .sii,  A.  11.  ~"  " 
Ohio. 


BIfi  Mon.  v  >Javp.l  r  n  I'li.>i.«raiiUlf  I^Tinea 
and  Ain«iratu»- BO'^.U  rx.  lmigCTl:  r^pslrlne 
done.  Amateur  nnlahliic  and  enlarrlna 
done  protnirtly  and  maonahlv.  Prici-  Hit 
aimiieatlmi.   Rahji  2.  Qnlam.  Anorle  Bidg.. 


POPULAR  KadianJra  Baadars:  SMkd  for 
the  Bum  CataliM*  «f  nwi— laiililti  Banalna 
Kree.    Cmnpleta  nair  eaaura  and  aareawry 

cataloi;.  (iimrtleto  barratn  list,  the  only 
)i<  tu  n  I'li'turi'  Camera  Catalog  publinliod. 
Carui  rns    c-\cli.mKed    or    bdUlthl   for  cash. 

ik-nd  itc  Stamp  for  •  baoka.  Baaa  OaBan 

conu'Hiiy.  iH'Pi.         109  M.  Daacbom  St.. 

Chicaiiu.  111.  

KQI'll*  >-<Jur  camera  or  kodak  wllh  a 

Wotlcnaak  l.ori*  aiul  Kliuttcr  and  obtain 
the  best  >^ihic  reouli*.  ttcaunrul  de- 
K'riptlTa   ratalocue    "B"    sent  on  request 

^raiu.   WoUetiaak  0Miea(/On,  ilnrtiiniia. 

1 ' ^; vra^tPIXC.  Prlntmr,  EnlarBTuir.  KvT 
clu  Ively  fur  llif  Aiiiaiour  I'holosraijlur. 
Scud  for  Price  lint  anil  .spi^rlal  offer.  Chl- 
I'iico  riioto  PituiOiiiic  Co..  54  w.  liake 

St^  n.  H    A.  <  hii-ato.  III. 

I'O  y,>u  take  plctur(>sy  Wrlta  for  'baa 
lanipit'  of  our  bi|c  macazln*.  abanftW  tnw 
lo  make  better  plctttiaa  and  aam 
American  Pbotaffaffegr.  f99  ~ 
Boaioa,  Maaa. 


 ^  ^  10  Mota.  Prlntt  1-4-5 

canta.   SatlaTadlon  auaranteed.   J.  F.  Van- 

(l.tihurt'.  M  \\  .  f  ,)i->.':;t  S;  ,  rnrtlalld. 
On- 

MOTIOII  rtCTMO 

MOVin  Camcns  $50.  Tripodt  IS.  IBlH 
Projrrior^  $40.    200  fe«<  fllma  II   JtoT.  SM 

Flftli   .\rt'iiu»>,   Ni"W  York. 


MAKK  Miiiov  V\.-t.  Hraall  oapital  aUrU 
you  with  iruraiiutKl  profeaaional  morlnc 
picturv  macbltir.  Camplete  outflt  on  easy 
iiavmuiitft.    £«ally  acconitlialwd.  CataUHWa 

Vrit\.  ~    "■-  - 

Scrtioab 
gmiTl. 

«9O.00  BVYB  cnoHdata  profaaakmal  Mo** 

Ina  Pi<nura  outfit,  maehino,  •apptlea.  film. 
Krerythlna  ready  for  use.  Write  for  Bar- 
ualn  sheet    Feature  Pllni  RxrhinKP.  Dept. 

>iA.  22s  I'nion  ATftiuc.  Mempliiii.  Tenn. 

.MdTluN  PlPUirc  Mm  lilsus  Film  ami 
Kuiiill.-^  Rur^ajii  Vr<f  National 
l!'iu:iiir.riu  Cmiipany.   |iulir:i.  Mh,-.   

.M.\KK  Money  FB.nt  Stan  "M-Tif" 
Tlii'iiirr  wllh  jiiiiall  capital.  Buy  c-omplHe 
l>roft.«it|orial  o-ittit  uii  easy  paymoiU.  Op- 
iK  rtnnllli'B  cTrrvuhere.  Eaally  aceQmpllsbed. 
Catalog  fh-e  We  teach  you  tba  ixialaaai. 
Nntlonal  Klorinie  Pirtnra  Co..  DapC  PS, 
Kllsworlh  BIdg..  Chlcitgo  

FIT.MS  for  Sa!»— $2  no  per  net  Quaao 

Feature   Scrvlrr.     BirtpliKham.  Ala-  

PnOTOPT-AT.S  In  dfroatid.     Make  extra 

WotiPV.  We  Hhiiw  V  II  li"W  ni'*.i:t<  ffev. 
Ill  <   [^[^[[►iH  rN     l\in    IT-     n  J,0    I  hi.  ai;..^ 

MOTIO.V  Itrturo  Operation.  Staxe  £lec- 
trlea  an<t  Ittaitona  —  The  only  practical 
handbook  and  anide  pubilahed  for  notion 
picture  oiwrators.  thi»«t<T  electricians  and 
manaKcnt,  A  thorouirlily  pra'-tlcal  and  ine- 
ful  Ihm>I(.  rftvcriiiif  thi»  aubji  i"t  oimnn-hrti - 
sively.  I'lH-kc-t  sl/.e.  |i  arhfniri-  .^;i3  pajns. 
fully  tlliisUal<-<l  I'rlif.  Jl  .•11.  r.o»tpal.|. 
iv.i  ular  .MiTl.ntilr*  lk«jk  Deuu.  t>  N.  Mldil- 
cull  Ave,  Clilrago.  

>[AKR  extra  money  wrtUnc  photoplays. 
Particulan  ttm.  WtUmr  Tlnkny.  Sublette. 
Ills. 

THOl'8AXD8  ofPllms  for  Sale N-Spectnl 
Features,  RcUcloua,  Kducational.  Comedi<-s. 
Westerns,  Dramas,  War  and  Historical  sub- 
jects for  any  entertaJtmicnt.  Wrue  frr 
coniplcle  ll«t  and  pru-c^  KHsworrli  Film 
Kv  limn:''.    Kll'mnrth   Hide.,    f  hl  '^to^  

FII>:K  ti>  Wrilcp*— A  WQiiUrrrul  little 
b<xik  of  mMUcy-niak:iii;  hliil^.  sueKt'Stioiit. 
Idoaa;  the  A  B  C  of  sm-ix-tiful  sPiry  and 
play  writtnf.  Abaoiulely  Frae.  Just  ad- 
•Inaa  Aadwn*  Piaai^  Oapu  U, 
.Vew  Totlt. 

BAVB  tara  eaaanlalv  MaaliiL 
kfarhioe  ontflts  for  aale.    Talue  tSSo.no 

en/'h.  Will  sell  each  niitni  for  il'iii  00 
rifih.  Writo  fur  infoirnatl  1..  H  B.  .Inhii- 
lii.'ii  I'Vl  <'larfiicr  Avi  ..  «l.ik  Pi-U,  III'iv  i«. 

M.XKK  niom-y  wril'.nit  I'll  i'  ilav>:  ili  - 
talU  free  to  Im-kIiiiuts.  No  (  '.rrr -i;..inil<'in  i" 
rounuv  ProUutt-rs  Lcacuo.  230  Wiiiii«risli;, 
81  l/"tiH  

Pit;  I'ri>lH  Mchlly— Murine  pir-turc  I5u»l- 
ncs  itnall  capital  utarla  vcu.  easily  ar- 
coroplished.  Tearh  you — fnrnlab  evemhina. 
Bakili  J.  Ooben.  Arnrie  BIdK..  11»  Aivia 
St.  rhleaso.   T)*»>t.  M. 


BE  a  News  Weekly  .  

Ble  Mnttey.    Seti.l  for  Hat  of  saw  and  used 

I  'iii'TDH  Comploto  outflfK  from  tSO.OO  «p. 
I  vni>it  adtli")-.  Write  today.  I'opt.  11.1. 
Ma»ii  Camera  rompflny.  I09  X.  Daartioro 
St.  Chlcaaob  HI. 


EDUCATIONAL  AND  IN9TRUCTI0W 

BLLLJ)INt;  (;ontrarlor»  Home  Study 
Course.  Iiidiiidual  liwtructlon.  »aUffa(tl(»ii 
cuaratitn-d  or  money  refunded,  i^itid  for 
perticulars  and  eontract  fonn.  Westero 
School  of  Katimatiw  and  FUuk  Baarttna. 
617  Fourtaeoth  St.  Panear.  Cblo.   Dept.  A 

LABSr  Aditltloiia.     Uoat  vahiable  to 
LadiaB  and  Oentlegaan.  haaldea  Caialmtues. 
for  atamp.    No  Pout  Card*     ROTcrriiin  I'ul> 
llnln  rn    100  .sycamore.  IJUffalO;  N_  1i' . 

8TUDY  Bcal  Shorthand  -It  means  hiaft 
apoed  and  aaoniaqr.  bioer  aalailaa,  ballaf 
opportimltloa.      Iloat  eoomiota 
(hrirmwh  petaontf  tnliriBit  rtinm 
hand  Bureau,  0 
cajp).  111. 

MAKE  Patent  

money;  spare  tlaa    Vl  ^tnud  Ihr  lUa 

InterosUnK 
$1.00.  i>Btflnt; 

tady    N  Y    

'TRICI^S  iif  ilic  Traili-s"  Drawlnir  and 
I.<ettcrtna  fur  Mechanics  and  Students.  Prlra 
<1.0o.    D.  FreehMm.  HlckwtUa.  Ohtoi, 

ATTENTION  I  Imiwoee  yoor  baadwittlaal 
F.aay  lessons.  Wllto  PHneab  US  W.  loiih 
Bt,  New  York. 

UOARN  Chemistry.   It  Bag|h  TMal 
■on   x,r.     Ubrldaa  V.  BiJI.  " 

Bucfcland,  (>mn.  

.STCIiY  Human  Natun-.  Ij-utu  u>  r.i - 
oeniu!  the  marks  tliat  nature  hu^  hiaimi'-I 
all  oyer  the  human  form.  Look  tlimu.::^! 
and  beyond  the  decrptlye  smtlei  Know  Wio 
BtronK  and  weak  points  of  those  ynu  msnt. 
Bmd  S  rcnu  In  stamps  for  *Yanooal 
Power."  a  little  Ixjok  that  tells  bow.  Ad- 
dress Xt  A.  Koiis.  liecrrlary  PiutuesJ 
Jj^n iriio,  X 1  Pnton  H(tu a ri».  Ni-w  York  CHy- 

BB  a  Flnscr  Print  Expert— «25  to  550  a 
week  in  this  new  aud  fasdnalint;  profeaslnn. 
Write— And  out  how  you  can  le«m  at  hoins 
to  supply  the  h'e  dcmaiKl  for  fluci  r  i  rr  : 
sxperta  In  tianks.  biir  faiturtfs.  chp^i.' 
ajccnclre,  etc.  Mpecial  limited  offer — mid 
fur  free  llluatralcit  b.>ok.  Tells  all  abool 
Finger  ITliiu.  UnlTrr.itv  of  Api>lled  Scl- 
Lif  L-i-.  It.N'm  9199,  1810  Wllwm  A»e..  Chi- 
;-«g",  111  

BGCOMH  a  moflDR- picture  operator  la 

your  spare  thr"   — '  " — 

with  Qucstlma 


and  anawcaa 


 _  omtlnK  the 

mtlra  course.  Price  $3  00.  Tbaatra  MbIp* 
ment  Co..  1-4  West  «.)ih  Htwet.  New  TeilL 

CIVn.  Knuincerlnif.  Short 
denta  rerelvpd  any  tlma 
Uife.  fJri'.niTillc.  Ohio. 


C-ARTOOM.NO.    Comli*   . 

Cnmplete  i'ourae  only  <::.    PaitlOOlaiB  Itaft 

Kmle's  acfaool,  Klyria,  Ohio.  

HTLT-Y  Bacteriolofy,  Pulille  Heallb  and 
8anttaUon  Positions  pay  $3,000  to  $».M>. 
Intcreatlnx  homo  study  ciurse.  I^ngia 
KTauted.  We  help  secure  poslUoua.  WkiM 
for  noapartos.  American  CoUene  of  Bae- 
terloWKr.  VKit  Stcfrna  Bldg..  CfalffMO.  . 

"■T-.  A  "  $1-  PlMatUOeilf  Money  baA 
Lmichaiiil  aWirevlatc^l.  tiraesairlnit,  educa- 
tl     :il     VriiQtnnii.   li  ir  'HH,   Uitu?.  Xfirada. 

iUl  irA-VlCH— I..earTi  to  read   blue  l>rinl  , 
drawipRs.     Coniplile  KiO  pai:o  rloth  b>>uuJ 
book   with    238    lllustraliotin      Mailed  far 
t2.00;  you   cannot    lo«< :  ymir   rooney   re-  , 
fupdc<l  If  ni't  (<nii<'1"<l.  Educational  Iii'^il- 
tiitc    1"S  llo^^laii  l  r.liltr  .  I'rlf  iT.  .Mli'lilggri. 

U:aBN  Rimprsat  Shorthand  tn  Sewn 
Lessons.  Breooe  an  aueit  and  qnalUSr 
for  big  aalary.  HdaM  atadr  eooraa.  Sa«a 

tln>e  and   expet)«oi    Superior  system, 
fi  r  free  hook.   Simprcsl  Shorthand  ~ 

(;h  Aiinii't.'  S t.  Stamford,  Conn.  

C  lVST.Vl.  <;»/.liiir— tlM^  ora/.c.  Send  self- 
atldreMicd  stampeU  e(iye)<i|H)  right  now  Itor 
free  InatmetMna.  Zanei^a  Studio,  Asbuiy 
I'artt.  ft.  I.  

I  MAKKM'  Mcnl  Ikiysl  8cho«»«!  Cburch- 
es!  riuh-!  Uniak.  .Ml  See  ja ro  211. 

BU  a  Trick  Cariuoalat  30  eomle  trtcK 
drawtata  with  InatrarttoM  $l.Mi  CarMOBiH 

lt.ilda.  Oshkoah.  Wis.   .■ 

ARTIinciAI*  MarHe.  aanlury  floorlnc 
litstruetlons,  omanantal  oaatlnx,  aanaete.1 

l  lasttT.    p«r!iT-!Tiacl)«   decorathms.  garden 
furnlturi'     »iaiii.i-\.    Hubber-moulds.  Eleo» 
trxnetalturg),  (wrtlctllani  and  SOD  Utavtra* 
tlona  frtei    Mahler.  TU  fOOt  M»  'WM- 
hawn.  New  Tortt  .i 
LIC^MtN  Drafune— One  of  the  most  pra<- 
thai   suhjects.   ami  indispeosablo  In  mx  y 
occupations.     Indltrldnal    study    at  home 
withort  aa  natraeior  may  be  survemfiijln 
rarrted  on  wflh  the  aid  of  our  hook,-  * 
Prac'Iriil  rVainie  In  Mechanlral  l>rawtng. 
Ii'o  I  HB»fi.    l.'ii  druwloCT     rii'it)  IT'ce 
rents   postpaid.     Popular   Mechanics  "Be* 
Dairt..  •  H.  JOehlgan  Ate..  Chicafo. 


Ly  Google 
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DOUBU^ENTItV  Boukkerpiiis  lau^t 
Knt  STstem.  Eaalest.  qulekcm.  bttn  mMh- 
od.  No  KO«i«laK — tflU  aiid  nhows  how 
•nd  you  learn  qutckly  at  buan  In  apars- 
Ume.  rmmanshlp  and  Fono«  wttb  course 
rrt>e.  Write  {or  "8hlpi>ed  on  Annrofal 
Plao."  New  Tralnliw  BfUtm,  VBh  & 
Mth  Place,  flilcajn.  


MUl'U)  makius  for  amMMBM 
parUruUr*.  300  llluairatlaHk  fkM 
WoodhaTeo,  N. 

IN  VKSrSSS—tttiU  for  our  lUuatrated 
pjid*  book.  "How  to  Obtain  a  Patent." 
s,-nd  mudrl  or  "kelfh  mul  ilfHcrlptltm  for 
.'r<v  ciiiltilmi  t'f  it>  [.ainitJihlc  imturr. 
BtgiMat  reteeenrfB,  Prompt  attrntlon. 
MpMa  terms.  Victor  J.  ETans  A.  <  n  ,  it;: 
Malb.   Waahlngton.   D.  f.  

WOUU>  you  Uke  to  atudy  law  In  your 
1$m  aMMBetitst  I  Iwf*  a  aplaodld  ovpor- 
runltj  to  o(T<'f  you.  Bend  me  your  dub* 
tf.il  «<l.lr<-«4  rtichl  now.  c.  F.  Oaatiw,  lOU 
llmhatlan  BMk-.  Ctllcano. 

WBITE  article*.  ■torlM.  Dtm.  In  IPU* 
time  for  Dewapifier*  and  maMiam  BIC 


LlNtvrVPK  Instrurtlon: 
BTD-lTliilrrs,  Kiii|>lr>' 
E»«t    U'th   Slntt.    Np»  V-rk 


IXSTBirnoN  by  mail  —  oTvr  100 
For  '  Free  Tultluu  Plan."  apply 
MUfe.  ttofcn.  Ohio. 


TRADE  SCHOOLS 


no  Paytns  Trade.  Lram  Paperbanc- 
feNL  DeeormtiitK.  Man  and  Krenlc  Palntlna. 
Aato  PaintbiK.  Sbowcard  Wrltlnc.  drain- 
tut.  CaUloRiie  Free.  Chlcaxn  I'altiUnc 
■rboola.  m  North  Welb  Bt..  nilc*<o. 

HILS'S    WalehflMklnc    and  Kncrartna 


  te  tba 

Baa  rwHclncn 


iMMt   and   hcat^  eattlptted 
WmI.    rtr  Market  Street. 


r«l. 


LBARN  Ptano  Tiiiiliic  and  Rr|.airli\K> 
WrltBt     rhlc«Ki>  .'•ctio'jl    of  I'iuuo  Tuiilnf. 

■fiiatrattoM.  Prtee  St  enta  poatpald. 
Fvmlar  Mecbanira  Book  Veti..  •  N, 
MIrfalaan  Ato..  <!hleaco.  111.  

BXFRRDrrNTRns.  •.rn.i  for  Mittnlaia 

today.  IndiMirlal  I'miiiany.  Ml  JTIdtaa 
•traet.  Krooklyn.  Srvt  \ork. 


TELEGRAPHY 


8EXJ<  tw<l««  coninMrrtal  autumaUc  trle- 
(raob  tra(i«mliirrs  at  rral  luicrUlca.  Type- 
writer keybiMLrd.  ReiUann  key.  B|ND 
Cook.  Wtlauu  YMCA.  fhtcaao. 

IMAMH  9ttmts»a-Q*i  iba  mS3 
Inatmnor  eontunlnK  3lt  panee  of  varaaMa 

Inatructlon  p«Tt«lriin»  to  railway  and  c-oa- 
Bcrrlal  tel. cr^lliy.  '  ^''•1  liv  himhv  ttJe- 
F«pb  Krho'd*  as  a  trxt  b'Kik.  I'rlfT.  11.25 
pusipeld.  Pui-Uinr  M.-<  ^*  lini>k  I'l  pt. 
t    S.     Mlchlgaiti    \M  .  r\ir:M!n.  

TELEOHAPIIY  —  Murao  ami  Wirrtina — 
tausfat  at  home  In  half  unual  time  and 
It  trlfllna  rtML  (Mntdxrapii  Aulnroatir 
TranMnltirr  will  arnd.  im  Houndrr  or 
Botzv.  unlimited  meaaaaea,  any  iprcd. 
foMt  Mfi  rxperi  o(>eratur  would.  Adopted 
by  I'.  S.  lioTt.  and  used  by  Iradlna  I'nl- 
fcniUrs,  I'ullocra.  Technical  and  Telegraph 
lebooto  throoahuut  V.  g.  Gaudai  frw. 
OmnJAapb  Ufa.  Co..  41-G  OnduMll  81.. 
Hew  York. 

TBJKIBAPHT  (Inlh  MMa  and  wtM- 
teaai  and  Railway  AMOuntina  tauslit  thor- 
•uahly  and  quickly.  Bla  (alarlm  imw  paid. 
Great    o|iportanltl««.     Oldeat   and  latgnit 

tatabUahaJ  45  mml  Catalac 
 teaUttrte.  tat  at.  Valparalao. 

BUSINESS  OPPORTUNITIES 

S.SM  KONKYM.MCINU  Plana.  Formulaj. 
moa-fltcreu.  Ki>o<-tu|wdla  Uuslnnw  Op- 
nttanltlea."  4  VotusM*  $1. 
Kl-TX.  North  Bobay.  Chieawfc 

EXrT,r.«<IVK  Hrancti  Stale 
MTantwI.  liy  an  PilablisliMl  rcllaU. 
IS.OOO  to  tlO.O'O  yrarly.  to  appoint  airnita 
a  tea  our  Helf-OollMiliin  Byst'-ni  to  Pro- 
"Maional  and  nutlnms  M<>n  (from  nh!cb 
hry  collert  their  own  had  dcbiiii.  Hv->tpm 
krlalla  I'.no.  r«imnil»<ii>n<i  iialil  wt-«-kly. 
Jample  (Hilflt  Frep.  Fpd<"r*l  Collc<  ll'in  A»- 
aoclatlon.  TTartford.  Conn.    

AUM^KTIM;  In  M  pullinc  monthUn 
St.  IiMila. 


AilAZING .  ProAu  manufaclurlna  ■  Puffed 
Crisp."  I>p|ldou«  cooffctlon.  Btvln  at 
lu>ml^  Xix-lilno.  Ilistrurtlims  complete. 
Irt  .10  .Samplo*  10c.  "»«»«»."  IS-inv. 
32.1".  nt  ll.  [  lalnp,  Chlca«D.   

MAKE  from  $500  to  oTer  $2.0(h)  per  month 
'  ar.  operatinf  a  keepa-ftvah  alteMa  bak- 
baklna  dbne  entirely  by  eleetHclty; 
remarkably  Inw  operation  cont;  mont  mod- 
em, siuiiury  method  In  cilatceip*;  eaclu- 
alre  territory  now  br4iia  allotted:  roiulrea 
an  InreBttnent  of  tS.OOO;  writr'  and  atTure 
the  exdoaire  rUht<  to  operate  In  your  lo- 
culIlT  IM»W.  Krppn-FrMh  Elrttrlr  Hak- 
orlea.  m  W.  Madlaon  St..  (Tiloairo.  III.  

nrSIVKSS  bulUlt-n.  ricaidtut  wall-p*- 
Ix-r  No  pipCTlriice  iictv'nary.  Easy  and 
K>»xl  iiroAta.  Write  today.  C.  Bwaiuon 
^  Bona.  Maj^jjl^^^ll^i^^^^^^^ 

WANTRIV— AmMtkMB     woiAttn  efcry- 

whcre.  I"  (••tnlilish  collection  InirMai:  bo 
lmlrpen<l>  tit  iimlip  b((  lim>mi>  yi-urly.  no 
capital  rcquircil;  we  train  and  refer  buiUnnta 
to  you:  "Hclentinc  Facta"  Free.  National 
Collection  Bureau.  ne|«t  9.  Oluwbua.  Ohio. 

adtfrtliaaMii  tii  IM  Bta  anuiay 
Papnajn  wmL    fvpa  A$mtf^VLJiMui». 

RE-INIC  TM-t'writcr  RIWioii*.  New  IIilhI- 
nena.  ISik  Kh  M  MaJ<t<  »10.00  to  )i'>  »o 
dally.  Do  untk  at  himu-.  all  or  Hparp  tlnip. 
<'i>roplrfr  ltii«(ni<-ll«>i)»  tl  'I't.  Mnvt-r  Cnta- 
imny.  IV-x  'fO  K.  St^ .Io*o»ih.  MltMiurl.  

I  M.\T>K  1311  a  wrWc  at  home:  French 
hrvadniaklnir.      l.»    years'    Min-rlenee:  free 

li...  k!('(  !•  IN  bi>«   III  start  without  catritaL 

A-IiIt..'       <  '   MuTrnfp.  O.  

MAM'FAt'Tt'KK  TuUet  l>rv|<aratlc»iM  and 
KstraeM.  Mfb  ptoAk  Wa  (ell  you  how. 
WhllnHkmifaeturlB*  Dtw  C>..  1311  Call- 
fnmla  Arr  flndnnatl.  O. 

RR  K1I.V>3  MIrronu  Oinph  t<-  tuAlmr- 
tlon«  2"h\  Why  t»«y  rooref  AINr'.  ItniT- 
dalc,  ("lili-«K'    

.M.\KK  Mure  Muiit-y  (iriial  raouthlv 
maxa7.lne  of  plana,  (Vhrnea  and  tdeaa  f"r 
adrprtiM-m.  mMil-nrdcr  men.  acenia  and 
bealnnprs:  tsIujiMp  Sinlc««  frpc  to  sub- 
RiTlbpm.  Kp«-<  i  il  tH  •  iiiiMilli*'  trial  "uti- 
arrlptlon.  loi-  Ht»'«ltl  .Sinli-p.  400  .'shan- 
non  Blda..  Pittsburgh.  Pa. 

BIO  Ptoflt!!  niHiiufarturlnir  )>U>to- marble, 
ran  hp  api'll"'!  I"  iiny  Mirr.ir>'  Taki-n  tlu< 
plai'p  of  in.irliUv  ixivi  iiinl  tllc.  TtTrllory 
allll  n[H^n  la  rnitpil  Statc-o  an<l  t'anada. 
Jnimman.    I'alpntiv,    Zanwtlllr  Ohln 

BrSINT.SS  rtlrrrfnrlw.  homp  Induslrlin, 
eaady  maklna,  toilet  tiret>arationa.  honao- 
hoM  •fo'^^altlpH.  Information  w>nt  free. 
.t'wi.li  Pert-a.  729  McKlnley  St..  Klltabelh. 

J  _  

in  n.l>  up  hie  IltiMn.^  M-lllne  Hnll  I><«a 
Inner  TIrnt  |o  (Inradvx  and  I  eahrn.  Inner 
cM^lngn  fur  aul'inii  l  ilp  tlri'«  UtiaraiitrctI 
lil'>Hoiit  and  I  mil  tiiri-  jiro'f.  tiro  (alirlc  not 
iiMiva.M  l>.i<iti|f«  lire  mllrASo.  Trcnicnilfnn 
Ji'tnand.  ItlK  rrpoat  order*.  AgentJt  making 
fr 'm  »"..non  m  llo.i^no  a  year.  WMta  now. 
i:a.Htprn  Anlo  Bperlalty  Ca.  Dept  A,  Utica. 

^ .     ^  ,  

8TAIIT  a  Dry  Oeaidna  and  PyeJnc  BikI- 
tp»s — ra»h  in  on  the  hleh  cont  of  livlnit. 
r.li;  numcrmakcr.  Kxperlenee  uniirri-snarvj 
we  tPBch  yi'U  quirkty.  Write  U>day  for  ih- 
t.  r.-<tirie  foldar.  KieelaF  Syataa.  St  Paul. 
M'liti   

STAIIT  a  hirratlvn  buMnpa*  of  your 
o«n.  We  trarh  \  i|  how  to  establish  and 
operate  a  siji-.i-ssfid  mllection  Imsltios.-i  and 
rrfpr  Item*  to  ymi.  .No  capital  npi-c3>iar> . 
Prartirally  no  ci>m(iclitl(in.  Wal'ir  .'^an- 
ford.  Naahrlllr.  Tcnn..  reports  S3I '2-  n 
enaa  eamina*  laat  year.  Jo*.  P.  (Milm. 
Waahlnattw.  P.  r. .  M>nil«  in  a  sworn  xtati-- 
aunt  i«hn«rlnir  pro**  ennilnir<  of  $S.O"!i  »' 
for  .Mnrrli.  I'll'i.  (».  H.  <lvrrhol<4T.  I'av 
ton.  Ohio,  "I  «Vl•ra(^  ■l  ofor  $:;i;0  iiii 

net  n>mml-i!»i' nil  mnnthlT  la!<t  vi-«r,  and 
January  of  Ihi*  vcar  kIiohs  me  $".S1  ".1  net. 
Sm  h  parnlnjrn  hrmnht  niv  hofop  and  farm  " 
start  now  In  spare  time.  Von  ran  mirfenl 
wTwrv  l,:<iM>  oihcni  haw.  Write  today.  Ai'k 
for  "I'Mlnti^m"  aB4  new  plan.  AflMtlcmn 

I  iiii.Tii  «\  senrtee.  77*  Slate  Slrret.  IV- 
t_n>Mt  ^'  

.MAIvJ'J  MniiiV  Kiisr  .-it  irt  "Muilp 
Tlii  .TJrp  Willi  »niall  .m  il  il.  Ituv  nimi  I' in 
pro(e»'<liHial  otiltlt  "n  cii~y  lavincii ; h  (•;■• 
l»rlniillle»      pirnwhere.       Ka;4:lv  ai'iv.ni- 

glL«lip<L    CataloK  free.    Wo  trach  you  the 
ludnnuL  _KatlanB|  Moftna  PL-nora  Co.. 
rvpi.      Klltwortb  BWfc.  Chicago. 

vfLCAMXIKO  Auto  Tltca  It  a  arowln* 
and  proOtaMe  hoalnraa.  Inatmrtlon  Book, 
$1.     Planlx.  t'lO  and  up.    Equipment  Co.. 

II  Canal  St,    t'Inrlnnwtl.  O.  

AN  Auto-Bmlv  DteMlna  l»  a  ipild  mine. 
Ciiarantced  formula  fl.OO.  I  make  ninnnv. 
<ti>  can  ymi.  Write  new.  O.  B.  (ilrd. 
UvuaioD.  Taiaa. 


CA.NDTMAKING  —  115  OO  Course.  $1. 
Money  back  If  rtlMatUJled  "Ideal." 
MOI^-CN.    North  Ratify.  Chlcajto.  

TWKNTY  Separate  Pamphleta.  OUtUnloc 
t"<i.tv  ■hrfcnnt  plan.i  that  will  help  yo« 
maKi'  moiiiT  In  ware  uroe,  all  mailed  fur 
*J-"1'      M    K    K  m  nig,    imietnn.  Pa 

MAM  KAl  Tl  1U.\(1  Hrltiit*  Wealth"! 
Cmlrol  and  operato  your  o«ti  business.  We 
Bhc.w  you.  If  Interested  In  your  future, 
diK-lare  younwif.  Aak  for  detalla  or  . 
13.00  for  complete  plan.  Mattf'Salaa. 
427.  Bnidd<yk.  Pa. 


rsi-;f>  Correapondence  Cburaea.  all   

Money    saved.       (Abo    eounce  booallt) 

Writi'.  Ij'»>  Mmintain,   Plugalt.  Alt-  

Wi;  Will  s'jri  V  u  In  the  cleanlnic  and 
ilyrine  limltii'i.s,  llttli*  railtal  np<-<!e>l.  tria 
lirollls.  Write  fnr  luMiklit.  T\w  ll<ii-Von<le 
Hv^liin.  I'li^.  ('.  »  ti»rlotte.  N  f 

BXCKPTIONALLY  aood  bnalnnM  i.ropo- 
altion   fnr  dealrn.    acenta.    ajul  iir>-n>liim 
n«iT<  -iMith   Ri-«e«.     Kaptw  Company.  Itoa 
/.     !.<«  Atii:eIi-«^  (\iilir  

.MAKK  h\e  nuniey  oiienlnit  8afr«  and  s«'t- 
tlna  Comhlnallonn.  Wayne  Stromr.  llol 
1_4""_  Tx'"   AiiL'i-'f^.  Calif.  

ST.VKT  a  buslncas  In  your  home  tnwn 
Silvi-rlne  iltrmn.  Platlna  Tableware.  Metal 
Platlna.  3  bla  money-maklna  foroiilaa  fbr 
$l.0«.  8e«id  today.  Addreaa  N.  S.  Beclcfe. 
487  CafToll  St..   Akron.  O.  

Bl'LLP  a  prolltable  butlncas  of  your  own. 
I.PI  u»  start  you  in  the  coUf<nlon  hunlness. 
No  rapltal  neeiied;  bl»  field.  We  teach 
»<H-ret«  of  <-ollertina  money :  refer  tHulneaa 
to  you.    Write  today  for  Inree  Folntera  and 

lIT  state*  Htwi?rDS«lt°'iSiSP!  

MKN.  Ert  Info  the  wnndrrful  tailnrlna 
aaeiii  v  l"i»iiii -N,  l.iir  pront*  taklttK  ordem 
and  yimr  own  riothee  free.  We  fomlah 
nne  nample  outfit  and  eTcrythinc  fMa.  Ns 
ptitpririice   needed.     Write   today.  Basilar 

Ts  1  lofina  Co..  n<t>t.  <m.  « H'sao. 

'I'llIS  man  In  our  town  U  like  yonryrlf  - 

h.  '  huntnl  ofitiortiiidty.  With  t'>  he  b^wallt 
a  workable  formula  for  a  salable  comoMid* 
liv.    In  spare  time  ho  mixed  it  in  a  wann- 

ImlU-r  at  home.  Now  his  fart<>rv  it  big. 
He  miike*  sixty  pro<Uir1s — he  is  tlic  l«i<s  of 
.'••10  eraployoi.  Imitate  hlro:  let  tis  tell 
you  liow.  WrMe  today  for  yaliiahlc  intrr- 
ndtuK  partlrillam  free.  Reaeareh  I.iilK<ra- 
t.iriei".  eotalillnlieil  10  years.  l^'U  Mlrkle 
St.  Cnmdrn.  N.  J.  

PATK.STS  I'nu-ured— Trade  Miirkt  Krirls- 
tered.  A  conilirchetislve.  e»p«»rle«>i'etl,  promtrt 
!ierTli-e  f<ir  the  pmte<-tl<'n  and  di-velopment 
of  vonr  Ideas.  l*relimliiary  aiivlce  gladly 
fiirnliiheil  without  charge,  Ronklrl  of  In- 
formation and  form  for  dladaainK  idea 
ftaa  on  iMiuMt.  RlebaHl  B.  Oim.  M 
Owen  BMk..  Waahlnaton.  D.  C.  or  StTm. 
W.Tol worth  BMg  .  New  York.  

HI/>T  Machlnee— Tleadquartem  for  Guia 
Ttall,  Peatiut  and  Premium  tnachlDra.  Par- 
ti'-ular*   tree.     Sur  phs   Vending  OOOIpany. 

i.  .:o  S'aie  Street.  Camden.  N.  J. 

Uin'  (pll  perfume  anl  Toilet  BDods  for 
others  r  Make  your  own.  Wrlta  UboralocT. 

IV IK  ^lirilO.  Memr»U.  Tenn.  

A  HE  you  satlsflnl  with  your  pnaent  In- 

oomi'~  If  not.  write  for  my  eitrrmely  In- 
tcrpslliic  bnoklrl.  Ktplntns  splendid  i>lan 
that  hlL'tilil  net.  yu  $100  weekly.  Spare 
time  «i  rl. — no  oaiiTaHslnit — not  a  mall  ufder 
liri.|Kn.iti(.ii,  Sent  frw-  Adilrf»<  Than*aa 
.Si.','l.    it.'X    isni     W.i.^hliii'toti.  1)_<'^  

ST^II'  Hiirl  Tliink!'  -I'  Il -i*ni<  rompli'te  o«i 
Heal  Kstato  and  Drftkerage  Buaigrw.  iuat 
nut.  $S.Tft.  carella  cootm.   SmI  K^' 

riitx  Acency.  CIS  W.  Wi  St.  CbtrlnnatJ. 

Olil"  .  _   

It.MSi:  Silur  Fi>xi  ».  Eiieptlonal  oi  l">r- 
tuiiity.   I^rao  protlta,  £aa>-  to  ralae.  Will 


not'Vattrtaa  iHtb  j—r  i^wlar  oorapatlon 
If  dMired.  Partirauni  free.    C  T.  Drya. 


!4<-rin  S.   »lsi>lfwn«xl  Atp 


Chicago 


LEARN  |1»>to-colortng.  Make  good  roon- 
rv.  .New  method,  rvrelofia  artlatle  talent. 
Detalla  fTefi.  Walton  Pboto-OolorlBl  ■rteM. 
'W.  Prairie  City.  111.  

TARXIRIIRP  S'lver  quirkly  renewed. 
3!le  brtim  you  generoua  50c  sample  and 
irintp  «eeri-t.  Si>rvl-p  SalP9.  Box  29.  South 
S'j  ^lUilMni'rfe.  _M'I.  

A    POST   card    bfltigs  y<m    big  motley 

maker  at  home  f<T  life.  Partlcuiara  tTi-*t 

to  all.  tiro.  Baugtier.  115  East  Martoo  St.. 
South  Bend,  iad'ana. 

START  Bualneaa.  Itaetleal  rhemlsta  win 

supply  you  with  furmuln.  trade  secrets. 
clirtnlr.ll  Inforniaili'ii,  ninniifai'turlng  pro>'- 
evHPs,  aiialv«l»     Klimln  &  Co..  5169  JeTiT- 

M 111  Strert.  r'hIlB'lelphla.  Penn.  

I  MAK^^M!  Men!  Boy*!  H^hnolst  Church^ 
•el  CIttbsl  irmakcflil  See  page  SU. 


uiyiii^LU 


Ly  Google 
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FOFVLAR  UBCHAMKB  AttnMXmaO  8ICXI0V 


TOini  chanco  ID  life  to  own  •  dtsiii- 
fla^  protltabie  bu«liir»i).  Wf  teach  you  tho 
PMU  ctuic,  iiwuraucc  aiid  tRialnna  bruka- 
ue.  £uii  trj.Otf'i  ye«rly.  No  rjiiiital  re- 
quired: otnctf  at  home.  RepreBenlttlTW 
wmuted  everywhere.  HUnip  for  booklet 
Maj—  B— Itjf  A««oct«Uoii.  Ctow>nna»l.  Uhlo. 

MONKY-HAIONU  propoattjons  tor  imart 
men.  Don't  mlaa  them.  b*ai-  P.  Ncwiihan, 
Waukficati.  III. 

l-rsTlXIt  a  now  business.  Earn  tS.OOO  n> 
$6,000  jrearly  tn  profcsntona)  tm  maklns 
Uid  lltUns  •  foot  i>[4-rlaltr,  openliiC*  everj-- 
wluTc.  wiih  all  the  trail>>  yuu  can  attpliij 
to;  easily  learned  by  any  iic  at  linmt"  In  a 
few  He«-lu,  at  Mnall  «x(m-ii.<m<  ;  ii>>  furllirr 
cmpttal  nqulrKI.  no  aooda  t»  btiy.  jnb  hujit 
bm,  •olirtllnK  or  amncy.  AOdms  Htetihen- 
mm  l.abiirator^-.  11  Barfc  Ray.  H.hi -  t;.  M«m 

E.\FE:HT  t  hfinlcat  H«t»I<.o  l.'iinuiicrf  lal 
Analyi>ls.  Iimirucitomi.  h>»rniula!i.  Prmx^ne* 
and  Tradw  titvrctM.  Maiiufartiirlnc  pr'iblems 
•nlvid.  a ttvf action  suaraiitecd.  write  tor 
LiMK  a:,!  Vakuabto  InlacMtian.    w,  u 

(1iriim:iiicv  I'b.  O.,  SB  WOMI  At,,  flfm- 

ruse.  N.  Y.  

\\K  Start  Yiiu  in  liuainCM,  fiirniatanc 
•eerythtiti:  men  and  women,  no  m 
tlOO.OO  weekly  operatltut  our  "New  .SyHicni 
Bpedatty  Candy  Factories"  anywhere,    ni - 

ponunlty  Uletlroe:  tiHtklrt  trrv.  W.  Rai*- 
dale  t'r  .  Ea-I  Orange.  V.  J   

SI'USTANTIAI.  ^lanuractiirliw  Corpora- 
tloo  wania  capable  men  to  catabUali  teaneb 
and  manare  ■aleanrrn.  t3n0  to  $t.li.>0  ner- 
•wary.    Will  allow  mi»tiim>*  ti>  RaltllDore, 

a*  rTiI.itii:!  A^l'lr'—i  TTe«5Urrr.  416 
Nonh  llimanl  sinri,  lUlttmore.  Md. 

ncKKl'  HmkiK  hiiver«-  naBM.  PMDt 
Nrwn  f.   VV«»hltnrt«in.    I>  C. 

Yof  Kiinr  $i.on<(  Upwarda  Taarly. 
Bere'B  your  rliancr.  No  capita)  reotrtrwd. 
Learn  Real  F.nale  Bmkeraar.  thnrougtily 
anti  quickly,  by  the  atudy  nf  our  Inralu- 
able  biKiks.  "How  to  Hell  Meal  KWate." — 
{2.50.  and  "How  to  rmulii.-i  Krai  &itate. 
inauranee,  and  tlerieral  Hrckmici'  HusI - 
Item." — $1.3.1  Order  Ntm-.  Abiolute  aal- 
tffartlon  Rnaranteed.  Pre^  cataloffuea. 
Bealty  Brwh  iv,  ,  o.pt   ft.  rieraland.  Ohti^ 

BK  an  Automobile  Broker — !S«U  uacd 
etn;  fajcltiatJna  work,  all  or  apare  time; 
teiflaOncnt  tn  car*  or  wipansiTa  gmat  vm- 
aaeaMir:  lancilcvlwa  fKa.  OililQar  Amo 
flalr«  ftvMam.  Punihfceepalr  N.  T.  

GOOD  moin-y  easily  earned  at  bome, 
•ara  time  aXhonnir  mirrun:  no  eajilial. 
frep  lnatnicti««<  biK.k  teJIa  hem.  Tatier- 
aon  it  i'a.,   BrookaTlUe.    Ky.   _ 

8TAKT  a  ffacuum   carpet   and  clutiwa 


liiw  buainaaa  of  your  own  and  aam 
OTOO  to  fB.MO.OO_jKart)r.    tlSO.eo  Tor 
marhinery  ra!(iiii«d._  imto  leday..  Oaagal 


Cnm|Tp!i«ed  Mr  *  Va 

Rt  l-'<»l».    

TOV  Can  earn  eiun  uiMiuy  ilullac 
■para  time.    lupiiiymK    us    uith  Certain 

name*  %■>  aui  lille«  to  pureha.'»e:  Tin  In- 
teetninil.  i'xi>en»i>  or  other  work  Te<iulrp<l, 
Poatal  br.iiKs  rartlriilari  Natloml  Ex- 
fhange.  liml     N,u   V.iik  <  ll> 

SILVEUINU  MJrron.  1  raaho  tbe  miirh 
PlataL  Eaay  i»  lawn,  l—anii  Pnata. 
Booklet  nallMl  Tnt.    Bam  Wear,  Knel- 

»l  r    S-  rl";;-.  M'  

MAII,  Or  ier  liiiaUiew-  1,<  yiiur  oiii.«irt unity. 
BreiiiM-r's  Kamoua  iiaadtxioka  tcarti  bow 
to  atart  amaU.  grow  btc.  Bell  ■awtiaudiw). 
aarrlre.  idcaa;  MwrnMua  proflia.  Bpar*  time 

tn  tM<«in.  Urt  eonplete  aet.  10  books,  ti. 
aiul  )>•<  iHjeted.  Brctilaer.  335  Walnut.  Phll- 
adcli'lija.  I>enerlptlre  Catatofrue  and  hia 
batch  Interc  ling  mail  order  information, 

N'fe  f rre    

SIIAKRTn';      Mirr  rn:       My     (Wi  hislte 

l^eneh  Tiii'.iMr  iihiIki.i  i>tH'n.t  eti'irmou^tv 
Brontabte  lU'.UK's?..  UiK>l<;lt't  free.  II. 
Bar«''        '■ '  I    .:  .(    Srn  .-i     Ouklai- I  i"«l|f 

I  W.WT  ti>  -end  yrni  priK.f  ..f  llu-  ».>ii- 
derful  lullinc  [xiwer  of  Poftilar  .Mr  liaiiu-^ 
Cla.«lf1i''J  1  ace^  What's  ynur  iimix'kiiIoii  ? 
Write  ino  tMlay.  F.  W.  Johnaciu.  Managi-r 
ClaaalAad  AtfvanialDf.  Ttapntar  Marhanics 
Waamt'we.  *  W.  HflelHaaii  Aaa..  ClUcaao- 

KOLI.AHR  ftaved— An  Unda  of  uaad  aer- 

rmiainilrncp  cimraca  aold.  (Owiara  bmiitbt) 

Mac.Mli'hael  Bdurational  Bnreau.  Victor, 
W.  Y 

DIIU^AR.s  yearly  tn  your  liadcyard.  N<> 
Binaena.  mushroom  dupe.    Kew  tdeaii.  In 
watisate.    fanlcttlais  free.    Sfeu,  3\?.  Ka^t 
Wth.  year  York.  

laEARN  tha  eollerlliin  buKiricxii  <!<>>«l 
iner>m«,  qaiek  result*.  Intcre^iuiK  bo<>let. 
"RklllfUl  OnllerUnit,  '  free.  National  C.l- 
le<t«^n»  ,>«an..  l^mg  Street.  Nrwark.  omo. 

PBOK1T8:      Mak«    Pnaldaat  Wiiaon 
plaaier  paiia  vnila.  InatcaeOana  m  ' 
is.oo.  TTb.  ftNlv.  Tatk.  Pa. 


TUB  Viaml  Candy  in  The  W .  rid.  Mahi 
it  In  your  own  kilcheii  lor  liomr  ux  or 
to  make  money.  Xl>  own  orlciual  can- 
dies— I  made  fSO  a  week  ni  a  back 
room.  Coat  rery  aaall.  I  ftvnlati  iber- 
mometer.  Write  Now.  The  Candy  Man. 
Menonjnnlo.  Wl-*. 

FORMULAS    AWD    TRADE  SECRETS 

MILJ..ION  TeMUxl  Kurtiiula!.,  Trii.li-  S«- 
rteu*.  l'r<  >i-eU(':i.  ExTyiliiiiK !  Tlioa^.iiid 
!>«(«•.  I'uMt?  Unly  I'll.  I'mttnUd.  Can 
J  ttnd  It?  Yea.  and  »uu.i»t»  oUMfa.  Writa 
us.  r.  Oaodnoar,  HlrtikiMl  Jut,,  BaMli 
Hudhwy.  Maaw.  

WORU»\S  best  way.  10c.  r«t<-h  rat*, 
remove  I'urns.  champion  banuner  wodae. 
tni-il  cofpor.  make  S  aquare  chisel,  curs 
KiLtk  clilckens,  and  6  ol  tiers.  Oao,  Fmcte. 
»'rCTi   Are..   Mlwiwwi  « !l ly.  Pa. 

UIAK.N  to  raanurai'lure  I*cTtumeTy.  Toilet 
Hmidx,  Flarortnr  Kxtracia  No  Marhlnery. 
Write  l.«l>oraiorr.   PUIK.   Memphis.  Teiin. 

MA.M  KACTLItl.Nti,  ProciMtte*.  FomiuUH, 
Trehnleal  InrormalltHi.  Intereattnc  Booklet 
sent  free,  t^auitina  CbemJst.  14Ul»  Falls. 
J.  

liO.V'T  wear  run-down  shoes.  Bepalr 
itiem  yourvir  dieafily  without  tools.  En- 
tirely new  formula.  5»c  Berrlr**  Halos.  Box 
T<.  ."i-utii   staiioii     Kalttmori'  Mil  

10.0011  TKKTKI)  Furmulaa.  Cost  I  Ic  for 
25.  Before  onkdM  Md  to  Ual  *'K"— te> 
day.  Gnodnoir,  BHktaBd  Ai*:.  Bonth  Bua- 
bury.  Mass.  

tlAKi':  your  own  paint  at  low  im^:  ii- t 
aallon;  Uloaay  and  durable:  New  Secret; 
Simple  pmoew.  Fnrmuta  $1,00.  Uanxy, 
.IMK  Ynruni   St.,    West   Phils..  Pa.  

1.0O(J  .M«»NK\'-MAKINO 
Maaaalne.   three  issues,  only 
2H4>t    Norti.«l^Chira»).  IJL  

KiiU-MI  I. A  nil!  Sales  Plan  for  a  Money - 
Makiuic  Hodie  Huaineas,  lOc  U.  1>,  Cowell. 

"T  r-i  iTn'nii  nir. 


1,090  FORMTTI^S  3Se 

— Bcalleertnjr  mirrors-  Renewtiig 
1ene»  — Met'li:iiil>-t  f  lip  <'iirbo(l 
Uas  loair — Puncture  Dluaaer — 800 

tire  coUacthm  Me.  

teed      Idaal.    MBI-FH.  Karlh 

rUlraito. 


bat- 


Cin?WINO  Gum.  Homethlac  neiv.  Easy 
as  maiUnK  candy.    Formula  and  aaBplcta 

instniction*  $1.00.    Panteulait  to  MnB^ 

IJoyd_Stjele.  Aunpra.  III. 

600  rouifuUAB.  BocaaaifUl  nonar-aofe- 
Inr  Sarrats.  Diaeofarlaa.  PaatpaM  We. 
I-Vlasr  James.  315  Damlaia.  iBdIanaeoUa. 

Indiana   

pnR.Ml'l.AS-~L«i«tmus  Auto  Body  pollab 
and  Top  DrrMiinjr  50c.  John  HMm  Walt 
Water.   rhil!irr«lie    Ohio,  ^ 

l,ui>ii.<i,iii   I'lHi.MI  l_\.^.   rr.iretisoR.  Trsde- 
Reoreta  for  enry  bu&liu.'&.t.     I'Hi'i  pxeo  $2. 
^^-MM.  North  U«h,-s  chlrato 

BOS  fttTCCKHBFUL  money-mukini;  Furtnu- 
Ia«  and  Trade  Secrets  Poatnaid.  2jc. 
I'ii»rl(-i   tiynes    Wlnelioter.   Indiana.  _____ 

t  o.V.sn.TINt!  Chenileal  Ailtwe.  Manu- 
fai  lurliiit  I'r'M  e-ise*.  F.mnula*.  etc.  Clu'm- 
li>ls,  Mir.  Uartford  UuUdlnx.  41  Uuiun 
H<]uare,    Xew  York.  

I»;nt.\I.  t'remes.   Pastes,  Poawlafa  and 

Liguiil.s.  {I.'Mi  each  Write  jumr  tawUgk 
M    .1    .\ni'  »in,   Ti-t-linlral  CoiianltaBt.  Mil 

Itiirliner    .\vi'  .   St    I<<iilis.  Mo,   

.VI  It*  sjid  fumliurv  polish  receipt. 
(ru.iraatre<t  iHrtall*  of  all  ousts.  Ulg 
pruflts.  Siart  in  business  now.  Names  for 
product  free.  $I.mO  brings  formula  and 
■letallx  WiKwag  Sales.  102  L«r<-hii»nt. 
neir.ii  Jlirh   

WHY  Hell  for  others?  .Make  and  sell 
the  Inklam  i«<-n  No  mai-hlnery  required, 
t'amplete  iDstructioiu  and  formula  t5c 
<oin.  w.  BntOt,  M  BImnM*  Oilaa. 
Tlrertnn.  R.  1.  

I  WIIX  dell  ten  areat  manufai'turinic 
secret*  for  .Mic,  casli  or  money  orilcr  Itry 
J.    Hoiiklns     l>;s    W,    Oak   St..   Dept.  O, 

t'hiiMjiH  

K<iU.\iri.,\S  furtiislieil  foe  anyihlna  — 
Maiiufariurers'  trade  sacrela.  He. — Proc- 
eaaeii  —  Tk'ehnical  information  —  Induatrlal 
nietli"il» — l'\innulas  for  any  business  anil 
Uraiu-h  of  human  antfeafor.  Mako  ynur 
iiwM  iirwluctii — Many  money-maklna  enlcr- 
l>ri»e?<.  Urite  V'  iir  ii'-.-,  1,  -Helialile  eon- 
cern.  Fws  coii.^i  ntriit  »ilh  pjUabillty  and 
roiNl  acrrice.  Poretan  buainaaa  aoll«lted. 
imiM  JMIM  PtaNto  Oa.,  11%  MtMiilt 
Cotnrt.  waitliaM.  Man.  


rinanrAi, 

lectly  done  bar  tiM 
Calioa*  R.  T. 


lO.OfO  SiXJXrnnj  selentiflc  chemical 
terbnnitjcicaJ  and  ptacUoal  reclpta  auj 
PT<x't'sa<«.  incJudlna  huourads  u(  w  caSitsl 
trade  aeiTeU  for  .eeery  busineas.  all  tmtieii 
laiUy  arranced  in  une  large  sniumr  uf  ^"4 
paiiea  Prlae  IS  prepaid,  l^rae  dc«7t|^ 
tiri<  drcttlar  aaat  apaa  n«iiaau  Popote 
Mi.-imnioa  Book  DmfL,  §  K.  Am. 

Hion  craue  Cbaaaiaal  ttptctmlUm  aia 
always  in  dstnand.  We  funiiab  fbsmulas 
fur  ail  Unas.  Soid  under  pusiure  auarai-- 
te&  JUiaa  cataiOK  and  latest  lials  free. 
Cola  Chmliial  OMwaay.  IMritar  BuildiuK. 


A  BKJ'ENTI-Y  diaeoeered  soluUoti  for 
Fln'proollr;e  draperies,  fabrlch.  jKciiery. 
mV.  The  only  cheap  and  durable  sub- 
BUtuie  fur  Aabaaioa  in  eaiaianca.  Formula 
11.00.  Joe  Hawlay.  Bub^aiaiton  37,  0«u- 
aral  OaiiTecT.  -     -     —  - 


WOKTHWinUE  Vkmnilaaril  K«c  Sidi- 
stltutc — Meehanica  aoa|>  HewllTeri!!.-  .M.r 
■■"r*— <{a»ollno  aaver— Henewini;  aiy  h.'tiT 
leak  £nUrs  coUecUon  Mo,  500  Boiiabia 
Farmala%  Mc.  BaMMtfeo  Oucanicd, 
Mats  fNai  Wafaa  M.  -Orrl.  Htaaat.  CtU- 
fomla. 

CHEMICALB--I.AB0R4TORY  APPLIES 

80  Din-'EREXT  ohrraloala  tnotlldiiig 
Iodine.  Mercury.  Antimooy.  at&  »«— 
■uffleient  for  hundreds  of  •aperhMnta, 
Send  $4.  I<aboTataey  At>rara(iis  2"; -piece 
set  Inelndes  Alcohol  Lamj.  Hcaker  Fr- 
lenmeyer  Plaak,  Funnel.  10  Twt  TuIk*, 
Test-tube  Holder,  etc.  Send  $3,  Plamenta 
—^'>  dliTeretit  plgraenta  used  In  manufae- 
turinc  Paints.  Vanilabre.  Bubber.  Paper, 
•la  ted^M.  Tacbnlral  Boalpmant  dm- 
pa^  a  Baat  ITth  St..  New  York.  Dap*. 

 ACEWTg  WAWTED  

AQ£NTB— Uaka  $•»  to  $250  eeery 
WMidarTH]  Dollar  nueaaalor:  muiorisis.  trudt 
ownava.  tractor,  motorryclp  and  ovrry  asso- 
llne  tWT  buys- (leliehieil ;  treraciidutis  re- 
pest  buidnws:  t2  4.riii  necessary,  carry 
stock,  me«t  demand;  write  quick.  Pro- 
tect lie  Motorcar  Coauiany. 
Atlantic  City.  N.  J. 

AdKXTSi  Rlcaest  aelier  erer!  De  Uiaa 
Cbrlslmas  Parkaee  of  ten  fine  Oreeflnff  Fold- 
ara.  earh  with  enTolope.  eirt-llent  S5c  seller 
?**!«3["".l"  »«  01).  hundred  1". 

tor  SOU:  SOO,  thouaand,  sample  lOo  our 
rffS^aSfS!^  Fantus  Brtnhrr*. 

a  Paitawi.  Chleaao,  _ 

WAVTO)-Tallor1nir  Bales  A*ent— Miks 
Mit  ni  .ney  from  very  aUrt — $60.00  to  $75  •$ 
v.rt*iy.  |,arB^  aude-to-mewire  taikirlng 
liouso,  tunitUmt-wm  aqulpoMot  nf  Ate  hna. 
ilrcl  w.v>IeBa.  «*nta  you  to  talie  ordara. 
saiNfurrlon  euarainteed.  Biseeat  merchanU 
III  many  tnuns  liine  started  with  our  line. 
It  you  want  to  eatabUab  younolf 
nently  in  buainraa  and  aiake  lite 
write  for  nili  ttarticulan  Alflnir 
r'enre  as  salesman  or  ttSit'* 
H.  F.  Fixlor.  ~  " 
483,  Chlcaajj.  

AflEVTS— Here  is  $  .  i  n  ^,  IJnJ.aO 
wsekljr  nrotxxlllun.  Pmnanenl  and  ret>raL 
K»ery  onice  and  home  needs  Araua  Mou- 
tener    for    moUtcnInK    alaniiw    and  stirel- 

II  e^  Arirn*  paper  rllaa  and  paocil  aad 
r  untain  rieii  htddafs  Mil  to  every  man  yoa 
shnw— tiKv  are  dllfNafit  and  better  than 
any  on  the  market,    WHto  to  IwrllMltaia 

I'cnt.    14-r,  (filesKo. 

START  In  a  pcrmajient  hu-iine-is  of  your 
own.  scllinit  eunranteeii  ilualery  and  Vii- 
derwear  direct  from  milla.  No  ooiilta]  or 
esperience  neetted:  many  laiaaawiialliia 
make  St.oiM)  to  $5,000  per  year.  Become 
our  diatriot  manaxar— art  others  workinc 
for  yon.  Writa  ftor  delaila  to  Uallocb 
Knittlnc  Mllto.  MU  <lnat  flL.  Ocaoil 
Rapids.  Mleh;  

CON'VECT  with  real  money-nakers :  M) 
»r>er;,i  Itv  mariufaeiurt  r«  adeertlae  In  8pe- 
i  mlty  Salesman  Maxaalne.  300  Safe  i»rop- 
o^ltiuns  to  select  from.  Chuck  full  Insiil- 
ratlonal  aellina  talks  by  l>est  •alrsnnui- 
shlp  wrltcr<  F.X ru  ses  frauds,  forrr*  sQUars 
deal,  100  tares  $2  tM>  yearly,  three  monlkr 
trial,  S5r.  Read  current  laane:  If  nat  aat; 
uded.  aMnav  rcfundad.  Bakatt  Bifki  fU 
Caaton  BoiWIwg.  CMttm.  

TIRr  Insoles— preterit  puneturaa  and 
b1owo(ii.>.  Mlleace  incTea«ed  lOO"*..  Any- 
one i-an  amiiy  In  few  mintgwi' -lowgrtc*- 
Foiirraous  domand.  Laiaa  MUBIA  PWrtU** 
lArs  free,    insole  Tire  OmiMMaUaai  Oavt  u, 

III  &  Tblid.  Gttneinnall 


Ly  Google 
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iHKe    no   risR.     i/ur    irct'   ^aiiiinrii    iiciii  v 

Mil  to  efcry  twua««rUe  ton  call  on.  Out 
inm  to  wmm^  W*  hiw  Uw  Iwt  pran 
•Itlon  «vcr  mtttA  to  u  ArmL  Wr 


KI-EAN'-RITB  Ltimdrr  Tablcia  — 
Wa.srie»  ciothiM  spotleMly  ole«a  wltbuul 
ruhblntt.  (  (iiiialn*  no  Iniurloiu  cfaemlcaU: 
lt(-^t  W&shliiic  Tablet  made.  I'oaltlTely  Ui« 
Mocitier  of  tb«  w.  "Pays  Axvriu  larctM 
prullt-"  \Vc  suprfjr  fre<«  sample*  anrt  ruar- 
"int<-o  i>f  I'ury  i>4uk««p  vmi  buy  Ynu 

take   no  riak.     Our  fret'  saimiles  lieln  vnu 

Outfit 

  -It* 

Immi-4]|«tp1y  ^^^  aOi^  fBd  iBjBttI  Offer. 
Dc'sti'vtr  1T>.  lucts  OOk.  li^OC.  iSN  Belle- 

plaiiie.  Cliiragu.  

A<;ENTS"  I'nu&ual  Buxtiipu  Opoortuiiliv ! 
Autoriiiibiie  ini f4*irv  of  ai<«ure<l  mefU  Im- 
Iiicdlat4-lv  ri-CiiKtilicil  uiion  prweiitation. 
Tbl»  ia  an  lrilrrr»iliij(  aiiii  DTofltable  llrip 
for  Um  man  who  can  mtnilMaUy  nrctent 
•a  MeHHiy  «t  wotvn  tlwniMl  w  tho 
aut«4noMl«  owner.  Bandaome  nturn* 
•lulcklv  and  easily  obtaliiwl  for  the  umall 
fliiaiis-ial  requirement  neceaaarv  to  secure 
exclualTo  telUnc  rlicbtik    Vtt  us  tell  t»u 

a oat  tbU  ftttnrtlTO  DfOiMaiUon.  T%*  Bmo 
boratoriw.  ttSS  N.  nSMtoBt..  Indian- 

apolU.  Ind.  . 

%tSS  and  Women  Asents  to  take  orders 
for  oar  hiRh-srade  extrarta.  atilcM.  per- 
fiimfM.  Boapa.  toIlM  mMrations.  remedlea. 
leas.  tHtttev*  and  fftod  aiieclalUea  on  "fac- 
tory to  hnme"  iilan.  All  or  r-art  timo 
■.vr.rk  Itrailv  wcli-i.int"  from  cu»lon»T*  bt'- 
caua«  you  actuaUr  cite  ibem  double  valua. 
Makw  umr  mIm.  nod  vnOU  and  reocat 
tntatnaaa.  When  yon  maka  lood  w«  hare 
aomdhlnr  ntlll  Jkitit  for  ynu.     Write  The 

I.ariKc  ("o  .  l>e  Peri;.  \V1».  

I'HOTu  Pillow  Tooa.  Portralta.  Franea. 
dheuft  Ploiuret.  MwUUlom.  Fairlottn  Pte- 
turt-s  Pennanta.  War  Bookib  Pronpt  utip- 
rut-ntft  lamplen  and  OaUlOinMa  free  10 
it^-.-nt.i:  ;:0  days'  rredlL  H».  C.  BallV  Co.. 
I'.-ik  ('-2.  «;hlrago^  

5tlG<;i>T  .M.nry- MakLT  in  Anurloa.  I 
wont  luo  men  and  women  aulrk  to  take 
ord«rs  far  ralBCoai*.  ralnrape*  and  wat<-r 
proof  •prmi.  ThouaaniU  nf  order*  wait- 
InK  for  you.  $2.(10  an  Iwur  for  spare  lime. 
Maher  made  $59*. .'pO  In  June.  Nlsxeii  $19 
In  thre<»  hourj.  Purrlnnce  $207.00  In  »eten 
(lavH  $J,'ii)0  a  year  pruflt  fur  four  aTcrairo 
orders  a  day.  No  dt-UTerlim  or  coUrctlng. 
Itcautlful  coat  tM9.  tio  experianc*  or  cap- 
ital required.  WMM  Quick  for  tnfonna- 
tlon.  Comtr  Mfk.  Cb..  Dept.  U-IIT.  Day- 
iM^Ohlo^   

AOB.VT8  eamln«  $20  dally:  new  Ford 
lock;  thief  proof:  i.Ml»  Jl.  Alao  .10  other 
.'ti-luslT«>  inyentlw-.  AktmIh  outflt  and 
sample  Free.  Iixcnturit  Assn..  110  8t. 
I^U.  

EARN  $100  weekly— Dliitrirt  Manaiter— 
new  lino  of  «oeclaItU-*  No  rapltal  neeiled. 
H«U  to  coaruim'r  niul  ilcalfr.  lilK  profit. 
KasU'  <i<^i'rkc.   Slanituu.  Colo. 

<70U)  transfi-r  lotlfpa  for  automubllea. 
truiikit.  fililraHc^t  liaiiilbaKa.  $1"  to  tl.'i  a 
•  lay  Ictlrrliie  iiut""  Wrll*  for  plan  and 
c<fi(«ral  ajtaiti'  iJTt-r.  Saniplett  free.  I><'- 
ralro  Qp..  216  ("llntifi  MMu  .  Newark   N.  .1. 

AGENTS:  Wire'.es.*  umlirclla.  .Stiin««- 
tblnK  brand  new.  Cosiit  no  more  than 
ordinary  kind.  BlMt-«t  seller  e»er  Intro- 
duced. Write  quick  fur  aemcy.  Parker 
Mfe    Co  ,   178  Dike  St      Dnvton.  Ohio 

AtiKNTS:  AutorouliiU-  nio-«sitv — Wutnlr 
Carhon  lleraofer— rotwl  eOVdeni  on  markrl : 
clean*  ernrlne  In  15  mlnutea.  BUt  profit— 
Aeent'a  aet  at  foor — 60  ccnia.  Write  aulck 
for  protwattlgi.  ptM.  CL.  MiWiM- Pnducta 
i-xmpany.  SM  IVUi  Avhhm.  Nmt  Tork 
rnv  ,   ^ 

SKU/  N>  r<T>-'lti<'s.  Evprybtxly  needs  and 
buys  the  "liu.«lue«s  Guide."  Bryant 
<  leared  $800 JO  la  Mr.  Jand.ftr  mnpie. 
It  n  Free.  Mlclwit  Cft,  BOK  4-B.  Kapt  r- 
villf.  111. 

A';I:nTS:  UrViTsihU-  raln<''jat.  Not  snM 
In  atorea.  Two  coats  iu  one.  8<]ineihlnK 
Orand  new.  8avca  price  of  exoensife  over- 
<*o«t.  Gtiarantced  wateniroof  or  money 
hac*.  Blir  seller.  Kmll  Tlior  madp  fl-'H 
in  one  ireek.  We  roanufa<-tiire  arul  make 
to  nfeasnre.  No  capital  required.  Sample 
furtUahed.  Parker  MOb  O*..  W  So*  St.. 
l»aTton.  Ohip;  

BITILD  a  Keniitno  Choraleon  Phonorraph 
and  saTO  over  half.  Fine  iirotli*  building; 
and  aeltlm.  We  furnish  motors,  tone- arms 
and  ■W—liy  pvta.  Send  for  our  catal'>e 
Anil  free  Mmprlnt  offer.  Choraleon  Pho- 
■lorriih  r<>  1322  Moneer  Bids..  Elkbart. 
Tw'i   

A'iK.NTS  H\g  prnflt.s  selllnr  our  Xew 
f  :  -.0  Aniuniatfr  A'l  linjl  Midhltie  Quirk 
s.iIt-».  Ton  d.illv  easy.  No  nomretltlon. 
Anyone  havlnK  addine  to  do  Is  pojtltlvo 
i  v.iUrmvT.  You'll  be  Klad  you  wrote  ua. 
Itaoeit  Comoany.  14SS>K.  Hollywood  Avv.. 
ChlewDk 


8AI4ES.MEN — Berome  IndetWMidrnt  —  own 
your  huslnrsa.  experlenee  unnofieaoarT — sell- 
Inc  our  $«.  100  .\i-cidcni.  l>eaih.  $:.o  On  Ac- 
cident. $:i5.uo  Sick  Weekly  Bvneilta.  SIO.SO 
yawlr.  half  smoimta.  SS.SO.  ^OunnlMd 
Heady  Inooow  from  reneirala.  9B0,00f  d»- 
positetl  Insurance  Department.  ReKistratlon 
l>ept    P.  Newark.  N.  J.  

ACfl'^NTS— Snappiest  ir«>u»ehoM  Lino  on 
earth.  Red-liot  sellers  ■•tiaiiv  renvaters — • 
100'?.  profit.  501  liKhi  welKln  fajit-sellmit. 
iwjiiular-prtced  necessities.  Ast-nta  outflt 
free.  Get  busy — aul- k.  Write  today: 
postal  will  do.  Aroertean  I*riKlueta  Co.. 
H  ill  .\rucrlcaii   Illilc.  Cincinnati  O. 

ACK.VTS  $i;o  wofklr  Introiluclnr  and 
s.-niiii:  new  300  Candle-Puw*r  Coal-oU 
Uurnir  Lamp-  Darallnif  llifht-  Can't  ex- 
p'.iMle  N.>  wirk.  no  chlmnev.  Oilorless. 
snioke1c«».  Write  for  terini*  apil  ^aruile. 
Tlionms  Mfg.  Co..  S!7C2  North  St  .  Dayton. 
OWa  

AOEN"TS-^llBre'»  a  whirlwind  seller. 
Amerifii'*  createat  iramel  ■  H.mh  liall." 
.New.  i  Ti.-lnnK.  IntereatlnK.  rver'.nno  iiUys. 
Sells  on  aiKbt    WooderfUl  Cbriatmas  arU- 

New  York .  

At.FTNTS — Every  wlae  salesman  wants  a 

repv«ter  protMsltion.  We  have  It  and  it's 
Morth  $75-$lori  a  week.  Specialty  Mfc 
Company.  Diylaion  t50^Madlson._Wla.  

~  WONDKRPUL  Comb  ClniMr.  B— lUcoal 
Sport  Camera  100%  OMMMfawhan.  Baiiiitle 
s.'.c.  both  SOe.  Inttnitlw  ■aU^rdrr 
nrHSotti>er  lOcb    lltaltnttd  ^MWT.  PklU- 

dflphla,  Pa. 

AOENTS— "Handy  OkM*"  Kwn  your 
windshields  and  windows  free  fi«m  frost 
•nd  mcrfsture.  Hantly  OU>s«  lii  a  '-hrmlcally 
I>repared  paper  cloth,  nut  no  in  bandy 
booklet  form.  One  ahevl  for  one  applica- 
tion and  then  It  may  be  thrown  away. 
Fur  rootorlit.  stiirekeeper  and  housewife. 
A  vcnr's  su[>ply  Iti  mitt  bo«k.  W1II0  for 
.-i.imple  aiut  i^iriU'iilnrH  IWK  SPMtelty 
Pa(ier  Co..  Eterelt.  Mass. 

AOBNT8:  B0f«ndlil«  ninmftL  Binr(«t 
•eller  eecr  Introduced.  SiHiiaauluc  new. 
I<atest  style.  Not  sold  In  stores.  Guaran- 
teed waterproof.  Two  -"u:^  for  the  price 
of  ouc.  No  capital  reouiri'd.  We  dellfer 
and  collect  Writ*  for  tcrtltOCT  i 
Thomas  Raincoat  Co..  I4it 
Davion.  Ohio. 

THK  Natlimal  Ilunor  Rliie  and  Tahlet 
Ift  tile  latest  sensation  and  marrelous  In- 
yentlon.  Soldiers.  Sailors  of  the  World 
War — RelatlTes.  Friends — write  for  circu- 
lar. A  sold  mine  for  Asents  for  'Xmas. 
Nat.  Honor  Rln*  A  Tablet  Bureau.  100 
Chelsea  St.  Cbarlestown.  Maaa.  . 

AGENTS!  Quick  Saleal  Bte  proflis! 
AnyoM  etn  nu  our  hand-iwlntN  holiday 
signs  to  stores.  S  HBdIm  ISc:  oMalog 
free.  Chalh-nite  SUB  WOHia.  SN  BlOMiway. 
New  York  City.   

ACKNTS-We  want  lite  men  to  represent 
us  in  yuur  locality;  blx  opportunities  for 
right  MrtlCfl.    Kll-XM  IK*  CO..  CotUB* 

btaDB._0:  

.MJKNTS  han'l'c  Antl -n!.;e<ilnir-CotHin. 
fJuaranleed.  Rr:,.;ii,r  \Vnt<'  us  todav. 
(inly.,,  KtSfi  Knjtt  l"th  Sr  .  Ch  velanil  »)hlo. 

Voi  r  chance  to  ni;i}u-  big  money  ea-illy 
BMil  steadily.  Men.  wonjen.  hf)ys  a:id 
Klrls.  All  or  sjwre  time.  Wotolerful  s<-lf- 
srlUng  plan.  Unllfco  peddlln«  and  cau- 
yasslng.  No  eipcrlenro  or  special  training 
required.  Full  (>.irtlc'idars  and  samples 
Tattled  at  $l.riO  geiit  preiial<l  for  IS  cents. 
VelTri   Company.    Dept.    I.   .laikson,  Mlctu 

TIIK  Reel  Fire  l>itlnciil-'her  Made^The 
II  CarlH>na  KIre  Kxtlnuu  xli.r  sni  iilo-r-*  in 
a  lecond  any  kind  of  lire.  .\n  alrijluif 
necessity  in  etrery  home,  store,  office,  fac- 
tory, school,  pnblta  bulldliifc  fk*  onlr  ex- 
t'nKuUher  a  child  ran  iront.  As  good  In 
tniTv  «ay  pi*  nny  fll  to  $|f'0  exf Inmiishf r 
.\j;.'!.t-i  an-  HI  '.Img  live  10  a  d  -''ti  In  evry 
Ifinu-  and  bu.iinefs  place.  Write  for  par- 
ticulars at  once  or  aend  $1  Air  fyll  iter 
outfit  Carhona  Products  Cl>..  S04  Weat  tCth 
St..   New  Ytirk  City  

At:ENTS  make  weekly  selling  .\ecl- 
deiit  and  Rlckn.--^  rilUlp*  for  110  yearly. 
Pays  $r..OO:t  dcalh.  liM-rca>lng  to  $7,riOii. 
Also  $2.'>  weekly  bi-nelU  for  aoldent  OT 
sickncBS.  Quick  claim  sMilemeiit".  Per- 
manent Income  from  renewaU  $lflo.(iut 
deiiostte*!  with  .'^tale.  .\ddress  Insurajice 
Co..  tot'    '<  '.  Ni  -*«rk^  N.  J. 

AUTOMA'nc  Cuff  Unks:  Cuffs  oter  Kl- 
tnsUntly  wttboot  ankottonlnf :  low- 
.  they  dno  tutMiiatlcalty:  Mlto  Ilk* 

wllilflre;  great  conyenlenew  and  shirt  sarer. 
J^iormous  demand  everywhere.  T.^hwal  c»- 
clustTO  nropoaltlon  for  experlence<l  agents. 
Master  lemlm.  8h«h«ygan,  Wiaw 


AlTOManriJ:  or  Arvetsone*  sale  

with  Ford  Car.  exclusire  ti-rnu>ry  allotted 
in  yuur  tucallty  for  line  Kurd  apcrlaltlefc 
1U0'>  eDIclrnu  aold  on  a  noncgr-beck  guar- 
•aCM  IB  do  It  npNMDtod  or  what  wo 
elate:  Mg  eaamlMioB.  aaay  irttera.  Can- 
not tnmu  your  radiator  or  engine  40  be- 
kiw  sera  CaiiDot  fall  In  the  hottest  sum- 
mer.   Write  today.     Cyclone    Mfg  Sales 

Co.,   1110  a.   Michigan  Ave  ClileuKo   

LAItOB  manufacturer  wanu  B«etits  to 
sell  guaranteed  made-to-measure  ralnojata. 
$50  to  $7!>  weekly.  Hlgfaeat  commiaalao 
paid.  Profit  in  adfaar«.  Outflt  tnt. 
Standard  Italunwt  Coi.  SM  ~ 
.New_Vork.  

wt>N I iHR KUL  New  CfaemlcaL  _tT 
age  equals  r>o  gallons  OasoHnsi  EUmfbatas 

cartv.n.  TiOrt  more  mileage,  power,  speed, 
guaranteed.  Whirlwind  seller.  Ant  >  '.ui- 
era  buy  on  sight.     10)%  ptoflt.  l(«iH.'Bler 

Demonstrating  package,  tsn%  tsmioor. 
lOo  postage.   Myim  4  On..  ISBaira,  Caa- 

lirnUe.  Ohio.  

i.iH»D  Income,  si>are  time,  ritLilslilng 
chandeliers,  brass  beds,  automobiles,  etc., 
fay  nsw  ■slhod:  undiialnc  smstlin  nsults; 
every  household  poaalMo  cnstnmar:  esperl- 
ence  unnec<^sary ;  simple  plan  of  msiiufar- 
turlng  at  home  starts  you  In  big  money- 
making  business:  write  for  frev  samples 
showing  finishes,  etc.  Oun metal  Co.,  Are. 
It..    D<y«tur.    111.   _ 

lN(ltKA.«iK  your  lnc<»me  $200  a  month. 
Write  f'T  be^t  tire  propoeitlon  eeer  offered 
agent  or  dealer.  Triumph  Tiro  Co.,  .%fith 
St.    and  Broadway.   New  York.  

'•SoM-cl-\S"  Clolhes-Une  Reel  and 
Tlghieiicr  eliminates  all  clotbea-llne  trou- 
bles. It  sells;  It  excells.  Mast  wonderful 
and  useful  household  derlce  of  this  in* 
rentlTe  age.  Illuslrated  page  TSS  No<> 
yember  Issue.  Sample  Two  Dollars^  Deal- 
ers  wantttl.    "aoM-Claa."  aal<-aburg.  111. 

"UTTLB  WONDER"  Cn>wn  Cspplng 
Marhlnes  sell  to  every  luiusewifc:  ecinal  In 
eflcieiH-r  to  ext>en<lve  ix'wer  raarhines. 
Fast  sellers.  lOrxS.  profit  Agents  Deal- 
ers.  wrile.     MIn'-ke.   Alhamhra,  Calif.  

AGENTS— Rub  Not  Laundry  Tablets  are 
needed  in  every  home — Ka.«y  to  sell — Quick 
to  reirt'Bt  A  splendid  article,  with  a 
unique  plan  for  selling  to  the  store*  or 
hanea.  Tprritorr  altottod.  aUBBto  fno.. 
Rabnot  f^nquuiy,  Boi  OMl-B.  PhRadel^ 
idi'a  Pa.  

.MTO  Sneclaltles^Free  SampUw ;  afe- t» 
ordering  I  noo  monthly:  clear  profits  $S.SO 
to  $r>.n:)  eaeh:  rn.slly  ncure<l  JadBOB  Mlfe. 
Co..  1818  Curtis.  Denyer.  Colo.  

NBW  rrald  Mltri  lafaTpraflU.  Write. 
John  P,  Blatit.  Kansas  City.  Mo.  

]r>o^  ON  retail  sales:  50%  ua  wbole- 
sale._  f'ope  Agency,  St.  Louis.  ^ 

HLVKK  your  i>wn  Luminous  WateJiea. 
Clocks:  Luminous  Paint.  large  bottle.  .''Oa 
(Coin.)  Particulars  other  Luminous  ar« 
ttcles.  2c  stamp.  IllunUwili  OK,  T44B 
N.  Lockwood,  Chicago. 

A0EMT8— New  Inreolton  Fnslig  WOild. 
Automobile  Specialty,  erery  Aaio  ownar  o 

i-iKtiMner  Write  fr>r  iiartlculara,  Dnloo 
Mfk-    <■•■  ,   1  •»  l'..rkir  .St     Uoxbuiy.  Masa. 

-\IANL  KACTUKl.NO  Tyado  SecteU  for 
any  tHiriMiss,  chemists.  t7M  8a,  Kaflor. 

TItANSFFn  InUlals  for  auloe.  Big  proT- 
Us.  Get  our  $1  trial  outflt  and  be  eaa« 
TlnfCrl.  Cirrtilar  free.  Anderson.  9  SprncO 
St- .   .ler !iev  C|tv,   .N  J._   

WA.NTKD  —  Wag»)ti  Meti  Kyeryvvhera 
Valuable  Sole  Line.  lOli'c  Protit  Kury- 
Itody  needs  it.  llafild  seller.  Particulars 
Free.    Crysto  Soap  Co..  Aurora.  111.  

TRAVKUXC.Meii.   Women.     Best  aide 

line  Iti  the  ».  rid;  JUiOO 
to   tell   or  e.'iirv  In 

\V:i'l.iT     11.  iiMer,   <  .■l...   

.M.\.-0\,S  -  (i.M  KellLiHS  —  KnUlir*  of 
Pythias  —  W.uiiinit-ii  of  ilio  World.  >,iid 
$2,IMi  for  chart  of  ynir  oriier.  ■.'i:xJ>,  llilii>- 
graphed  In  colors:  nijent.^  wanleii  Writs 
for  propiKlllon.  lli'i.Kirus  Akjein'y.  :iS  j)..r- 
.Jjest,  r  _rr"M  I.  It  1, 

A(5K.\TSi— «;«  t  .\e\t  ihHTJle  Ileal  Kslate 
Business  hy  No-Commls^lnn  Plan:  Capital 
rnnecessary.   Parilrulan  Free.  Non-Com- 

ml  stop  .\gency.  Lima.  Ohio.    

.AiiKNTS;  Ininn-diateiy  write  for  iroof 
of  the  faotest  sellliiK  aiitomobUo  sptrlaltles 
i>n  the  mark't.  Sure  success.  Big  money 
and  a  buslnees  of  your  own.  CXtntbicntal 
Auto  SMpply  Co..  Desk  A.  Dawwport.  loara. 

Al'TOtRtB— rs"e""KaiSlei5e''  and  saeo 
SO  jier  e»*nt  eawjllne:  guaranteed  to  re- 
moTe  and  prerent  carlxm ;  Increased  power. 
Agents  wanted.  Write  now.  V,  J.  Daw- 
son, Hlnton.  W.  Va. 


itioo  nonthhr:  noihinii 
■rmatJon  omr.  J.  K 
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POPULAR  MSCHAinCS  JkBYSBXiaUKQ  SECHOIT 


KXrLrsm:  Agency  f.,r  P»cUle  Cmtt- 
Juizuua  Agenu  on  feniUne  175.09 
profXMitioa.    istrium  ItoMiaHr 
Low  AinW««.  

8«)METIII.NO  Startllnsly  New  in  Honoat 
Iferchuidlio.     Sells  for  25r.    E»rry  boiuv 

pataJIs  rtw.   ChM.  Whitehead.  OMfann- 

ton.  Pa.   

MX^KKIENrEI)  enrw  iu«n««ir»,  SnaiT 
daily  rrtpuiiiiltle.  may  obtain  territorial 
eonlitH  of  Mxn-lalty  u*e»J  anil  linlortM-d  by 
CIV  Uepartnient*  ami  l>VUer»l  (JoTcriimiMt. 
Katlonal  Leather  I'naprratlTe  Co..  447 
Wf  it  3 1  at  Street.  Chlrago.  IIL 

AUHlNTH  wanUHl  to  aell  ■  u«w  Und  vTi 
waahing  marhirn-;  can  be  carrlol  an  aam- 
plo  and  di'i" vi -Lriiit>r.  Welglu  lew*  than  23 
pounda.  Write  ior  propoaltion.  M-  W. 
llatUjjon  Mte  Ofc^^  DePt  V.  Belolt.  WU. 

blS'HubirTOIUI  an<1  nalen  Agonu  with 
PalCTinpn  CoTerlnu  Ststr  nf  (Iforsli  Wntits 
(loud  I>lnf\  A'l  Ui  rcP-ni  f.  i.migia  IHf- 
trlbutiug  Jk  Bales  \Vi«t  Point.  <ia. 

FRKB  Book  on  Palpnn— Wrlto  iMiiiij-  f.  r 
Trvn  Copy  of  "How  to  Obtjilti  a  Palent." 
rijiitnlns  raluablo  InrirraHti.iii  and  advl'-a 
to  liivifil'irs.  Ti':ls  how  U>  stvuro  Patents. 
Hcnd  raoUei  or  iketrh  of  your  invenUon  (or 
cninlon  of  It*  pAMttiMa  Mtm  — Fm. 
(20  yvm'  eKpcrltiu«w)  Talbart  *  Tftlbcct. 
idtn  Talbert  Bldr.  Waahlnfton,  P.  C.  

AMKKU'A  In  the  Worl.l  War— AattaMlIn 
Malory  prorti.rty  llluitraml ;  IntroduotlOQ 
by  Ota.  PefalUiie:  bg  winner;  beat  l«Tnia. 
outflt  free.     Lliulberg   I'u.,   Dickey  Bids.. 

rblriigo.      

UA/Ob  Mill  make  you  mmiry  wn  fur- 
pUll  Kuvd  priiiteil  matter  to  bWt>  von  vti  U 
aalea.  ll«"iieat.  ordor  t>rui'o»i'l.iti.  W  r  i« 
IwUy  fur  full  tmrHculsri  OdiKHard  «.'•>.. 
^r.'.T    l|iiiii)liis<in  St..  CliicaKi).  

K.MUUiKTK"  Men  aiiywlicre,  city.  town. 
Ttllwo  ur  coUDlry  can  add  $10  dcMV  to 
inninie.    Aak  tfafety  Hair  Cutler  Cto..  Wuh- 

Irift'  II.   T>    »'. .   toilns — lii>»  'r  

|ioN  T  A<'><iil  a4i  'A^.iic)  iH-forp  ci-lttnt; 
our  new  prcnuum  lelllciK  piau.  We  <-ir- 
ciucrlas  prameia  to  yanr  Mine  Fne.  t  '>.oo 
to  $20.00  daUy.  Bwatr  Ttollct  Prcpara- 
tiona.    OuUlt  rr««  to  worker*.   Alfalfa.  820 

Kiif  hwi-^teni  Hulldtnc.  Chicago.  

V  DOI'BLK  Your  Income.  Start  small 
lUillUinK  a  Praliublo  Iiuleiiendent  ItiuincM 
Manufacturinjr  Popular  Advcrtlneil  Siic- 
cialtlea  la  all  llru'H  frMiu  on  cxin'rt  I'lii-ni- 
iat'a  Cuaraiite<'<l  .MaimlaiMunrs  Kur- 
molaa.  Trade  ijecreoi  and  l'rucea«««.  Iti- 
veattnent  email.  Protlta  Larxc.  No  Kzp»- 
lleticp  re<iulred.  Marvrllo  Waihliur  Tablet*. 
Elt-roiio-Me  Pure  Fh.k!  Kc«t  Substllutr. 
JllUf  Hibbon  Fixxi  l't.ii!iirl,<.  Kiiaiiu  lull 
Wolidrrtul  Water  I'ulnt.  Iti-vo.  Tulu'  Kui- 
»or».  Maitli'^*  WliidHlmld  Clulb.  Cnrlo- 
Cide.  tlw  only  aucirjmful  Oasolenc  TaliUt 
for  AuwuMdllak  Kor-Klt.  tbo  Guaranteed 
ypwiwid  MnetV*  Com— nee  Trial.  Send 
Btenpe  far  Talnafale  Uat  at  theae  and  many 

Tetnna.  We.   

AUENTS:  EretUltllur  Ni'>^1(tl><  Vnlet  r<-- 
inovea  wrlnklcn  from  Used  ni>k!i«  (with- 
out Ironinc  themt.  Rella  on  slahl.  2oc. 
A  wicnilirliil  iiiTinllon.  N<vktle  Norelly 
(Vi  .   I'J"  IMlnrliii.   JliKliUi.il  P.irk.  >I!cb 

AdKNTS  —  .Mall  D.iil.-r*.  s,.||  Ravi«:i.« 
Conii.  Hijr  ivriifliii.  I'snirular^i.  Kavtunn 
Clem   Co..  riiLavii  

A  BfSINT-:sS  of  ynur  imn  niariutmiiir- 
tnc.  aparkl.iiK  Rlav^  ii.^nir  iiri  I  nuitjlnr 
piatea.  ehe<-ker  boards,  niiiliilliuiis.  <iii.niH, 
•to  Kn«mi«U(t  t>roltis.  hlv  llltiitttiiti>|  IxH.k 
letil  tr.'v    K.    Piilniir.  Wurnivr.  t»f«lo. 

AOENTS  Wanted  Ic.  sell  our  HIsh  ('.mde 
Giinranteed  AuorLnirni  cf  Il.iusrhold  I'lility 
Brushea:  alio  the  IJitle  Anicrlraii  India 
lUnum.  Anerican  Bniah  CeniortUon,  ISH- 
im  W.  Mediaon         ChKito.  in. 

Wtlt'T.D  J.'.s  ^vt-fklv  Intnwlurlnir  a  drten- 
lltln  colli  iiavrr-  <  ut  roal  bill*  oiir  thlnl  — 
lii'irt'Ht  you!  Ka-'lly  demonairated  and 
riui'-kir  anM.  Bunple  and  imu  furnlihrd. 
«■  Wtnonr.  Box  80.  Wcet  Port  Ann, 
y.  Y.  

EVI-:BY  h<  UKwifi-  uanta  it.  W  hv  not 
imII  berf  Larecr  proflia  for  you.  Ke«uliii 
guaranteed.  HliMle  maniuie  nrtv  etut^. 
Kpedal  Intraduetory  offer.  e4«tat  for  otie 
dolUr.    Qorett  Speeikliy  Co..  SMUon  B. 

.Mirx-n?.   Mall  Diar.r.   ,<<iiirt  Majcazlne 
of  >  .-ir  .:wM      rruiif  ,1  '     f,.M  Everrllih>K 
furnl»luil.    TiTIiis,  mimiili-  n.i.v  lOc.  Anier- 
.Iran    Maaaslne    SmdUate.      Il-l'i  RnlHrtu 
Bill*  .   !.««  Anaelea. 

ACENTS— Tour  Uk  dwaeol  Sw  our 
money.maktaR  cBn  cn  mm  178.  Bsmo 

Co. 


,  BEAUTIKUI,  (poona  ftee  with  "U-N*ed- 
It.  -  sMiMiteod  «U  to  $100  weAlr. 

YOU  ean  jMko  $io.oo  daily:  kIto  $l.oo 
froo  Kooda  on  >1  00  aale:  pay  notbUut  for 
free  Koodi.    Henrietta  OomptlW.  Dept.  MO. 

Clilrago.  

M().\KY.\IAKKIl.S    Macarlno.      For  >Iall 

deaJcrit-uci-titi.  F'l!e«i  with  r>r>>Rtable 
Ideaji.  lOc.  .Six  moiitlu.  20c.  H15  Itrrfiido. 
Lo9   A  ngf  leii.  

ARK  ynu  aaliaftnl  with  vour  iirc»i-iil  In- 
ronic?     If  not   write  for  my  e.Ttreinely  lii- 
IfKstlna   luiuklft.     Eipliilns   siilnidia  plan 
that   ahould   net  yuu   tlno  weekly.  Spare 
tiiDo  work— no  oaiiraisltut.     Not  •  nail 
ordrr    propoalllou.      Kent    free.  Addreaa 
Thomad  Htvrt.  Itoit  is:>f.  W'a^bln^lon.  I>.  ( 
WA.ST1J>    UUIrirl    Sujirtntiiiditil  —  He 
liable  man  of  aMUty  to  book  ordera  and 
eiicaxo  aub-OMMi.    Wholo  or  Part  tUna. 
KxclualTP  tcnfloir.    Pit  maklr.    Act  at 
orvc    l>efore   your    Miilloif  is 
Kiiiuhr   At   Boiitwiek,  " 
New  >■  I  trk  State. 

MAKE  Bi«  Money.  Gold  Trannfrr  >Ioii  >- 
Itrams  for  AutomobilM.  cla  Free  HaiDi>je«. 
Addreaa.  Nttloool  P.  O.  BOB  il.  BUIlon 

I)^Wr.w>Myn._,Wwr_  Tartly 


HAVE  yoa 
me  bo  your 
Cliri-nian.  Ml*i. 


r. 


for  allot  Vet 
Paaa 


AtJENTS.  $10  to  $15  dally.  Every  owtier 
wanu  his  eold  Initials  on  aldo  dtwr  of 
auiorooMlr;  ritit>lled  while  waitlnjt.  Voiir 
profit  11  >  on  a  Hale  of  II. r.n.  Or  «ell 
him  a  set  that  he  can  apvly  hia  own 
inonotrram.  Mononui  Snspbr  Oo.  Write 
for  aeneial  tirencT.  Ftm  tunplea  alao  fnr 
our  »t).«cUl  offer.  OOMMU  BIdK..  New- 
Brlc,    V  .1   

AOKNTS — 8niall  toien.  eounlrv:  Yankee 
Fire  KIndler.  100  nfr*.  3<-  oil  no  kln- 
dlltiir.  cannot  explode,  laata  lifetime:  3'>'''^ 
nmnt.  Kindter  and  lei—.  Sfe.  Tonkea 
KIndler  f»  .  gOfl  K.  4Tlllilt.  CTtfeow. 

NOTHINT,  lik.<  tli«M«  formulas  rrt-r  on 
null'  N-rort>.  I'  .  vira-flnc  soiIh  fountain 
nyruiw  and  Ire  rr.am*.  Alao  Face  c-rcsm.^. 
Hiind  I-otliiT><.  Auto  Pnllahed.  Carbon  Re- 
mover and  many  others.  Plain  Iiutruo- 
tlona.  _AII  for  U  centa  In  alamp*.  Kite 
Mall  Order  *  BmSSr  Co.,  000  STth  St.. 
r»ent»r.  CnUt, 


AGENTS:  Cttbono.  Tto  Oinnaler<i 
Auto  Fuel  Sayee  M%  OMottne.  utemisea 

Power.  Eliminate*  (Tartwn.  $10  to  1*0  a 
day.  I.lhrral  l*roWMltlon.  The  Pobhyn 
.Mf«E.  Co.,  IIM  Wn«htwood  A»e..  Chlraeo. 
III. 


AOENT8  —  Sell  T1r>fi>  l>ner»eficv  foap 
to  all  rootorNts  r>:  ii  l  ir' i<T».  etc.  Reinr«.-^ 
all  irreaae  or  oilor  (hrt  vnthout  the  addi- 
tion of  water.  Ix-avtti  the  hands  dry  and 
akin  eoft.  Paat  aeller  —  Blc  proflta  —  Ex- 
eluaive  territory.  Samnltt  fre«.  Iniitlon 
Piur  CO..  1411  W.  Broadway.  Loularllle, 
Kr. 


TWO  l-phaae  motor*.  2-llp..  oraciteally 
new.   Yeer'a  Guarantee.  $1!S  each.  Ham- 

br  1  Ht  Rlee'rlc  Co..  Ft,  Worth.  Te«.  

W>:  want  IIto  repraMOtattfei  In  your 
Incalltr  selling  Bull  Dog  Inner  Tlrea.  Inner 

(■a»lnir  for  automobile  tlrea.  Ouarsntot^l  to 
l'r»ri-(il  tiunotiinv  attd  blQWrtu'.a.  tire  fabric 
not  ranr«4.  Poublc  tln>  mileage.  Easy  to 
iti'll.  lllfT  d.fiiand  I'rot.viril  tprrltory. 
.\sint.s  m«kliiir  Jll'i  <Hi  w(-(S<lv.  Eastern 
Aii'.i  Srw-  liiltv  C<i  .  I>ci>t    A.  l  UfTi.  N  Y. 

ACrVTS  You  ran  ipll  a  li>-ounre  bottle 
of  ■•.Mystol"  VanlUa.  "Amrrlca'a  Grea""'t 
FiaTor."  at  every  hoUM,  at  BO  OHIta.  You 
maito  .10  cents.  Guaranteed  to  equal  any 
rijivor  niade  and  every  aale  acta  you  an- 
r>rbrr  L«t  ua  tell  you  hnw.  WrUo  mwr. 
Mvitol  m,  men's  Fa lla.  N.  T.  

HEftR'8  a  line  ynu  can  aell!  Ille  proftia 
foot  Fralt  Drinks,  .spicea.  Exiraits.  Toilet 
ArtlrliM.  Veifj'fable  8«ia|w,  Ri-nipdl>'«  Hoiise- 
bidd  ITniarailoii*.  Oyer  12".  iir- dnrtti.  all 
rii^r.inf.'tTl.  Ilrsnches  at  NVw  Y.rk  City, 
.MjniiiliU.  Han  FranHsm.  Wlnnli:«'if  and 
lliindlion  (tiro  rromtu  Ahl|Tt)lnir  ii<-r\i<v.  low 
frrinlit  rs'es.  ((urn  Is  the  olil^-'l.  l«rRi-«t 
n-id  most  ?ui-ri-s!iful  aaeiicy  hiioii'  In  tbe 
H  rid.  I'srticiilara  free.  Write  today. 
l><  i>t  M  P  2.  The  J.  Bk  WalklM  Oompany. 
V  -o  \t„in.  

Ai:i:nts  To  sell  houH.-lml.i  ni-ci-«.|ry. 
Evi-rv  w  innn  wants  and  Iwivs  1(  C  ■"Is 
••'lit  lo  vou  on  credit.  \itn  «.ll  ilirni. 
ihit)  i>sy  u<  l^naoM  opod'i  m«v  bp  re- 
'OMU-.I.  Y.-u  nay  far  aoiy  (hi)*e  y  xi  hate 
^o!d.  Alwolutcly  square  deal.  Write  to- 
d'lv.  This  ia  a  money  nafear.  O,  H. 
ltriimnni"rt.  TTorimn.  Wis.  

SIGN  \A-M,-r*  for  window^  Omitlne  Onld 
leaf.  $50  wM-k  rafllv  aada.  Chl«aa»  Sign 
ajratani.  3M-F.  Blm  it..  CUcaim 


AOKNTS  are  Baking  $25.00  ver  day  tti\- 
lute  a  mechanical  tool.  Homttiuiia  tbe 
other  fellow  has  not  aot.  It  i.x  uci  sold 
In  store*.  Tlie  first  time  it  ia  uaed  U  tm 
t>ald  for  itaelf.  It  aptieaia  (a  a— y  BMM 
owulnjt  or  lea«ln(  a  bulldinc  ^9M(a.'MiM 
K  Elltit,  Mfr..  104U  Georcia  8t.  Lm 
Annelea.  caiir.   

MAIU:  and  aell  yoiu  own  irxkI*.  Ma> 
chlnery  unneeeaaair.  Kipert  Cbetniats  ad- 
vise. Hpetrlal  auentloa  to  b«Kiniien.  Writa 
for  Formula  fslaloit.     Blake  MyaUo  Cbm- 

j    '  I  >__\\j> '  I  >  I  ric ;  o  II .    1>.  (•  

SUJNS  fur  aiore*  and  offlcea.  Entirely 
!)'•«.  fid  weekly  aaallr  madei.  Cblea«» 
.<  t:n  .System.  -lafl-F.  lUTer  .SI  .  Chlcaaii.  

.MF,.\.  Kct  Into  liio  wonderful  talloriair 
aneiH-y  biuinoss,  kU  pronia  Ukinx  order* 
and  your  own  clothes  free.  We  furniih 
t  no  aample  oulfll  and  everythiuir  fre.-  .N 
o-.i>erlence  needed.  Write  today.  Banner 
TaUiirlng_  Co..  DwK.  41$.  CMoaaaL 

ITTTINd  new  article  on  isaitat  1Mb 
nonill.  .\o  competltlnn :  ererv  atore  If 
factory  gicady  cu.Ht.irni  r :  I'toC  i^vBt, 
]}T-\<c.  T>.rk  Itox  2117,  Phlladcltthla. 

AlU}  you  saiutied  with  yovr  iireeaiil  la* 
oimo?  Jf  not.  write  for  my  extrcBMly  In- 
tereatlnir  bookie*.  Explains  aplerHild  nlan 
that  ahou'.d  net  y.ni  $100  week  Iv— apare 
time  wvirk— no  canvaaainx.  Not  a  mall- 
order  prcix.iiiilon.  Bent  fr»«.  Addrea* 
Tbunaa  .st.fl    Hot  Ui3.  Waablnaton.  PC. 

ACENTS— $|.(  protit  on  f\>ry  «»],.  Rm- 
aell  aold  .127  in  5  monihB:  i;ili,  n  IKT  In 
2  month.*  Olirer  OH  Cia.*  liurner  makM 
2  «al<.  kcrusriio  wual  »7  Ihe.  coal:  OlB 
any  inuI  or  r  ^kI  stove.  Morn  heat:  tnma 
on  and  off  Ilk.  aaa.  Write  Oliver  OH-Qw 
Bi»rr  .  rJ  o  .  :        .V.  7th.  S|.  I>mls.  Mo. 

NKW    Wimlsliield    Cloth   aolves  bafHtaW 
^^}'^ , ,         "'"^  r»ln-hl«nai 
w!niUh!eld.    Blaya  clear  14  boura..  " 
isis  amaaed.,  Anota  intthMi  ' 
profit,    JSstliialra  MRtloqr. 

DlitTRIBirrORS  Wanted  for  Emy~«owB. 

A  Hellinir  Winner.    Wondemil  Cftal  Satcr. 

>lakes  Hot  |||a»t  of  every  f^irnao-  SO^t 
Coal  Savlnr  AB^nrwl  tlic  l"~.r  \'i<'%,  Be- 
tuma  on  Invrstmeiic  to  Iii<<trlbiitors  tJet 
our  Pronoaltlon  Quick.    Crown  I'uel  Saicr. 

irrb"»ot»d  Ind'ana   

ACK.VT.s.  sell  ymir'own  I.iiufidrr  Tablet* 
under  y«Hir  o«-n  name  and  It  an.  I.  Wr  fur- 
nish free  sami>Ies  and  two-rolor  illustrated 
end  lnn>rln'.d  clrrulsnt  with  erery  order. 
Parllf-ulars  free.  Sample  nackaee  seiit  for 
1_>  cpnls.    Krcba  A.  I'ro<lu(U.  Cilb-Ee  PoioC 


A(;kNT.S   Wanted  :  _,Ladles  and^^^Optlo- 


mi-n ;  Sells  eyery  faallr."  

IVrmsnont.     Hiimole  Be.  "DcPC  ~H. 


Stanlev.  WU 


AKV.  V.  u  nalislU-d  with  your  i>re«rnt  in- 
come ?  If  writefor  m  extremely  in- 
jerwUna  bouklai.  Aatato  aslmdld  olaa 
that  Bhou<d  not  fOVllOO  weekly.  Stwfo 

time    w^rk — nr»    c«nr*aslnjr— not    a  mall- 

•"der  proposition.  Sent  fr«?.  AddrtM 
ThomsB  H'eel.  B"X  1«''H    W.«liiniinri  I>  C 


REPAJH  Lcaka  Permanently  win,  Keo- 
Ifram  Slaatto  Cement.  Addproof.  .sunproof. 
Waterproof.  Paste  Form.  Easily  apt>lle.l. 
i7-.ed  foundation  to  ri>nf.  50c  itioncv  order 
tl'II?  P*'*"^  P«ti>s  d  strifiv  incomA, 
MarnwHr   CumiMuiy,    liv.   !.<  vinrton  Ave.. 


Jhw_r»'«t  

M.VKK  oa.tv  moiM-v  in  snare  tim<>  nastlnx 
up  slrliorn  In  public  r-!aces.  AUvertldnC 
Ilonsfhi.id  .Specialty  Sample  of  arUeJe  and 
s'rker.  25c  Tbomur  Cm.  AiSlUn! 
Ma"*.   

VfI.4'A\"!ZlNO  aiiti-Mrei«  irnwirnr  nroftt- 
aVihi  bu  ini-s5  <-spccla|iv  now.  Kaay  to 
learn.  Instruction  book  $1.  Plant*  t%J 
rp.  Catatoc  nee.  BaalnmaBt  Oaovav. 
S  ^enal  Bt  .  nnelnnatl.  Ohio. 

Bnj  Kar-inini  Eisy— Stsrtllnit  InffOtlan. 
Banlahea  spark  p'nir  trouble.  Savca  laae- 
line.    S*IU  like  wiidt're    ExeliMlf*  tari- 

Co.   Pe»k       Omaha^Nebr.  ;  

AOBNT8~lf  yoa  want  to  make  nontr 
f  tt   and  ea«y  aet   aarticr  for  Christy's 

Wiiterprfvjf  Shampoo  Air^>n.  .Sotncibne 
i't  »  !  Sells  In  rrery  hi  no  .  lllit  lx)ltl- 
>anut  Oil  ShamiMio  frn-  with  n-rry 
apron.  Alao  other  household  n«-e^«fitrtu 
'■et  narli'nilani:  free  aamnle  IramiHiaietr. 
Cbrls'v    ai   I'nton    Newark.  New  York.  

A<n-;NTS:  Everlaitlne  Neekllc  Valet  re- 
movea  wrinkle*  froaa  uaed  necktie*  (with- 
out Irpalnc  tkaml.  StllB  on  dcht.  tSc. 
Aeenta*  prtw:  tM  far  one  dollar.  100 
I'tliTT'm    Wl^h'sttd  Psrk.  Mi'jj,  

WOMi|-n<Ft'L  Chance.  Men'a  Shift*  and 
Fumlahlim  at  wholeaale  rates  or  m:^ 
$10  daily  as  aaent  atartina  real  ous>nrsa. 
^H>d^  Co..   I>«pt.   4  4.   5   Irautex  Bldr.. 


FOPVLAK  MBCHAIIICS  ADVBBTISIHO  SBCTIOH 
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AiamtTB  Wind   tor   uniDto  "FMnot" 

— tbm  WMhday  wondiT  Hp  cvnrlnced  you 
can  do  a  whlriuuiLi  ijn^.utiMt.  Yuu  ctn 
r.ifz  at  lout  t-0  w  SI  III  vie«Uy.  accoril- 
tns  to  n»ra  or  wbulo  time.  You  don't 
to  talk:  ir  ibe  ilnonn't  bar  at  BlxbU 
HmDla.  tiho  will  bo  looklnic  for  you 
loos  before  jaa  aro  tldo  to  malw  tba 
rounds  axatn.  Sainples  runilahKl  ftro. 
PriTnluma  for  your  cuatomcrs.  Bicluitlv© 
ttrntnrr  (ruaranteed  to  accnts  wbo  can 
produca.    Credit  mren.    IKin't  raU.    P.  M. 

Bon*.  .1213  Warrwi  Aw.  ChloMft 


INSTDE  T^ros.  Uiinr  oriuor  for  Auto- 
mobile tires,  double  mUea£D  and  pretmt 
puncture*  and  blciwouta.  Uulckly  appllMl. 
Cost  Utiltt.  Demand  tremendou*.  Profits 
unlimited.  DcUtIa  ttf.  Amulrut  Atito- 
mobilo  AocetwrlM  Ca.  Dept.  F.  GUwla- 
natl.  O.  


TAU.OKINO  Asentf  Wkotad— BU 

plete  samt'lo  outtlt  and  raw.  netrly  2jO 
Iarifi<  flolh  sami>l<-».  i<-|jrlcp  lists  and  ot- 
erythlne  needed  for  ciui(aii«lnc  or  u.<iv  In 
•torts  free  to  U*»  acenta.  $25.00  to  <50.00 
»  Merk:  may  maka  more.  Write  u«  today 
for  fret'  elofalU  outfll  tn  bcifln.  cl>lh  sam- 
plM,  »hol«-»4lo  prlpi's.  «r«'Ul  utii-r  i>ti  a 
auU  for  jour»(flf  and  fuU  lufurmatlun.  - 
B«e  our  wnnderful  *alues.  beautiful  fabric* 
and  stylt-s.  £tiublUbed  28  yvars.  B««f7 
gaimeot  tnade  to  measur*— «yerytbliic  (uar- 
anux'd  and  exprem  prppald^  Just  send  • 
postal.  Amorlraa  Woolen  Mill*  Co.,  D«pt. 
1438.  Chlcato.  

SKLX.  the  line  that  hasn't  been  worked 
to  death.  2r,':'r  to  31%  mors  than  usual 
for  HflUrii;  ^caplrx.  $50  a  wedc  eaay.  $1D0 
«  week  aulte  common  for  ttaoao  MlUnc 
«ar  Baalury  Bruabea.  Duatleas  Uaft  and 
— ' — 1.  Good  territory  ayalUbl«k  Pro- 
tor  prodorers.  Modem  factory  and 
Dt  dlatrlbtttiiiff  houseii  assure  good 
North  RIdfo  Brush  Company.  10" 
Clark  Atc,  Fr.  .-li'  rt.  Ill 


_  AOBKT8— Xewett  luTenUon 
Makw  iMcj  pen  •  tnuir 
■e*  atfkr:  Mc  proUt, 
•rerrwherp.  Sxcluata* 

Bample  rrc«.     IL  Mtfnl 
Bld£.j^   New  York. 


'liikspoon" 
~  of- 


aGEXTS — 8te.-idy  Ilir-uoif.  l^Tge  maliu- 
/acturer  of  HandkerehJef*  and  DrcM  Oood*. 
•tc,  wtshea  rtprirMtitatiTp  In  esch  locality. 
Factory  to  consumer.     Bis  proflta,  honest 


fooda.   Whole  or  spare  tlm*.   Credit  giten. 

HBd  for  panirulara.    yreepint    ~ 

it  Mela  St.  Brooklyn.  N.  yT 


tug.  Co.. 


...i.^  Waato  SUtofdat*  — 
MmIc  CiMoer  that  aeter  fWI*.  Sure,  easy 
aelee  plan;  main  or  sideline ;  quli-k  profits : 
nrepald  dellyertes.  Sarorle  I"'';  d'>xcn 
U.flO.  L.  B.  Suttoo.  .Manufifa'Curvr.  D  3. 
pew  Canaan.  Conn.  

TAILORIWO    Salesmen.  hustlers 

^DSSnle*iaj!m*'lii"  famrte!''%olpe.  *!Sf 

▲n  or  spare  time.  Wonderful  ootwrtanlty 
to  earn  hie  money.  No  Investment.  We 
tonlsh  eTervthine.  I>on*t  walL  write  to- 
day. State  experience  and  MMM  «Mplaf- 
■tent.  AddrpsM  Comroerelai  IWlon^  tS$ 
W.  Jackson  BouL.  Chtcain. 


AOBNTS — Our  Ouaranteed  Prodncts  are 

a  necessity  for  automobile  owners  and  the 
ceneral  puhllr.  iijif  demand:  repeat  or- 
ders calore:  bic  prodia.    Prodncts  for  dem* 

d  ftMt  wrmo.AUM  J. 
M>,  BMmftal.  Ite. 


AOBNTB:  .  |M  to  1100  a  w««k.  Free 
■amptsa.  Gold  aim  letters  for  stores  and 
ofTloe  windows.    Anyone  caa  do  tt,  LIhefal 

^tfrr.  "^f "   Melamo  Ume  OB.. 

IHIK  N    nark,  fhiraicn.  

.MAKK  i:-'}  next  Saturday.  Agenta— aalea- 
meo— District  Manacers— brand-new  Inven- 
tion seltlng  like  wildfire.  8«lt  .St<«e<lerat«r 
for  Fords.  So  eecd  Ifs  used  l>y  17  offlclals 
if  Frird  Sfutor  to.  Mal<.-t  any  Ford  run 
like  a  Packard.  Stops  stalling  and  bUrk- 
Ins.  Put  on  quick — no  special  tools  or 
JMMt  to  bore.  Iiuunt  satisfaction.  Listen : 
make  money  quirk — sell  tm  to  tweln-  a 
day  ea«v  McMll^ltT.  Ills  ,  sold  four  tlrst 
nftiTiicii  ri.  iir.  tlt  J12.  llcltun.  Utah,  makes 
o»Dr  »xoo  erery  week.  Dane,  W.  Va..  $.'S 
»  .'SSrt  •«5«i.^*ie  only.  Hurry;  write 
•uMc  ftw  ditalla  and  eacluslTe  territory. 
Addrwa  Pirtft  ^company,  I012  iisyward 
yUt..  Petiolt.  iBeh.  

^fOBMTS^Wknted.  Address  An<i.Tion'*. 
m  P  KirtiaHge.  East  St.   ix.uly  111. 

K.\ST,  ptiasar.t  work  for  Mcohaiilrs,  Shop 
Men.  Clerk*,  during  spare  hours:  will  add 
many  dollars  to  their  Mlariw.  Al»o  want 
ns  who  ran  gite  full  time.  Bljr  »«Ki"* 
-d.   Nofslcr  Cutlery  Co..  67  Bar  St.. 


AOBNTS— If  you  want  to  arerage  $10 

dally,  sell  a  hljtti-griiilf  line  of  combs, 
brushes,  mirrors  ami  t/ilu-r  norcltiee  In 
iTuryware.  Direct  from  factory  to  ron- 
eumir.  Waamom  daBand.  Particulars 
free.  TaBCao  Iiofvwai*  Ca.  Leocalnater. 
Mass. 

DKOP  Kverythlng  iMe.  Sell  (iuanSSSI 
ailk  hoelery  and  uDderwear  all  or  spare 
time,  dlr<N:t  from  fa.mry  to  consumer.  Big 
nionay  niakn.  Big  c-ommi'isian.H.  t'rnmpt 
dollfertsa  C.  *  D.  Ctiusiit.  Dept.  12. 
Orsnd  Baaldi.  Mich.  

8PIRAI.  Curtain  Hods;  iirr^ira  protec- 
tors; Ironing  buard  cUvw.  Tremendous 
sellers.  Moore  Co.,  800  Jcrnme  Ate..  Cin- 
cinnati.  

AO£NTO  —  titampUig  names  aa  Pocket 
Key  Protectors;  aaaao  Cberk  with  your 
name  and  addrctL  IXn.  Stamping  OutHts, 
Emblem  Chei-ks.  Cbedt  Maha.  NaOM  Flates. 
iiart  Mfg.  cu.  Oa*  1.  MS  SSnm  St., 

BrK»kh-n.    N.    Y.  ~J   

AV.y.S'r^:    Big  proiliH.    iie-<i  aiid  difiji 
est   wlniiow   letUTS   miule.     Easily  applied. 
Dime  brings  Ore  samplos.    Partioilars  free. 
SUlbrlte  Co..  lli:»  Sectmd  Are..  New  York. 

Ht'GB  pronta  aelllnfl  Nibco  Banltaiy 
Brusltcs.  Auto  Washers.  Rrown  Beauty  Ad- 
iusuttie  Floor  Mop*.  I)usilf»>9  Dusters,  and 
other  spei-lalUc*.  BU-  ;n.<  K«.st  wllrrs. 
Write  today.  Sllrer-t  hanilw  rlln  Company. 
Departniint  >f,  riitvlnn.  Ni-w  Ji-rsi-y, 

i'ATK-NTS — Write  for  our  Jri-e  lllu.tualed 
guide  book,  "How  to  Obu.ti  a  I'atenL" 
Send  sketch  or  model  for  uur  (Opinion  of 
Its  patentable  nature  free.  Highest  refer- 
enceei  Prompt  attention.  Reasdiiahle 
terms.  Vlcuir  J.  Erans  &  Co.,  163  Ninth 
Washington.  D.  C. 


SIGN  Letter  Agents  and  I'alnters:  5u0% 
rrotit  Uold  and  Hllrer  Sign  Letters  for 
.stort>a  sod  Office  Windows.  Anyone  can 
put  oo.  Big  demand.  Ftaa  aampuaL  Me- 
talUo  Lattw  Ok.  ttlD  M.  duTat.  Chi. 
cago.  

AOBNTS:    .Sell    .N.vrrra;l  iron  ru,t  luol 

Stain  Bemover.     Huge  PrulltH.     Hi^-  Uni' 

Sample.  Write  today.  Ssiifoni  n.  al  c..., 
Inc..  Newark.  N.  Y..  Dept.  k. 

A  WHIRLWIM>  seller  for  man  wltb 
auto.  Our  big  SU-In-One  tooL  the  Handy 
Worker:  comprises  antll.  rise,  pipe  vl.se, 
drill  press,  corundum  grinder  and  cutting 
hardle.  Weight  MO  ixiund*.  SeKs  for  $20 
with  flne  profit  to  you.  Always  pleases. 
Crery  farmer.  Janitor,  plumlier.  private 
or  public  garage,  small  shop,  etc.  a  pros- 
pertlw  buyer.  No  trick  to  »ei|  it  and  big 
money  to  t>e  made.  Write  Chlra«o  Kloslble 
si>afit_Compaii)r,  Dept.  8.  O..  &600  w.  12th 
■^1.  Chicago. 


AOENTS— Moet  wmiderful  i-.'lir;  96c 
prolit  every  dollar  s*Um:  no  lii..i>t.  re- 
(ulred;  no  stock  to  carry;  sample  (Tm. 
Mission  Bead  Carngmv,  lUf  Inlg.  Im 
Angeles.  Calif.  


EXOHMOUS  ProAU  selUng  Duo  (;uar- 
SDteed  Products.  £aay  sales  -at  every  house. 
AU  or  nana  Um*.  Outnt  Fr««  wnte 
Quick.   DtW  Cot..  PapC  AL.  Aitlra.  N.  Y. 


AGENTS  wanted  to  sell  Eggnlt--a  pure 
foiHl  substitute  for  eggs.  Easy  selling  ar- 
ticle— hlg  profits — quick  repeater.  Stuart 
A  Co  .  U:  .Main  .St..  Newark.  N.  Y. 


AGKNTS— <Julck  seller.  Big  proDU;  Cal- 
ifornia Rnaebeads.  selling  like  hot  cak» 
Hustlers  coining  money.     New  slulT.  Fr«j 
catalog.    Mission.  2H!'ii>m    w    j-u-o.  Los 
Calif. 


AOKNTS  —  Something  dilTercnt!  Our 
Krsilluro  ( Luminous!  CruclfU  actually 
.Shines  in  tho  Dwk.  SUrtlingI  .Mysterious: 
Wunderful  enthusiasm  folluwa  ever)'  .lem- 
oiiiLrallon.  I'lO'^r  pri>flt  on  every  sale. 
.'Jo!i>  innnufai-tur.T--.  Tl.r  Pioneer  Corpora- 
HL.n.   l-.M'   W.  .St..  ChirngO.  m  

.\<;k.nts  make  $100  monthly  •elllna  o«r 
'<""  haniiy  household  artlclcB.  Catalogue 
free.    Schcg  Compaior.  Beeplaliiai.  Ill 

AOENTB:  Big  Betuna.  fha$  ofllee  aeUers; 
aqd  aamelai  tm._  Ona  Dip  Pen 


partlcolata.  

Cempiy.  t  Dally 


Baltlmon.  Md. 


".STrtVOTL"  Is  not  merely  smve  polish 
but  a  nwl  killer  and  PTe»witlvc.  Women 
are  i^rnty  atout  It.  Pr»;flt<  big  and  fast. 
.Miirh  repeat  husinc-i*.  Write  at  onc-o. 
.Supt-rkir  Laboraicirios.  Grand  ltapl<i«. 
MiciL 

AOENT8 — A  New  One'  II.Hti,er*  KjtVro 
Hi'iora  and  Tefil'iie  l!ni>ih  .Sct  ronitKiie,!. 
.Siin-s  hr'f'm  ex[.i-i,^f:  llchten.i  hi.'" -iav  irk ; 
easy  seller:  flni  order  retumahle.  Harper 
" — -  Wotks.  Dogt.  X,  ralrtald.  lowaT 


NEW  Carburetor  for  J'nrd  Cars,  simple, 
not  a  moving  pan.  insuilwl  In  thirty  mia- 
ute«.  Kuaranu-«-d  to  dout>l<-  vour  mileaaa 
and  start  In  laro  weather  without  heating 
or  prlndng:  M  days'  Free  trial.  Our 
SL  Louis  Bsa  aold  S.OOS  in  8  montha. 
Salt  Lake  City  man  made  $I.MO  to  ooa 
week.  Write  U  »  J.  Carburetor  Ob.,  K-MB 
W.  Jackson   Hlvd.,  Chicago.  

8KLL8  like  hot  cakes.  Big  prurlta.  New 
Ironing  wax  also  starch.  Perfumes  cloihea 
lusting  violet.  Working  outfit  5a  aiwMOBg 
given.    Marshall  Manufacturing.  M  oSSm 

Avenue^ Brooklyn,  N.  Y.   

IDKAL  Sideline.  Business  men  buy  on 
sight.  $1.00  seller.  400%  proOL  K.  Home 
1  •X,  7  Warren.  Chicago.  

JL\N-— "H)  distribute  samples,  circulars, 
for  "Foot  Ointment,"  mall  or  hand:  splen- 
<li<l  opportunity.  Write  us  todsy.  Ad<lre«s 
Tlie  Klder  Co.,  294  Parkdale,  Uuffalo. 
N  e  w  Y I ;  r  k^  

.\< ; K.NTS— .New  Patented  Curtain  Rodl 
necewtiiy  In  omf  homo:  lOtIb  profit:  « 
to  10  sales  at  owv  hone;  mlto  for  f»ea 
sample.    Homo  CurtalB  Bod  Oh.  PMit- 

denre.   R.  _L  

AOBNTH  are  roajcing  $25.00  per  dsr  sell- 
Inir  a  niM_-ti»iilcal  tool.  Koniet-hintr  the 
Other  fellow  has  not  got.  It  Is  not  sold 
In  stores.  The  flrst  time  tt  is  used  it  hag 
paid  for  Itself.  It  appeals  to  erery  iieraaa 
ojsTiIng  or  I*aslnc  a  bulMtaic.  WHta.  JafM 
B.  Ellis.  Hfr..  1040  Oanfgla  at.  Em 
Angeles,  Calif.  

SEND  for  frei»  catalogue  "Golden  Op- 
portunities." Typewritten  tesleil  Formulas. 
<  hemical  Analysis.  Trade  Secrci*  In  erery 
111  e.  No  printed  traah.  Satisfaction  guar- 
sr  teed.  Industrial  Sale*  Service.  73  Waah- 
iix'on.  Memiihls.  Tcr.n,  

roilTHAIT  Agenta.  For  (Jualitr  I'or- 
tfaits  at  Right  Prices,  with  Quick  Serrtce. 
Write  the  Herrlre  Art  Co..  Sta.  D.  Chicago. 

EVBitY  Home  on  Farm,  in  Small  Towd 
or  Suburb  needs  and  will  buy  the  wonder- 
ful Aladdin  coal-oill  Stsntle  J^amo.  Flra 
time«  as  bright  as  electr:  T>"itrd  and  rec- 
ommended hv  Ooternmrnl  and  leading  I.'nl- 
T.  rsltles.  Annriled  Gold  Modal.  Ono  farmer 
( l.  ared  over  $500  In  six  weeks.  Hundreda 
with  rigs  or  auto*  earning  $loo  to  $3oO  per 
month.  No  experience  needed.  Kiccllent 
snare  time  and  evening  seller.  No  Canltal 
Required!  Write  quick  for  dlstrUmlW'a 
iiroti'ieiliim  and  lamo  for  free  trial.  Htlltll' 
LnniTi  I ■  o..  HIT  Aladdin  Bldg..  Chicago. 

.M.KNTSI  Quick  Sales  I  Big  Proflls! 
ou.ni  freel  Cash  or  credit.  Sales  In  erery 
home  for  our  beautiful  Dress  Goods.  StIkB. 
Hosiery.  Underwear  and  General  D17 
coods.   Writo  OS  today.  Nauooal  Imwn* 

ing  &  Mfg.  ook.  ifiSr^  *m%S!!SiSS» 

New  York. 

^  AOENTB.  tM  a  week.  Will  show  yon 
how.  OemtiM  Gold  Leaf  Window  Letters. 
Chicago  Agiaer  Ca.  84S  Altgeld  SL.  Chi. 

ragt>. 

;sELL  thla  new  auto  wonder;  Mystic-Cloth 
soiree  blurred  windshield  danger:  one  rub. 
presto!  glass  stays  clear  24  hours:  rain  Ot 
.snow,  auto  or  railways — same  magln_ 
agents  sold  30,000  dnt  month. 
Mfg.    Co..    Pert.    IHQ.   Toledo.  O.  

500  AGK:nTS  wanted  at  once  for  Mit- 
chell's Magic.  Marvel  Washing  Comimmd. 
ailMb  Fnmt.  Enormoos  Repeater.  Wasbea 
Clothea  cpotleealy  rlean  In  ten  to  fifteen 

minutef-  Olio  (fv  ii'«aiid  other  uses  in 
i'vi'r>-  !icme.  A.-'.i  ii:;.,1.h  ani!  (lellchl.^  every 
woman.  Nothing  else  like  It.  Nature's 
miKhtleet  cleanser.  Contalna  w  bp*.  IttM. 
acid  or  wax.  Free  samplaa  mmmnm 
boost  sales.  We  positively  guantntee  the 
sale  of  every  package.  Kxe1u«lve  territory. 
Own  Your  Own  Business.  Vou  cannot  fall 
to  make  big  money.  Barber.  Ohio,  made 
$t>rio  last  month.  Send  for  free  sample 
and  proof.  Hurry!  hiutle,  nab  Ihia 
chnnca.  L.  Mitchell  ft  Ca.  Doik  SM. 
mt-m«  K.  Plat  CMeaao. 


▲OBITS  are  coining  mooey  selling 
Bmssela  Fibre  Broome.    Outlast  iU  rain 

brr>oms.     Retail    $I.*5.  Sample 
Tso.     Also    Ssniiarv    Braslieai  Cr 

.Mfg.    C.I.    Wlehlta.  Ksns.  

AIU..VTS— No  matter  what  vou  want.  If 
you  know  the  trade  name  or  hrand  of  any 
artltle.  hut  not  the  manufacturer,  we  will 
furnish  tho  Infonnatlon  for  'iac.  Colman 
.M  reanille  Co..  44;!1  Manchester  Are..  St. 
L.'Ut<,  Mo.  

.VGJCXTS— iicl!  rleh-looklne  Iraporterl  Mt 
I  rucH.  $1  eaeh.  Oaxtvr  Tenn..  sold  115 
In  4  day*.  Profits.  Vn.  Vi^j  niui  jly  seme. 
Write  for  sample  offer  sellinu  rii.m:  ex- 
clusive territory.  Sample  rug  by  parcel 
poet,  prrpald.  $1.19.  E.  H.  Condon.  Im- 
I.  Haino. 
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POPULAR  JIBCHANKS  ADTBSTISniG  SSCTIOIT 


▲GENTS  make  500%  nroflt  htndUnc 
Auto  UoaoKTtwB.  N«w  Patriotic  Piruira. 
Window  lotion.  TnaU»  Hun  tnd  Not- 
•ItY  Sims.  Cauloc  MOt  Fim.  Hlntoo 
Co..  Bur  Cttr.  iBd.  

T0I7  eoB  lfltt«r  AatonoMIc*.  Windows. 

Vtiiriki,  pic,  Hlihnul  iTPvlciiu  txiftTirnre, 
kv  Tiansfer  Prcx-i-'-i.  Makr  JJT.50  on  JJ-SO 
OU  UU.  Auto  MniiuKram  .Suuiily  Co..  88 
KUumri   Building.    Nrwark.    N.  J.  

WONDEHFUb  .Sraall  Article.  Kvtrf  m«n 
iKvd*.  Annt  told  H  one  nfflcc:  rroni 
$J.<5.  CiiTT  hundred  In  pocket,  rartini- 
Urt  and  2  wroplea  S5c.  Arrow  MU.  Co., 
m  i:th  St..  MIUtukiM'.  

AfJENTS  w»nlril  to  ■ell  tav  0«lT»nl«ed 
8ier|  Suctlcii  Washer.  StAinp  for  oar- 
tli-ul«r5.     Ohfti.    ll.i).sTllle.  Ohio.  

AOBNTO— 500*  croflt:  Sljm  letters  for 
oOee  and  ■ton  front*.    Samples  and  par- 

ssiTiioga  tit^s^. 

MIXt'TES  Pav  Dollar^  licnvns'ratlnit 
new  f  10  0<l  .\.UUriK  .Mil.  Iiine.  U'.mdcrful 
inveniiun.  Atld«.  iiubuacta.  MultlpllM.  Dl- 
vMm.  autotDaUaallv.  WMcMad  In  VMd. 
Ihfailltit.v  an  uraie;  Wotk  covaia  ntO  na< 
rhiiie.  Flve-Trar  Quarantee.  Offlc««.  storM. 
fad'  rlc9  bu»  from  one  to  doini.  Knonnous 
iti'iii.ind  (?ver\'w!iort'.  Bis  Proflii.  Write 
QUirk  for  trill  nITer  aMl  MOHnMI  tttri- 
torv.  CalruUtor  CanMnMoo.  Dtpt.  F. 
tiraiiil  Hairdo.  .M'.cti.  

AGK.NT8:  BiK  ProflU  PUtUnc  uo  Qenulna 
Cold  L«af  Window  L«uef»:  BeilDt  and  15 

AlUffld  Wt..  Ch!caw>.   

AGENTS — Men  aud  women — loo's-  prwflt 
■rlllni!  Caicadc  Steam  Washer.  Great  time 
and  laljor  Hnvir.  thuusand*  In  use.  geila 
quicl.lv  uii  lifjii'.nstrauon.  LiTe  wire*  make 
fS'l  an.l  HI.  .iBily.  II.  M.  Sheer  Co., 
Qulncv.    Ill  .    I).-iit.  C-6. 


POItrilAIT  A«ent»:  Our  Rooda  will 
fou  blK  pmflts.  OtUftnr  mramaad. 
jMta  credited.    Prompt  aiilpma"» 

for  laiMt  cattlonie  and  nrteaa.   

Kroll  ft  Co..  tM  fllM  UtaBd  Avfc 
caso.  III. 


make 
Bo- 

fiend 

J. 
Chi- 


AGKNT8  Wanted  —  E  <iim  mv  K.i  <,  rio 
Burners  for  coaklne  and  tteatinic  stuvea  aiul 
fumares.  Rie  protlts.  Baeloalw  jonlttirv. 
Ecoimmy  Mfg.  Co..  Dcpt  D,  916  W.  Moii- 

ii'f  St  .  ChirsBu.  111. 


Vol;  cm  bo  your  own  hois  wltJi  our  Key 
Check  outAt  Good  for  $5  a  dav  stamping 
namea  on  pocket  key  rbecka.  fob*,  eti-. 
Banple  eheek  with  your  name  and  address. 
15  r<.i,t<     Peaiie  Die  Worka.  Detn,  M., 

will  I  . i-J  I'  r .    .N  H. 

A»;K.\T.S— Unit  Mjller:  Jem  Rubber  Re- 
pair tor  Urrs  and  tubes;  •uprrsedey  TUlcan- 
U&tloii  at  a  ssTina  of  over  80a  per  cent: 
put  It  on  cold.  It  Tulcinixe*  Itaalf  la  two 
miiiuics.  and  is  auaranteed  to  laM  the  life 
of  tllO  lire  or  tube;  %f\U  to  evrry  «uto 
owner  and  arroswirv  dealer.  F  t  inirlku- 
tars  DOW  to  make  blir  mimey  and  free  sam- 
ple. aildrefi.4  Aniizrin  Rubber  Co..  Amaxoa 
Bl.li;  .   I'bilndeli  hla.   Pa.._I-ept^_n05.  . 

Ill(;il  Clas*  Laundry  .'Spedslty  e»ery 
Wimiun  will  use.  Nut  a  I.auiidrv  Tiblct — 
absolutely  new.  Repeater.  lu(i"~'f  profit 
Inmilgato  Immadlately.  LawTence  cbcm- 
teai  Cn..  Marietta.  Ohio  

MKKICAX  ilram.i  i  la  llush  like  t.  iiuiiii'. 
fxil  ex|ierts,  »1*rid  ttst^.  yi  t  '••■11  fur  l-.>iji[i 
tlir  price.  Few  1It«  affents  wanted  to  adl 
Rom  toandaome  aample  raat:  Mc  SnAii. 
piNsant  work.   Write  io<lay.  Metlcan  Dla> 

A<:i  NTS."  Proni  K,         .,ur  -Vu- 

tmnoliile  and  Furnltuio  poIIhU.  The  RronTi- 
^  Worfei.  Btt»,  A,  SMT IStti  8L.  Buffalo. 

A0BXT8:  Tbe  .Imiand  for  "Kar-Bon- 
KX"  la  irowtalf  «ri.i!ir  eferv  day.  Join 
our  aalet  force,  and  tn  itd-  I'n';  pruflt,  tcr- 
rllory  Is  koIiik  fa-f.  A  ].i mI  »itl  .i.  reml 
It  Now.  Amerlcau  8al<^  (  ■  ,  li  |.'l,  Barer- 
hUl.  Maat.  

WANTED  500  n«W  aKmls  at  t.n-o  Make 
inor*^  rr  fit  «.'!l!ii(f  our  silvrr  ainI  nn-t«l 
p  h-h.  Si-iiil  J  .f  r  T  full  sl^(>  jar  .  r  ll.Tifl 
r^r  <li.7  The-  l!r.»»-ni.la  Wurk*.  Ikit  A, 
.m_l-.ih   SI..   HufTalo  N  Y  

AflKNTS.  ifcul  «  ltli  tti"  manufnclur*  r. 
Best  g.w.,i»,  r>rlri-s  and  rr.  'It-.  Food  prod- 
urw.  s  ft  nnnks.  T.iil.  I  Preparations. 
Easy  aellera  for  mm  and  «"men  px^^^- 
jtaaeod  at  beKtnncrs.  Outf  fumHi.^i. 
rietrber  Production  O..  315  Cllnion,  Chl- 

MjgO.   

Wpl»l.l>'«  Fattfflt  ^Mllnii  Aiito  Aocw- 
»'>rvf    cunry  T>i*tribttion  wanlcd:  wrlto 

V.:'"^'  .^^  Oik.  Ban 

Diego.  California. 


SPUDNDID  opperttrnttr  for  Uvs  nlto 
manacen  ^>  control  city.  County  and 
State  a«encii«  fur  ll.-ilil  j.  .  Stitens  Wiley 
MfK.  Co..  inc..  Dlamoud  and  ralrblll  Sta.. 
Phila. 

AGENTS  —  TO    wO     the  lN)ur-ln-Ono 

UrlnncT  Mop;  Just  out:  .\  Sanitary  Mup, 

Ailjustable  Mov  Wriiigir.  s.rufi- Brush  and 
Kcra[i^-r  Combined.  Ttir  .Mo|i  which  wrinsa 
exactly  like  a  clotlu"<-wrlnirer;  Cuaranteed 
fi-r  three  years;  HM%  iimlii ;  AxentJi  coln- 
Uij  monoy;  Hiefaly  or><1i>rii«l ;  Territory 
Itlven  to  Oeneral  .\Keiits  an. I  iriKecteJ ; 
The  be«t  Airenta'  prot"uuti<>ti  on  the  mar- 
ket tixlay;  Let  iig  prove  It  to  you  Write 
at  mife  for  terms  and  temtory.  Four-In- 
Onti  Mtii.  Co..  Hr,  N.  Ilth  St-,  I'luladel- 
phla^l'a^    

now  Much  «ia.»>line  ran  yiu  wll  at  2o 
r^r  gallon  If  World  test«  for  Kour  years  to 
pr.ivi>  iL  Secure  exduslre  richts  for  ynur 
ocunty.  "Carbofitold,"  Box  "H,"  Bradley 
Beach.   N.  J.   _   

YOI  K  coal  bin  can  be  shaved  I  We  have 
be™  sbarlnir  coal  hills  lor  four  years.  Let 
us  >how  ym  the  "Kvldenoc."  You  can  ae- 
eure  ttoa  county  right.  Try  It.— Your  raontr 
MWk  tf  you're  not  aatlsfled.  "Koatlno." 
Bo»  "0.'''  Bradley  Beacti.  N.  1.  

(7>rr  our  bit  money  maker  maoocram- 

mlnc  Aut<i».  etc..  by  trantfrr  metliod. 
Catalog    and   partlcniara    free.  Motorists' 

Ac<-t«  ■Tj.-^  Co.,  Maiisfleld.  Ohio. 

KKltOSKNK  Oas  Ilurners  "in  (Vxik 
ttoves.  stop  use  of  wootl  or  coal.  Pat- 
ented. Get  excluitte  territory.  The  Vapor 
Gas  Burner  Co..  Desk  8,  Colurahm.  <M5o. 

FRBKI  Patent  buyers"  names.  Patent 
Newji-m    Wnihlngton.   I>.  C.  

A(:i:.\TS  SI.,  a  day  selllnK  our  Grit- 
less  MerhanlcA  Hand  Soap.  Kaclusiro  ter- 
rlKiry  Setid  2hc  for  fuQ  nin  aio.  no 
Browmola  Worka.  OeiM.  A.  MB  ISth  fit.. 
nii(TnIo._  X.  Y.  

so.vp  Avrnts,  aetid  foe  Free  sami>le  and 
■elllnc  sctMPM.   Mocgaa  Sttpolr  Co..  113, 


HIGH-GRADE    SALESMEN  WANTED 

.S.\Lrs'Mf'N"  T.I  wll  the  w.'ll  knowni  lino 
of  Rock-.\  Ilyi?  nursery  sc.«M'_iwjitc«  tn  furni- 
ture, har.iuuri',  ai>p«rfmi(il ,  variety  stori'H 
nini  h:\b\  shciiis.  Lllioral  oommls.>loiii«,  state 
y.iur  hue.  exprrlenc©  and  give  n-frrences. 
IVrfo<-(ion  Mfg.  Co..  2701  .N.  I.<-frinKwell, 
St.  Ixwila.  Mil  

8ALEHMKN  WanU>d.  JliO  .Hi  ,|„iiv  eame<l 
by  steady  workm.  Wrllo  for  li-tt.  rs  from 
men  who  are  doing  It  New  Aui..mobllo 
article.  selU  rapidly  everywhere.  Rsprrl- 
t-nre  nnnereasary.  Wrlto  Daeo  OO-i  1>0- 
partment  P.  8t>r1n<fleld,  O.  

OCR  t>ro|eried  article  exrluslyely  owned 
and  Crttilnjlled  by  us  clean  uiward  of 
f  "">  00  per  day  for  sslmnK-n  Most  cpiwn- 
tlal.  Oovemmi-nt  crrs'ed  ilcmand.  Largn 
territories  In  «nU-»mcn  ahin  to  haiullo 
Si. t-  line  nr  fiiU  time  If  voii 
I  111. III. r  iiiU  sriei-laltv  y«j  will  fall  •■•II- 
Ing  llfo  irTmTvrri  on  a  sinking  slup^ 
Dellnit*  co-<>r.pT«tlnn.  Jercm"  T.nadI,  Pres., 
8_S.nilh    Pejrbor-n    H're.t     fliriir>  III.  

KHKI"  Siili-.niti'i^lilir  C.urii)-.  Our  tirac- 
tlcal  m  iH'v  •  amnn:  n  umo  U  liAjInir  our 
student  aatesraen  from  (15.00  tO  $4<).<N>  a 
day  right  at  tbo  atBit.  On*  rouiur  man 
whn  never  sold  rood*  befnro  made  f41.00 
In  hU  first  dsv  and  a  half  Samples  will 
bti  Io.ani>l  V  ■(]  on  Mter  reference  so  ynu 
can  earn  while  you  Iparn  "Sales  Counw 
DeBt."  103  Mttd  St    M iUvnnk  e.  WH.  

EXPEBIENrED  Premium  Pl.iti  SnW- 
men  to  K>n  the  "nil.  ..  '  T»r.  rli  Stnri-ig 
S<-^teiii  to  Merihants,  F!.-iir  Millers.  Itul- 
Hits.  Tea  and  Coffw  1  rul-m.  plc,  tif.. 
cverywtoaro  within  a  thotusnd  raih-^  nfChl- 
ciiito.  Adtptrd  to  snv  line  of  retail,  wlvle- 
»sl«  or  namifaclorlng  huilrevi;  l.itvrsl 
Cnmmlsslnos.  ninkle-I>ad<>l.>iii-  Co  D.^it 
P.   mo  N.  Wsh;<h  Ave..  Cli'engn  111^  

UAKDFACTITRER'S  Agent  wa-ted  to 
act   aa  oirlmilTe   local    rerrmentatlTe  for 

serernl  new  high-grade  »l>eelal'.!i-<i  selllni:  to 
rarskTS,  general  inanufartMrloir  rlants.  ete. 
No  romrntllii.n.  No  Investment  re<iulr(vl. 
Trrrli- rv-  n.  ..v  hdng  assigned,  commission 
ba^io  Tlvo  right  men  p*n  ostablish  a  pcr- 
mnnent.  DroAialile  bualnaoa.  Fnr  wmuca- 
t^on^forma.  nddNM  P.  <K  Bos  SIT.  thmuk. 

».UJ>!MHN— Side  or  Main  line,  to  srfl 
lo«--prleeil  'i  OOii-mlle  ciiaranleed  tires. 
nOili.i  nnri -kill  «lls  fnr  $11  :  otliw 
sire*  In  pn.fni'ti.  C,f»t,\  mom-v-nisklng 
tir<Hin«illon  for  live  wires.  Write.  Cf^nsolt- 
riste.l  Tire  I'n  .  filO  So    Michigan,  rtil.-jict*^ 

SAI.KSMF.N:  To  wll  Gum  Vending  Ma- 
rb'f!e.<          Ball  Cum.    Ltbml  coaunla- 

sl..n».    .lel'Hlve    terrltoty.     DOBIllll.  1814 

Chestnut.  St.  I.iouts. 


8Ar.jK8M1l9if  Wkntad  »Brewary.  CI«ar. 

l>rug.  CiVTec,  Grocery.  Candv  Men.  8i-ll 
Cum  \'ir..linc  and  Tradr-Moottlng  5c  Ma- 
chines, ca.sb  or  credit.  $9  commission  each 
sale.  Ruu'wals  on  Gtun.  Sell  100  Ma 
thlnea  $30i.>.  Monthly  ReaewaL  Peanut 
and  Gum  Operators,  Inquire.  One  Santchu 
o<)uala  SO  penny  Veiulora  Exeluslya  Tcr- 
ri.ory.  Sanlchu  Gum  Co..  36S4  Cottaco 
Grow  Ate..  Chleaaoi, 

8AI.ESlJ£2r— City  or  Itawllnir  Saptrt- 

wicn  unnecessary.  Send  tiyr  list  of  open- 
ings and  full  particulars.  Prei.are  In  spare 
time  to  earn  the  lilg  salaries — $2.50u  to 
1 111.000  a  year.  Knu'lovnicnt  sevrle*  Van- 
dered  members.  Nalional  SalesmaD  ■  Vt. 
Aa»"n.  Dei>t   12'  W.  Chicaao.  lU.  


TWO  sslcsmen  maldnic  naat  to  QOMt 
autimioMle  tour,  itariina  January  FlnC  do> 
sire  several  marUorioua  salea  or  advertiatBK 

t>riiposltions.  SttbfBit  partlctdaia  f 
ately.    Box  1047.  JackaonrlUe.  FU. 


s.UJ:.^.ME.V:  To  sell  seeuriUeo  In 
IMii'y  :n.riurai-tur1ng  wmdcrful  Invention. 
«:r.  .ir  il.  m.^ri..!.  liuliest  (-omnieri  ial  report*. 
Agotiu  earn  $1.10  upwarUa  weekly.  Ooud 
sidriiMi  «M|»  Mw  for  ■imMMld  Mr> 
Uculan.  Oruiaai  ft  Co..  M  Bian<lwiy. 
N^.Y;    

8AU'»MK.\:  Inuii..ili.i;i-ly  wril.>  for 
proof  of  (ho  fastest  seltliut  autoroubtle  tt>s- 
clalttes  on  the  markaL  mm  MMCoaa.  NR 
money  and  a  business  of  ycmr  OWB.  Om* 
Uneutal  Auto  Supply  Co..  Desk  B.  Dnn- 
|>orl,  Iowa.  

SAL.I  jSMKN.  Ett  this  live  winter  sperially 
—the  ll,n  Sim  Starting  Primer  for  jrour 
Ford  motor.  Heats  the  manifold  and  primes 
1h-»  molfir  with  hot  gasnline  Start  your  ear 
with  esse  In  xero  wrnilnT.  Ford  owners 
■  dt  lighted.  Retails  at  tS.OO.  Ub«ral  dis- 
count. Fnlly  nHulHdL  PutWlvs  tm. 
B-1T6,  Anto  PndoM  Or..  WaaUnilon. 
Pa^  

SAI..l'>iSlK..N  each  county  and  dty  make 
ten  dollars  a  day  and  mom.  Neceesily  f* 
every  esr  and  truck  owner.  Dufrflcate  or- 
ders lncr»ase  your  Income.  Write  for  par- 
ilcutars.  Nob  rac  Oompany.  Room  3W. 
K:  7_J^l  rna .  I  way.  New  York  City.  

WTIJ,  Pt  ck  n'.d  Stay  Sli'ck.  Tube  ninT 
outfit  3r>c.  60c  and  $1.00.  Liberal  dU- 
eouiu  to  dealers.  Balesmen  wantad.  Emeso) 
supply^  Co.,_ M 1 0  W.  did  at..  dHanao. 

HALt':^MKN— flO-tlS  dally  irtttRK  mM 

trai  jfi  r  letters   f.  r  autos  t/»  supply 
itsrnpi-s.  ell      S.  i.  1  fnr  frei>  sampU-s  of  _ 
Initials;    general    agtvnry    given.  Transfer 
Supply  To..  Oumersall  Bldg..  Newsrk.  X  J- 

SALEaMRN.  $100  a  week  can  easily  be 
earred,  selllnir  our  hli;li  gvsde  plu«i"' 
graiilis.  Write  f  'r  mir  i  r.  r'..-lt|. m  V»- 
IWHial  Phoninraph  Co.,  Dept  ao.  51S  P' nn 
Ate  .  PHtsburrlt.  Pa.  

WANTKT>— Salsemeti  with  Ford  or  smsU 
ear  to  «e(l  .''<•  candv  ^rwlal'T  to  retail 
trjile:  CHI  loKlv,'  territory:  live  nalesmen  rs'i 
make  J""i  to  IT'i  per  week;  stale  eaiierlence 
an  I  refiTeneen.  Ramsay  Produrto  COl,  CW- 
rn^.'o  

SAI.l-^.MK.N  to  sell  Oils.  Ik'IUng,  Psint. 
lloi.linc.  Riiof  fN-mcnt.  general  supplier  to 
garages,  factories,  mills,  stores.  aui<>  onti- 
ers.  farmers,  thresbera.  folendhl  protN>«i- 
lion.  Paid  weekly.  O.  L  Uoiy,  Depi- 
31- B  rWeland.  oii'o.  

aAljaxtMAS  to  sell  T7ntetnal  Soot  D»- 
strojer  to  hardware  dealers  and  wtfiiawi 
of  steam  pli-ris.    Northern  CttaatlCUllMB. 

y.m    N    W.Ms  St..  Chicago.  

DISTRICT  Mansgers  Wanted.  Tlic  Isle-t 
(llii(i'»<  rv  ill  P  .IHIieH.  Cleans  and  polishes 
jm.  rn  .hiles  wi'hont  the  use  of  water.  A 
I.  er  tleth  ren'.urv  furniture  polish.  We  want 
district  managers  everywhsre.  II  brings 
you  aaaplt  rasa  a-^iT  Brnoaittoa.  Ilir 
r-Kan  Crm't^nx.  TWntt  H   uykens.  T^na 


S.\IKS\MN  fr 

<ii|e  I'ne        .     r.  x 
Men 


ixe«.'leiit  iiri't-.-iii  II 
TJ,  l'a*<ftie    N  J 


11H;  Men  wanted  t.)  manage  eTHn-.ivi> 
Hi  iliiiir  iiTiliory.  Onl.v  low  prlecd  univer- 
sally adapte<l.  draft  operator  on  tho  nsr- 
kcU  No  triflera.  If  you  can  Ir.rwt  $IT* 
In  boalncaa  of  proven  merit  since  1910  grt 
partleulara.    v.  p.  T.  Company,  190  Main. 

V»-Tl"e  P'"' n«    N _v  

.SAIJvSMKN— Pocket  8lde7Jne.  Law  coro- 
reU  iiie.     Hiijlily  <•  rutentevl:  nn'li- 

Ing  like  It  on  market;  giKd  seller;  gii^"' 
commlasion.    Mutalo  Ca.  3S3  8.  Daarbom 

St  Ch'csgo.  

SAI.K.SMW  III  every  state  wanted  tn 
onr    High    Craile    Corahlnatlon  A^fttrtn'.'"! 
of  Hoiwebold   Ctillty  Brushes  to  deslf* 

An     etci'.tinnal     o|mortMltl».__  '  

Brush  f  "r[M>Tstton,  Itl4-lin  W. 
S  t.    Chie^,;,.    Ill . 

AL.\SK  A    -jili-imnn    wants   ■   fMr  flWd 

-    --    j^igfls 


Mnra.    Address  Box  71.  Cordtwm. 


ijiyui.i-uLi 


Ly  -Google 


POFiriAR  HIGBAIIICS  ADVIBXISIirO  81CTI0H  4S 


8AL£SVIAN.  Knerjtellc  man  to  luindls 
our  line  of  high  gtvie  adTFTUalliK  and 
'-onuMtvUI  p«ni-ll».  good  commlMioDi. 
Write.  PeeflMW  Pen.ll  Vo  .  I»ulaTlll«.  Ky. 

S.\lJi8MHK— SrtI  (lurmiiiil  Tm-e  Seailnc 
Macblnw;  good  proflt  and  extra  emanit- 
iloia  OB  Ofticn  Av  ' 
8alM  Ooapuy,  SS 
TMoiro.Iillnott.   

WHRB    fou    Etcr   Mlmil    »  Ofocea 

S:ur«?  Tou  ran  handle  Sturar.  Flour. 
<  ajined  Goods.  Dried  Fruit.  Coffee  and 
entire  Un«  of  Groccrin,  as  well  at  Palm*. 
KooOsit.  Aluminum  Wary  ajid  AuKmioblle 
Oils.  wlUi  no  rent  to  pay;  no  nmr.cy  lu- 
Teated;  take  large  orders  from  samples. 
Goo<l8  are  cuarnntecd  and  proven  quality- 
Selling  experienw  not  neoeasary.  8t«ady. 
prvfltablo  wiirk  for  "w  rk<T»  "  A^ldreas 
Hitdicock-HlU  Co..  Pepi.  IJt  i,  (  tucaao, 
IIL     KcfiTeiicv :   any  Bank  or   Kirri-!»!t  Co. 

JIU  'r<i  J1"0  ;t  wrrk.  J'Tro  S«nul«^-  IJold 
Bleu  Ltitcr«  aiiTone  can  put  on  nuiaows. 
Bit     demaiuL      UlWCal    OSW    lO  MMnl 

arnits.     MtinlUe  JMtm  On..   4nc,  M. 

riiu-k.  riil.-ngn.  

Made.    Your  cusiomors — «rii;r  not  hU 

Beat    aide    line    yeL     '  _  '_   

write  C.  K.  Krickson  tt  Ca.,  Mf 
Bldg..   nr«  Mi'inw.  Inwa.  

CAiaroitNIA  Huwhcads  sellng  like  hot 
cake*.  Agents  coiniiis  rao<j«y.  Abwilutely 
MW.  B'K  profits.  Cstaloc  free.  Mlsalun 
BMd  CoinD«ny.  8r-2819  West  Pico.  Lios 
Angeles.  

.SAl.fa.MEN  \Vajii»<l  I)  »ell  nerirlo 
Clgnr  Uchiers  and  Molst<mer».  Salary  nr 
com  ml  Ml  on.  You  carry  stock  or  we  ship 
direct.     Write   for   spvctal   off^.  I>rake 

SAUMhKN  wanted  to  solicit  orden  for 

Lubricating  Oils.  Grea.«rs  and  Paints. 
Salary  or  r^nunlaslon.  Addreaa  The  Len- 
noi   Oil   A  J'aii^  i'n.^  ri»Trland  Ohio. 

BWHKSKNtATIVE  W»nl«i  —  We  want 
•o  aggxeMltc  man  to  dw*<)ic'  whole  or  part 
time  on  guhaianrlal,  (Itjciilfleil.  hli:h-rla.<s 
WT>rn»itlnr,  Kvirv  ^tfnni  i  jam  n  tr-iV'-t. 
fcrery  orrlrr  mi-ntis  a  rtnwat.  Aiirtrms  I>etjt. 
H.    l''>0    M"ria.ltin(-k    Hlk..  Chlrago.  

SALESMKN  rgn  m«ka  $.1.00  <la  ly  »ell- 
!rr  our  Calcndan.  AdT.  KoWltief.  Pen- 
edla.  BlottTs.  Hlims  and  Tbtranmeiera : 
llber«l  terms:  sells  entir*  ynir:  fine,  side 
Unea:  local  and  trawMng  ucenrin.  >rr>del 
OlendT  Ca.  Dept.  226.  South  Bend.  Ind. 

UAhEBJiMK,  Agents  and  Dealers,  w* 
want  yon  to  handle  your  own  r-<iunty  or 
district  and  make  big  money.  We  manu- 
farture  tlie  br»t  ralues  In  phnnosrraiihs. 
TtM  Claaaic.  bun<lr<Nl-dollar  phnnograph. 
ivtalll  tar  aUty-nlDe  nfty.  A  hundred  and 
twmtr-flfe  dollar  phonograph  retails  for 
•ewnty-frtur  nlripty-fito,  TIaU  trr.f1t  to 
4*ali'r9.  Othrr  tyiics.  prlre  from  seToiitwn- 
iftr  upwarda.  IlluiitraUnns  and  full  par- 
•Mtan  Mnt  OR  request.  Samplea  fur- 
ulUbaA  on  thirty  days'  trlaL  Send  refer- 
•ncca  with  iirst  laitar.  CT«rte  PlwwoKWpb 

Makers.  Dept.   PIL.  SI0  flT  Wibuh  Am. 

Chlrmm,  in  

SAI,F>iMEV  —  f  Ywnplete  line  Sanitary 
Bm»ln-».  M»jp<i.  Broom*,  combining  hlgh- 
«it  quality  with  latest  dMiens  li<><t 
fci»s*-to-hniLie  propoaltlon  In  Amerli  a.  Our 
■Bjeamen  artnalty  clearing  $7.  lo  to  si'  sn 
dally.  D1atri<-t  Manaacra  cnoaen  from  ei- 
PVleoocd  salesmen.  SanforH  Bnxsh  Com- 
»any.  S«4  West  T^ke  St..  Ch  1  c ago .  

"GAUMHKR  made  $3:t6.0O  one  week 
•eliing  guaranteed  Collection  awtem  naed 

hr  (II  tnwine««  men."  Bnm  mn.  uu 

Bhcflleld.  Chicago.  

 HELI*  WAWTIO 

AIiTI.-<TS  In  r.reat  Demand.  Biff  iala- 
flea  paid  for  full  or  part  ttaM.  Ltam 
mlckfar  tt  bona  in  apm  tlma.  Commer- 
aul  Art  Cartoonln*.  IHuatratinr.  Dealgn- 
tag.  Outfit  free  to  new  studnsts.  Send 
tor  handsome  Fte*  Book,  Write  Now. 
Washington  S<>hool  of  Art.  Inc..  1454  H 
y.  W..  Washington.  D.  C.  

HKN  and  Women  Wanted  br  Gorem- 
ra«Dt  tot  manv  kind*  "f  citll  "icrrlf-p  work. 
Splendid  aalaries.  short  houm.  orther  ad- 
rantagM.  There  may  be  a  place  for  you. 
lBTeaticat4>  at  nur  wpanaa  Bind  naaa  tot 
fiat  KB.  2026.  ft«rSBrl  BoiMiM.  Waab- 
Ington   D  C.  

TOtJR    Chance!       Used  correBpondenre 
all     kinds.      'Course*  bought.) 

Write.  Ixv  Mountain.  Pisgah.  _AJa;  

AOKNT8  —  Clirlatma"!  Artlrlw  — go  like 
Hot  Cake*   around   the    Holidays.  Your 
to  clean  iw  >200  to  $3(M).  Writ* 
Igr  partlenlan.^  AaerlcMi  Prodocta 
I8f  AoMTleaii  Bolloiiut.  CtBdauM.  O. 


AMEBJCAN  Made  Toya  Wanted.  An 
opportuninr  for  hoBCWorker*  on  amaU 
Bcala  and  Bunufactnrtfa  on  large  scales 
Unlimited  quaniltiea  needed  of  Toy  Sol- 
diers. Amy,  Nary,  Marine*.  Cannon*. 
Machine  Guna.  Warships  and  other  toys 
and  novelties.  Oreafcst  chance  for  In- 
dustrious pet^le  for  InJepvndent  bu.sin«s. 
Knormous  demand  and  future  In  Ameri- 
can Made  Toys  all  ow  tll*  Unttad  Slataa. 
Canada.  Mexico  and  floatti  Anerlea  with 
orer  60.000  10-cent  Stores  and  toy  deal- 
era.  Thla  now  Amen,  an  Indujilry  stands 
out  conspicuously.  Factnrlfs  are  i-stab- 
lljihed.  pei>t>lo  trained,  maclilrifrlea  mail& 
ClirUtmas  Sets  neoled  In  millions  this  year. 
Tlin  great  hit  for  1910  without  any  compe- 
tition. Wo  ara  buyera  of  these  gooda  all 
year,  paving  flxed  pricea.  Attraetlve  t>noea 
offered  for  painted  Enf>d«.  Kxi>erlenc«i  or 
tools  unnecessary-.  Hundred  and  more 
made  rotnplcto  per  hour.  Castlngfnrm  out- 
fits from  93.00  up.  If  you  mean  buslne«a. 
send  for  booklet  and  Infnematlnn  trtt. 
Ttrr  Soldier  Manufacturing  Co..  32  Union 
Bquarf    N'-H'  York.  

BETTEJR  Pay.  aboftar  hours,  easier  work 
and  other  adyantapsa  can  be  had  In  Gov- 
ernment poaltlona  which  are  easy  to  a»- 

curo  now  Tou  owe  it  to  yourself  to  find 
out  If  you  are  quallfled.  Kn  vxvriiso.  Just 
send  name  for  Form  IVM  '..'O'.'O,  free.  Earl 
Hopkins.    W'sihliiginn.    I  r  ('  

TOU  are  a  failure  If  you  are  working 
hard,  long  hours  for  low  pay  or  your  JOD 
Is  insecure.  Wtis  not  find  out  wtthovt 
cost  whether  you  can  get  a  Goverruneat 
Position  where  pay  is  bMter.  work  easier, 
hours  shorter,  and  many  other  adTantag«ar 
Tturo  are  rliaiicea  now  for  thuusands  of 
nun  ami  W'>m'Ti  orer  18.  Let  me  give  you 
free  information.  Just  wrlle  your  name, 
addreaa  and  number  RQ  2020.  Earl  Uop- 
Mna.  Waahlngten.  D.  C   

GOVEUIXMENT  Positions  are  Desb-slrie. 
Prepare  for  Railway  Mall.  Post  Offlce. 
Rural  CBrrlt-r.  Cust<ims-Inten»al  Berenne. 
Dcinrtnitnt.'il,  Immigration  and  other 
brniichrs  tlirough  our  pxpert,  former  Oor- 
enimitit  Kxamlner.  Wrlle  fur  frre  booklet 
inrlne  full  information  about  these  posi- 
tions and  our  Mousgr-Back  Guarantoa  Con- 
tract. Pattetaon  mlt  Mkiliii  ammit  Bos 
4o2.'i.  Rochaatar.  If.  T. 

ARR  yon  aatlaflad  with  your  poaitlaa 
and  irnspeei*}   If  not  whaterer  your  oe- 

cuiiatl'iri.  Iiivt-fltlgate  your  rhancf  In  Gor- 
emracnt  Scrvlre  Just  ask  for  J^irm  Rli 
2020.     free.      Earl    Hopkins.  Washingtoa. 

D.  r.  

PH<>TL>I'I-AT8  In  demand.  Make  extra 
m  .n.  v  We  show  you  how.  DaUUa  traa. 
Rex  Publishers.  Box  175.  H-45.  Ollcagft 

ME.V.  get  Into  the  wr^mterfiil  tall'Ttng 
agency  business,  big  prutlts  taKlim  <itiIw8 
and  your  own  rlotbaa  free.  We  furnish  fine 
s;in<plo  outfit  and  viwjitalaii  tratk  Nv  ei- 
rieuce    needed.    Wn»   today.  Banner 

ltorin«  rn..  nmA.  4U.  m'cago  

RAStWAT  Mall  Cleik  SianlnaUon  Som 
Start  preparing  now.    Write  today  for  free 
bo.->klet,      Patter*on    Civil    Service  School. 
Box   e025,   Irving  Place,    Kochost^f.  JN'ew 

York.  

BECOME  expert  auto  merhanloB._  Earn 
jr.o  week    i>earn  while  agmtngi 

Iresons  fn-o.     ?>anklln  IMI*^ 

801.  R(^ic^tpr.  N  Y.  

WANTED— Assistant  .Sufierlntendcnt  I'at- 
torn  Cutter  and  Estimator.    State  •alary 
frst    IHtcr.     RepUan  ^fnaftdanttnL 
Breeae  Bros.  Cofapanr.  tM  Baidlar  Boad. 

Clnelnnatt.  Ol*'.  

tlOOD  pay  for  names.  addresRea.  Write 

John  1>.   Rlick.  Kanin*  City.  \U<.  

TO  t'-'-'i  per  miitiih  to  any  employed 
person  without  interfering  with  n-gular  work. 
Ko  spiling.  No  canyasslng,  posltiTely  no 
Investment.    Enclose  stamp.  Northwestern 

Sliver  Co..  St.   Paul.  Minn.  

WH  have  an  opening  fnr  a  draftsman  who 
is  familiar  with  machlno  ti>f»!  designing. 
Stale  asTi".  ''xii.  t  n-ticf  .nnl  n;ilarv  cxtM-ct^'d. 
The  Kelly  6c  Junti  Company,  Urcensburg, 
Penaa. 

AUTO  Eapartt  WauUd.  t»  week.  Laam 
while  eamtni;  Writ*  Urancdlataii^  flnnk- 
lin   Institute.  Dcgt.  K,  MlTjioidiaiter. 

V  Y  

I  A^f  paying  one  hoy  In  every  town  a 
c<>riiriitHslon  to  help  me  sell  Aerial  Express 
<;iUU'nt.  Writo  Die  today.  eneloaUui  twelve 
criits  for  tnn  icll  liT'*.    Edward  X.  Smith. 

Willa  Walla.  \Vsshlnir1nn,  

Tlliiif AVIis  r.  (Iivi-rtinifnt  Ccnius 
and  Hallway  Mall  Posillon*  now  open. 
Slen — women.  18  up.  f  lli'fl-$17'iO  year. 
Common  eduoatloa  atlffldeiiL  Write  im- 
medlaie^  for  Uat  po^ttowi.    Franklin  In- 


WANTED  —  AntomobOa.  Ttaetor  and 
An^lane  Hcalianlna  aipwt  tin  jalean- 
Ixrr*.  Aeetylaoa  Welders,  eatpeft  lintltloa 
and  Battery  man  trained  under  our  aysii-m. 
are  In  great  tkonand  evi-rywhjve  at  salaries 
from  $130.00  10  $400.0U  por  mufith.  W« 
or'crate  poaltlrely  the  larn»t  acbool  aystna 
in  America  teachbur  practu^al  ootiraea.  Dur- 
ing the  war,  this  was  the  only  Autoiaobila 
and  Tractor  School  outside  the  sUle  of 
Missouri  which  was  approved  and  employed 
hv  X'.  S,  •■.•■Ti-riimcnt  War  Drpartment  for 
tralnlnj:  suI.IUti.  We  teach  Uioroaghly 
practical  coursca  in  few  weeks  time.  Free 
•mloymnt  department  for  atudenu.  Spe- 
ciu  low  aenaon  rate*  now  on.  Write  or  call 
nearcat  achool  for  big  new  100  pago  fre« 
catalog  and  special  rates.  A»ldr«sHi:  Dept. 
1 5.  Modem  Automobile  A  Ttactor  Schoola, 
1803  :ird  Ave.  W..  Spokane.  Waah.:  TtM 
Aterrer  .St.  Seattle.  Waah. :  XSIS  Unlvatatty 
Aviv,  St.  Paul,  Minn.,  or  Modfcn  Antano- 
tiM,.  Tractor  .Srli,.oU  Ud..  Dapi,  fS.  M* 
Carable  St..  Vancouver.  B.  C.  Canada. 
America's  LaTKirst  J'rit.  tl -aj  Trade  School 
System.  

suc(38sruij  F.  o.  B.  Oimten  an 

pay  Income  tax.    I  don't  care  wlut  ! 


occupation  la  now.  If  you  have  a  good 
persooality  and  can  talk  tvitn-lnclngly.  if 
you  are  strictly  h  inest  ajid  depMidable.  If 
you  are  willlnir  ti.  u  ,rk.  and  if  you  ara 
not  satisfied  with  ynur  prosent  earnings.  I 
want  to  i>lace  our  propnalUoa  before  yea  to 
iVBmt  ^  BHjMr^OTOUilier.  to  aeoura  maa- 
nm  Ma  atdillBlt  new  lodgea.  Commlsatoa 
rontrnflk  «ltMlvelv  Imt  it  pays.  Will  also 
nmaldar  «MB  ca[..il:'n  nf  h<>U'ing  to  organise 
their  own  local  linlge  and  actinc  aa  aacaa- 
tary.  Write  today.  &.  F.  WMHrrm 
Liberty  Bldg..   Phltadtlphia.  Fl.  

_ntE8  Book  on  PiMoato— WHto  today  for 
Free  Copy  of  "How  to  Obtain  a  Patent- 
Contains  r.iluntrlr.  Information  and  adrloe 
to  InviMit  T  lis  how  to  secure  Patenta. 
Send  model  or  sketch  of  your  Inyentton  tag 
opinion  of  Ita  patentabl*  naliiiii  Flaai 
(20  years'  nperlenoe.)  Taibart  Jk  TamiC 
4102  Talbert  Bldg..  Washington.  P.  C. 

U.  S.  GOVESNHENT  wanU  Rallwav 
Mail  Clerks.  Average  111?  rotmlh.  Ufa 
Job.  Common  c<lue&Uon  sufflcienL  lA^ 
positions  open — free.  Write  Immediately, 
rranklln  InaUtute.  Dept  M-21.  Boebeatar. 
N.  Y.  

MEN  Wanted.  Railway  Mall  Clecka* 
III*  month.    I,ut  iKitlilims  free.  FTanklla 

Inaahilf  Dipt.   M-l'l     Iti i'-liiMH,T.  N-  Y.  

I.KARJS'  CimmuT-lal  uirdiH^i  by  maU  la 
ten  weeks.  Tiiuusanda  of  posltloc«  now 
open  for  bud.  woman  and  boys  (npn  11 
to   45)    as  radio  operators,  eleotnoaaa. 

mM^anlcB.  and  Inspectors  Malsrloi  for  !>•• 
Kitmcrs  now  avrntk-lim  t'.Mn  ;..:t  montK 
Dnxirt unity  to  traviJ  ami  .s«h»  the  world  of 
liH-atn  at  one  of  many  land  radio  offloea. 

train  you  by  mall  or  at  our  local 
h-liooi  to  qualify  for  offlrtal  llrens*.  Ne 
iTi'viouj  aspcrlance  or  wlri-less  cducatloai 
iii-<x-»sary.  PtMlUons  giiaraiitotii  to  all  stu- 
licnts  who  secure  llcni"*'  First  correspoiv- 
dcm-e  radio  school  In  .\nic>ri(-a.  KMtabliahad 
1DI4.  WlrelfBS  outflt  Free  to  studenta  fOC 
home  practice.  Write  for  FTea  booklet. 
NaUonal  Radio  Institute.  Dent  14T.  14tfe 
and  T  8ta.  Washington.  TV  C. 

BBV'KKAli  Thousand  men— boys.  It  dV 
OTpr.  wanted  by  U.  S  Government  ad 
Railway  Mail  Clerks.  Pernisncnl  life  poaU 
tiona  through  poor  limcM  and  gn<xl.  ATer> 
aoa  pay  $I400  year.  .Advance  rapML 
Pleasant  work  coiutantly  travelirur.  B*«y 
second  week  off  at  full  puy.  Paid  *«ca- 
tiiHi.  Common  education  sultlrient.  Write 
Inunedlatcly  for  full  list  (losttloas  opta 
and  Fall  wswInalloB  aehadakai  ^Wnu 
InaHftrta.  Pw>t  lt-».  Bocliwitrr.  W.  T. 

ATTENTION  Cittwns-  Your  Covemmaot 
needs  many  klniU  of  wnrki  rn  over  18.  paya 
higher  salaries  for  shorter  h'>un  snd  offara 
grealnr  adrantama.  Don't  mla*  your  real 
npfmrtunlly  19  falUnt  to  lnyestlgat&  Jnal 
sond  name  fbr  fraa  Uat  R8  lOSO.  But 
iinfMiii.  Waghln4tton,  P.  C.  

YorXG  men  pn*par<'  as  hrakemen.  fll»» 
moil,  U-jfin  tiow.  ikisI'Ioh.!  a.-nl,  write  at 
onctt  for  TNirticutars.  Trainman's  SarrloB 
Bureau.  Dem.  fl.  Jersey  City.  X.  t. 

WANTED— men— women.  18  up.  Gov- 
ernment Cli-rks.  $100  month  Write  tm« 
mrdUt.lv  fur  list  ixkHI  ims  njusi.  Franklte 
lf.<"ilut.'.    l>.-|.t     M  '.M.   n-  li.-^',.r    N  Y._ 

lir\l>Ill:i>.-i  Tlilhvav  Mill  CI, -k.i  u.ii;-cl. 
.\veraKo  SI  17  nionth.  I.Lst  tioHiUi  ms  rr.»s. 
Wrlti'  InimedKiielv  Franklin  Iii-i'i'ut"«. 
I),  lit.  M-Ul,  Ri.  li'  ^tiT.   X,  Y.  

FIREMEN— Hrnkomen  —  Baengo  m<'n  — 
tl40-$200,  colored  porters,  by  rallrua<la 
watjiihaw  Espcrlanca_  unnaoaaaaiy.  »i* 
Br.  Bmn,  Km  Bt  LooliL  IB. 
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wijrkr  i*erh«PB  you  csn  set  }im  what  tuu 
want  In  Iho  Govwtiinftil  HwtIco  which 
ntrilt  IxomedlaU'ly  thuUKands  of  mm  and 
»  r.L.n  over  18  fur  all  kiiula  of  Wurk.  You 
iiui  It  to  younvir  Ui  nivcsu^aip.  Just  scud 
namo,  adaroM,  tn<X  UUa  nuaib«r_BP  _|0M 
fur  lm>  iiifiirmalloa  and 
kiu»,  Waahington.  D.  C  

fm>P  Dally  Orind.    Start  biulneu  lil- 
ftorliuc  nlrron.  platInK  tablmat«.  Plans 
Clawaco  Sprtokle.  I>«pt.  tt.  llMloa. 

ABB  you  aniMtloua  for  bHtn*  par. 
rti'jrler  houra,  easier  work,  dr.?  rcrlmiis 
you  can  get  Juxt  what  yau  want  In  liie 
Gofemment  Scrvlco  which  nff<\*  Immedi- 
ately tbouaands  of  ravn  and  womra  oirr 
18  (or  til  kinda  of  work.  Yuu  rraJiy  ought 
tp  inTestlgaia.  Juat  arad  nam?,  addrvsa, 
and  the  numb«r  BN  S0S6  for  free  informa- 
tion and  adTtoOb  Earl  HofikliM.  Waahlng- 
ton.  D.  C.  

fnU'MBIA  Hrtiiiol  of  Crrrmpondrnr*. 
\\  a-.tiliigton.  D.  ('.  I'ri  pares  fur  Coramls- 
•iona  In  Anny,  Nav>-  and  Marina  Corps: 
also  for  entrance  to  Weat  Point  and  An- 
Dapolts.  There  are  also  CiTil  Servica  and 
Hich  Rrhool  rouraaa.    Send  toi  '  ~ 

£<t»nr'l   l>.  CotMgn.  Mo..  MMl 

Ing.    Ho.m  413.  

HE  a  Mlrrt^r  EiptTt.  U^nKi  Itirorae;  sparo 
time  borne  at  llrsi:  no  capital:  wa  train. 
Mart  you  naklaa  and  ailvarlnK  ailnan: 
Frent^i  mKbod.  Free  protpecttta.  W.  P. 
Tttn.  Pica..  679  Decatur  8t.  Bnaklm. 
K.  T.  

nOfULARS  SitckI— All  kltifls  of  used  cor- 
napondi-iic'.-  r„ii-^.>j  nui.  <(  nurses  bought.) 
liao^lili('Ua£l  I^lucatioual  Bureau.  Victor, 

I/K'OMOTTVT/  Ffrrmen  and  train  br»k(^ 
men,  I1jO-$200  momhly.  expcrlMK-*'  mi- 
neccwary.  pcrmanont  po»ltl"n»;  pforafHi'-n 
to  conductor  or  engineer  $250-1300.  Mm 
placed  on  railroad*  nearest  ttiair  hoaea 
mrcnrwiMra  fat  North  Amarira.  Addreaa 
g^lmay  AaMdatloD,  IHpt.  41.  Brooklyn. 

KAIIAVAY  TralBr  lniir<vtora:  $ll"«n 
a  mc  !;([>  to  »l»rt  and  ri|<  tiirfl;  travfl  if 
dn'rcd:  unllrnlted  advaucement.  No  age 
limit.  Three  mooths  homo  study.  8ltua> 
tlon  arranged.  Prepare  for  ptmanent 
poAltion.  WrtW  Dn  tiooklct  CM-iit  Stand- 
ard BnlBMK  Imiatac  niatma.  Bvffalo, 
K.  Y. 

COVKRN>fENT  liamliiationa.  Moat 
tbotc^ch  preparation,  13:  returned  if  not 

IKVKNTORS  dwlrin^  to  scr-irp  T""ent» 
AoaM  write  for  our  bool<.  •■iliw  t<>  (Jft 
Yoor  Patent."  tella  our  terms  and  mcth- 
«da.  Brad  *eieh  tar  mu  ontalaD  oT  Its 
paten tiM*  parar*.  Bandnlnh  *  C&.,  Pat- 
ant  Attomeya.  WO  jr.  WashlB|ton.  P.  C. 

SIAKC  money  writing  Pboto-playa:  de- 
tallH  frM  to  begin  nera.  No  cOReapondence 
ccur'o.      ProdiKcru'    iMnMk    SM  Wain- 

wrik-lit.  St  l.Mi'i.  

WRITB  Artlrlea,  stories,  news.  In  »i  «ro 
time  for  newspapt-n  ar  .1  nut-i/iMt-H,  liii: 
pay.  Copyright  b.>>k  ]-,,  -  <^',:,\,. 
eat».  85.1.  Bt.  VaiiH.  Mn.   

Oflt  p-niino  irr.M  wiiidnw  sign  letters 
arc   an   cto'ilent  nii'tiey  nial^iiig  r'ropoulf Ion 

for  handy  men.  Slann  Sim  Systaoi.  ir.T9 
iLBIotna.  Detcott.  MIrli. 


TO  HAIHIFMmnttEIIS 


PA  RTNCM  WANTED 


^'AXT  Psrlner  to  pay  psTinif  fee  mi 
ni)r.iii.|  Inr.Mulon.  New  r«llruad  n*lem. 
\n,  vulvnlilp.  Half  interesL  Write  Kl- 
Ti>     )         n.  20«  12(||  An.  W..  AaUand. 


AGENCIES  WAN 


AORmnBR  Wa/it«!.  All  klndi.;  tu-tv\  full 
partleulars  and  «ani[)le«  tt>  tlio  china  rr«in- 
WeTrial  ("ornpany.  U  Canton  Road.  Shang- 
55'  

.  t  AMKItO.N  BROS..  P.  O.  IJAi  V.'.  Well- 
mOM.  Kaw  Zaaland.    Indent  at.ntu.<. 

DB8TOVS  made,  eato  taihiiihed.  G<-n- 
eral  Cr.mmerrlal  Art  SarWce^  StxIM 
l44tfrbind  Offer.  Parfloulam  ,rnf-  0,.m- 
merclalj>eslgn  Prr«».  Itnrr.  Vonvirh.  N  y 

l.KT  .Me  Il.  pf  V,  „  v„„r  mail  r  .r"^ 
Jjardod    frnni    In  r.-  rarh.    «    for  i'c 

loe,  i9W  Broadway,  Nmr  Yo«t 


WANTED  high  grade  arttclc-.s  gultabla  to 
sellinx  by  mail  What  havr>  vm?  Al 
Mocller.  lOln  Wf-t  Nlntn  Stmt.  T><^ 
Molnctt.  Towa.  

H.\VB  von  c<jn<lt!cri-<l  tho  proncniv  aiid 
ailvisalMii'.v  "f  ctKiclnit  fmm  Stram  fn 
<ia*  I'rtHlneor  operation?  Our  auihentlo 
bt«*  "Power  Gaa  and  the  Has  Producer" 
written  by  a  reongntxcd  authority  on  this 
aubject  will  enable  you  to  judge  Intelll- 
•PTllr.  Prlro  II, M  postpaid.  roimUr  Me- 
ehnnlrs  Itixk  Dept.,  6  N.  Miciiigan  Arei.. 
<  li:cin;<..  111.  

 FPU  ADVERTISERS  

24  WOIU)8  in  100  magazines.  $1:  llata 
Prvo.  Stanford  Corporation.  Sbannon  BIdg., 
Pituburgh.  Pa. 


8PKCTAI. 
we«*ly  new*] 
»5c  lln<». 
AdrcrtLiIng 

ton.  Tenam. 


111.! 


tOS  Tnaa 
Mwda  $3.50. 
threat.  Quir 


V>Ti  r.nrh  Mall 
fhr<f  ci-nts  word. 
Fitworald.  0*. 


Order    bimrn.  Rate, 
National  AdTcrtiaer, 


ADVKBTISB  In  th«  Wcat  TMnla  Ad- 
vertiser. M  nwds  on*  yaac  n,  %  J. 
Erana.   PObk,  flf  «lk  Am.  BnUBtton. 

W.  Va. 


ADVEBnSB  In    150  .  „ 

Ilea,  aao  word.  Copp  Agency.  St.  Loola. 

SpnCTAIi  I^ork  d*splay  adrertl'eme^t  150 
Riagazino  Ibrlce  fS.OO.  Page  thrlea  tUl.M. 
Wuotis  Popular  Berriee.  Atlintlp  CMar.  W.  J. 

HPHCTAI^l.OOO    00.«riMfriMm  DMlttd. 

(^ntiit     -partleulais  66a   OWb*  Syndicate, 

Atlantic  City,  N.  J.  " 

1NCIIEA8B  your  salee.  Places  your  prop- 
osition before  the  readers  of  "Canoona 
Magaaine."  3S.100  copies  every  month. 
Clasnlfled  rate  only  5c  r>cr  word.  Mall  In 
a  trial  ad  tuday.  Cartoon*  nasalfled  Dcvt. 
78  E.  Msdison  Bt,  Chicago. 

I  WANT  tf»  send  yoa  proof  of  the  won- 
derful rulling  power  of  Popular  Mechanica 

oin.esiified  pait«.  Wbat'B  youT  prop<>sltlon  t 
\Vriti>  mo  tnday.  F.  W.  Johnson.  Manaitpr 
C!a«-|fpd  Advertising.  Popular  M.rlianics 
Magazine.  6  N.  MlcJUgan  Atis.  Chlrajio. 

ADVERTTSB  in  IDiO  Com  Belt  Woek- 
Un,.  tl.OO  jwr .word,  entire  llat.  ITS  lo^ 


n,  •i.lKl  Der 


Chicafo, 


LET!  E':i 


' t  Cl A  L  I  s  T  S 


FORrFnTj  Sales  Ivctters.  fo1der»  nf 
booklets  written.  Prl'^e*  reasooabla  F. 
BanaooA  Benson.  KSirin.  IlL 


COLLECTIONS 


"CLAIMS  Collerted  Anywhere."  Fidel- 
ity CcedU  Oo.  SU  BMt  «md  Bt-  Blch- 
niond.  Vt. 


W  i! :  T  L  H  : 


EXTRAORDINARY  yaluee.  Underwoods. 
RemlnRtons  aii'l  other  makeii.  I/owest  price* 
for  liluh  Krade  guaranteol  tvpwrHera. 
Mention  maclilni'  w«nti-<I.    R.   V.  Johnson 

('<■..   i"  C.   KiKl  Jarkion.  Clilcngir  

WANTBD— Onrona.  T'nden»owl  or  R  ni- 

lrii;1.>n  rixiiile  t^^H•w^ll(■r  ^'n^r-  rrittv 
William  I'nti.ii.  W.-^t  rJ'ili  s-  .  N.  X. 
(i^v  

rXDERWO<iI»S.  OMvpr*.  Remington*. 
tin  to  $45;  tc-rmi  to  »uH:  free  tr'al,  Type- 
wrl-rr  Ci»  .   I'.i:  V    nrarlHirii.  Chli-a  

nni.'^OV  Itrtiin-  Mimeograph.  t"<.  In 
good  shape,  with  supplie*.  $25.00  •  present 
new  value  about  $50.00  1  Bllot  TVPe- 
wrlter,  good  condition,  $20.00;  new  rrlco 
$iv-,  00.  1  Blirk  Bar  Typewriter.  $25  on; 
new  prle«  $100  00.  Thf*e  giifvU  are  of- 
f<Ted  »<iliject  to  prior  itale.  Coflcy  Mfg. 
Co..  5''0  N.  Weatem  An..  Chlcjgo.  

HTARtLiNO  Value*  h.  Tviio^vritcr*.  $10 
f"   $11   up.     Fartorv   r.'uil'  A'l 
Sli  pr^vl    <in    trial.      U'rii  -   f.  r    d  ir    si'.-  nl 
offer    X'V     S'.'fM*      Wlutff  i-iid    TM  invrilfT 
fV     iy<l  V nh        Pa'lf  St^  clil  niri..  _ 

TTPEWRITfm  rlb(<on«  ro-lnkc«l.  Blue. 
Black  or  inirplr>.  .ir.a  eaciv  HalUnaph 
ribbons  r.oo,  .mnndard  CO..  $$t  American 
Tru5l.  KImiinirhani.  Ala. 

IIAl^P  Prl'T  for  be*t  ivix-vvrltir  ril»hi>ni. 

All  kind*.    Ribbon  Co.,  lowana.  Miss.  

COOU  ■niMwriier  for  ialp  dieaP.  I'rce 
trial.     Raay    pajrnienta.     Wllto  Bertha 


PayMk 


lymenta. 
lUaan, 


TINDraWOOD  Typewriter*  at  far 

tliiii  maiiiifarturrr'R  prli-e;  rebuilt,  all  

l.i.'H  r<iil3r.-(l  iriiaf  ititeed  goo<l  a*  new, 
t  ash.  insialiiieiil  paymenta,  or  rent,  apply- 
int:  rent  on  purrhaae  prtee.  WMIe  tat 
C.italoguo  70.  Typewriter  Emporluai. 
c»tab.  1893.  34  W,  Lake  St..  Chicago.  111. 


Hi.MPTj^x  Typewrtlen. 
Safe*.  tI2-$30.  DaONOk 
Providence,  K.  L 


«t-$5. 


Hoaaa 

OMTt. 


ADDING  WAGlifNtS 


Adding  Xfarhlnrs  on  tlrriv 
Latent  models.  SlatKla-l 
capacity.  Ftve  yrar  iruaranleet.  Pnre-i  »iO 
ut).  UIg  llluslrnled  catalog  free.  Calculat.ir 
Corporation.  I>ct>t.  K^O rand  R apl<ls.  Mi-h, 
NEW  $3.50  Adder.  Adds;  lubtracU:  rouj- 
tlpllee,  whole  number*,  decimals.  fracUont: 
otilck  aa  a  flash.  Atx.  luielv  ac,  ur^r  •. 
Fully  guaranteed.  Cai]aciL>'  $u'ju.'ju.).;iii. 
Over  55.000  uaera.  Makea  addlnc_e«ay  for 
••""ow^.  BuMit  Oa.  iM^Tfapllnpod 
Ate..  Chleagoi  

DUFLICATORS    AND     DbVU:  LS 

"MODERN"  Duplicators  Business  Get- 
ter, $1.50  up,  50  to  73  copies  froro  pen. 
pencU.  tyt>ewTlfer;  no  glue  or  gelatin. 
;<'>.0O0  nrms  U50  it  30  days'  trial.  You 
need  on»  BookleUreei  j.  EL  Dnrkin  A 
Brewa  OMppny,  PllliliiH^  PP;, 

"QITIOK  Prooew,  Dupllcafort."  Makei 
100  oopiea  In  10  iiiinutcii.  Renrarkable  tlme- 
aavcn.  Tbouaands  in  use.  Wrtte  for  ttm 
niPMitM  eifcttlar.  Heyer  Duplicator  Q«« 
l«.6-PM.  V.  Wfllt  St..  Chicago. 

 MAILING  LISTS 

$50  OUARA.VTKED  frwh  namf^  sventi, 
$1.00.  Ttwusand  $3.00.  Cope  Agenrv.  St. 
Loula. 

.  1."UU   NAMES,   addrsasea.   Uva  tawnc 

REAL,  tj'pcwTlttcn  Multicrapli  leltes 
$1.»S  per  1.000.  FUm  Icttcfbeada.  as- 
velopea.  $$.$s  per  l.$Ot. 
Co..  La  Ooaaa^  Wla. 


S9-Ib.  tMNid  paper  fttmlahad.  tU: 

10.000  $25.  Ca.^h  with  order.  BlMiea 
Printing  Cohii>any.  LlitU*  Falls.  Wtm  Jee* 
B.«\-.  Writo  fixlav.  I'ririiere  for  two  gen- 
rr.iiinns.  RffiTciice,  Little  Falls  National 
Dunk.  

GOOD  FMnUng  Quick— at  reaisonabto 
price*.  1.000  HaramermiU  Bond  Lctlertu'sds. 
printed  in  two  color*  $3,3S:  fPr  91M. 
Sanu>>>^  free      II.    P.    llWWaH   OOk.  SMS 

.soTitii  K«sl?.ie.  rhlcagg 

ifO  S.\yiT.  CartI*  45c:  eajio  frc«.  250 
Hti-lno^  Card*  $1.  White.  3i;il  Durwell. 
Cleveland.  Ohio.  


MlLTIORAi'inNO  —  Form 
Prompt    and  perfect. 


L  e  tLara 

 ^,    ^„     Co..  »U 

American  Tru«t.  Blrmtn»tiam._Ala. . 


UK}  1:X>'E1X1PE.S.  MriH  6*;.  and  100  let- 
terheads t»rlnieil  to  nrdrr.  '<Ho,  Sent  Pre- 
paid     Wlcse  Print  SIuhl  Hot  156.  AllanilC 

luwa.  . 

IMITATIO.N  Kiiaraved  loHterhoads.  twO 
eolorn  Ink.  trial  buiidrcd  55a  Eomopca, 
5r.c.    Both  $l.oi>.    sniiiple*.   Bawanl  wiB- 

diT.  GooilniHii._  Miss.iur1.  . 

BES'F  I/'"'--!    rii.-'-'l  PriMtliiit  oti  earth. 

E<^oii,.nnr  SixiaUv   Co.._JU\>nla.   N.  J.  

CMlldtl-  printing.  promptly  don«. 
LItchfli  Id  I'rlntliMC  and  SUtloncry  Company. 

Lllrlilteld._Ill,  ..    -  - 

MI'SIC  prinUng  by  aB  proccww*;^ Write 
today  for  maniple*.     Warner  C-  WlUlsma 

Co..  Pepf    in..  Indlanapolia.  lod.   _ 

^■•'•0  FJ^CH   Bond  I.«<torheads.  Envelope*. 

$2  .'.0.    Nan<-o_Wnrks.  Kaysvtlle.  Vtah.  

^  pruXTl.N'O.  1.00t>  Bond  Letterheads.  R>- 
vetopci.  Caid*.  BlUheada.  $1.75.  Order 
now  kaya^SSlJligh  St..  Orange^jr_J. — 
"  ro«~6%  BNVMA)PB8_Printed_50c.  post- 
paid. ScarlwuglijCo,i_^ren!i._lW  _ 
~I-niTY  clHMV  Tf«Uing  car.li  ^.prl"''^' 
ffOld  ri"c.     I'or-  ',        MulN«rr>'.  N.  ^  •  CILV. 

MO  SII'KRFIVT:  card*  (buslni^ts^ae 
addrwi.)  r<Oc.  Bartcer  l*roM.  Ii  Qfmta 
8t  .  M<-Hlff>rd.  Ma-w^ 


MOVOC.RAM  slaUonery  for  Nm 
nu-d.  fcventy-flve  rcnt.i:  ««?'»^ 
DmMp  Co..  Pltuun.  Pa. 


uyui^CLi  Ly  Google 


POFUtAS  MECHAinCS  ADVIRTISIirG  SECHOV 


4T 


£MB08SED  note  theeu  tnd 
tamdrMt  •acta.  doUar  diluy. 
nttMoa.  P».  

250  iiOND  Letterheads  or 
Both  $2  2:..    Itxipaid.    B.  F. 
Pgpc  2.!A.  DucfcltoJ,  Conn. 

ADVKnTISI.\<;  8:lckfr»l!l  Uubbor 
Bl*Jnii»V:  Hannai-»  FrtvMI  dlwanl  ILas- 
Wiaon,    "I^bfU."  BiUtmore.  

s.ooo  KsxiOjavE  mt».  $4.00:  svbssv^ 

clrralars.  $«.T3:  SHsll.  IlLft.  RMBPt 
dellTcrr.    SampM.    OOOll**  P1UM17,  fit* 

rlMiibiirg.   Va.  , 

Gt-.MMCD  Labfla.  tU  Wn-I*.  •'•!)')  with 
tjnir  tnnn-.  tMisinmn  and  a»'rtres*.  Sue, 
gift*  rorrlcr.  ClIntooTlUa.  Conn.  

1,000   Xin\-11AUKKT   Boinl  IxltiTh.n.U. 

Kpald,  $2.10;  EiiTpIopca,  $  I>  ho 
PtWT.  Wauwautona.  WU.  

ccKm  Primin*  at  low  ptlc««.  l.ooo  guoj 
Ictlerhrads.  eiiTeloMa.  carda.  bUlbaada.  la- 
bel*, drriUan.  $3.75  to  13.50.  Sampli-s 
Ikm  CataloKuea,  booUeta  and  drculara  »ur 
HMcialty.  Bmeat  U  7aniiu  Co.,  633  S. 
PrarboiB  8L.  Clileaio. 


QVXUTT  Prlnttaf  —  l.«M  alilMr 


prvpald.      Stimp    l>rlji|{»  iampla,   

thtng.     \\o<M  rompariy.  .ManchMter,  Iowa. 


25    NOTKICFjUi.S    and  Envcl.iiipt 
Ktnted.    5Uc;    100    Carili.    5mc.  prriiaii 
•tad  trial  order.    J.  Rhode.  2231  Uland 


neatly 
id. 


lOon  nt-fsrVRSS  Cards  and  rnte.  $2  OO. 
*>  pr:r;l  1 1 r  rrllilnR.  Sami>lr«  fr«i,  Spc- 
ttalty  i'rlnUnK  <'„..  317  St.  Paul,  l>aiUm. 
Ohio 


100  6%  fS<\V3A*Vy^  printed  l2  rnli^rii), 
II. (W  prniald.  Samidrit  Mtil  fre*.  Un- 
toln  Xf'Telty  Co  .   It<w  h'-nirr..  N.  Y.  

msmsa  outnti — Pn^e*.  in*.  «up- 

itlM.  type  nof«lile«.  Send  atamp  for  cat- 
alogll».     ModH   Preat.    Yorli.    Ppnna  _ 

ICTTERHEADS,  Entrelopw.  «2  tUm- 
land.  Bf(ter  aiock  Uttla  bUtier.  a  price  to 
aait.    Samplea  tntk  QualiV  Pimt  flbop. 

SJarletta.  Ohl<x  

FOR  MEN 

MBW  mrttoal  coaMnatmn  lUlr  Cutter 
•Bd  S«fMj  Bamt,  Itaf  luuidj  derlcv  with 
t  Uadw  tMdr  tor  uw.  'Oc.  RaaUum.  218 
~  ~    I.,  miadelphla.  Pa. 


I/X)KI  Homemade  Tobai-o)  teat  by  mall. 
In  leaf  or  prepared.  ITa.  •ring  frve.  Writ* 
lor   particulars.    RaadoUih   lV>bacoo  Co., 


RAZORS  AMD  BLADES  SHARPENED 

IDEl&I.i  Chrtaunaa  (ilfta:  $5.00  <:uiett« 
Baser.  13M:  Gllleue  Raxor  (Cold-I'latcd). 
$4.98 :  0cm  Razor.  ^'*<\  Razurs  Im-hide 
blades.  Any  8aff1y  Ha  or  itla.li?  s\nn>- 
•Ded.  2He  eacli.  ll.'luiin'  .Mrrr-anl  lie 
House.    1409  S.   ATtTit  Avr  .   iM-  ago.  

10  I>KOPS  M.juld  Krlcllrm  <.n  1.4'ntlirr. 
Wnnderful  Surfac*"  f  T  Kj^^irs  '.■II  Kuurlh 
ATiinii.    l?ftrolt.   Mlrli.  _ 

BUADBS  Sharpened  by  t>ur  New  Procr** 
^{touble  Edge— 8hari>enttiK  Service,  rinnt 
*~  America.    Two-tldce  BladM  50a  I>oaen: 


Onc-Edffe,  38c.  "Tuttledce,"  mdlanapolls, 
ted.     

RAZOR   Blad«    rt«-«hiirtinpl.    2H  miU 
each.    An  etUo  that  !<«ihIi.  <     I'.'n.li-  S'l 
Bible  Houjo,  Room  115AH.  .New  York  City, 

y.  Y.  

GUNS.  SPORTING  GOODS,  ETC. 

THE  sreatMt  Uoe  of  IIard-tn-G«t  BlnoC- 
mlara    In    tli»    country    at    anraslnc  low 

rlcea.  Xa-8Uht  Rln«cnlar.  $l:;.50:  World- 
aromi!!  I.eMalrr.  ?  •  '.0 ;  The  Victory  Blno- 
eular.  Ir,  "0  1  ij  !,  ).v  lluinch  *  Ixjmb) : 
Turnrr-Rrlch  lili,  *i-iilar.  J.'tl.'iii;  II,  S.  Nary 
Bltionjlar,  $.17. ."II:  Illch-Power  1Vli"='-'i;'C. 
114.71;  Gocn  TrlwU-r  BInotTilar,  $  7  '.H; 
fMt  Binocular  (made  la  Pranrc».  <15.(m)- 
tealM  Cut  Mm  BlMoilw.  fr».00:  UX 
Bwdt  fyelnz.  Tb*  flneat  Binonitar  In  ex- 
liteoep.  Ii'.ooo:  Uimln*  Hlrh  Power, 
pT.Su:  S  P..«er  Ixima.  $2".i)0;  7  Poww 
LoBtii  Bintx-ular,  I'JS.no.  .Send  for  your 
copy  of  our  new  ca-taloc.  Hundretis  of 
similar  raluca  of  atandard  merchandlMi. 
Ilarld  Htem  Company,  "ValUO,  Barvleo. 
gatiifartlon  Bluer  1»S8."  IIM  OftlKO 
Bldg..  CNtW).  111.  

BIT,  aell.  exchange  old-time  and  raoil.  rn 
flre-arma.   Antlauea  wanted.   Stephen  Van 
m  UadlMa  Ave.,  New  T«k. 


DIAIIIOND8.  WATCHES  AND  lEWELBY 

ISM.OOO.M  GIVEN  Away  Free.  Onr  beau- 
tifully lllustratnl  Jewelry  Kn>k  I>eluxe  for 
IV20,  c-oiulne  us  $-.Oii  a  cuiiv.  will  Iw  »cni 
freo  to  101), (inu  (KHiplr.  We  Kuaraiitec  to 
oaye  you  more  tliati  50*^.  Uur  35  year*' 
reputation  and  Irunrlad  cuaranlee  are  yuur 
protertlcm.  Bend  today.  Roicera-TbiUiBaa 
A  Co.,  Jtwolert,  Wholeaale  Supply  HOMM, 
I>«pt.  1«.  5  g.  Wabaah.  Chlcagt. 

DIBTINCTIVK  Jewelry  for  DiiurlmlnatlTe 
Buyera.  Our  prlrM  aurpilalnely  low.  We 
euarantro  to  aare  you  money.  8end  for 
our  cataloK  and  aeo  nhy.  Parld  Htem  Com- 
pany.  "Value.  Herrtrp.  Batlitfartlon  SlPOa 
18M."  SO  I>«Ts<..   I'.li!.:  .    CliUaigo,  M. 

 FOR  THE  HOME 

001<DKI8H.    Itni'ortrd  Japanese.  Cblneae 

and  .Vmerlr.ui  n  lilii.-ili.  ArtUiK-  aijuarl- 
uin«  fur  Utturltiil  hume*.  I'lutiwr  (iuldtlah 
llatnhjry.  Calalug  niimbiT  il.    liartne.  Wl». 

I  \UKK.M:  .Mi:)!  It  ),:  .S,1u..1k: 
Churrhea:  Cluha:  I'makoM:    See  page  211. 

PEIffiL£8B  Draft  Be«ulatan  loaurw 
warm  taouaa  wban  nm  artae;  aavea  coal: 
prices  15.  Omar  K.  Landls,  423  Charlotto 
8t.  Lancaater.  Pa.  

MOWgY 

WIIITB    Clover    and  na««wood 

PrIre  llHt  »<-nt  tin-,  naintilr  lUn,  ■ 

aoii.    S|;  rl  iig   Valley,    Mm  1 1  

UE1..1L10IS      WliKom.ii       Willie  Cle 
Honey,      tirecn    Conniiii    faiii..u»  cheew. 
Prlco  lUt  frer.     1,  <>.  Hoaa,  Mutiroe.  VVU. 

ANTIQUES  AND  RELICS 


ai>d  CurioalttM  from 

JftB  tiM 

la  CurtoB 


A.NTmi  KS.  ItelJea 

Chlim  caji    bo  bad     

•  hiiia   Cummerelil  CinpUtf, 
Itoad.  HhaiiKhal.  

YOL'NO  NftluratlsU:  A  rollecllon  of 
BbclU,  FOBslU,  Curlua.  etr.,  ■■outalnlux 
f  <rty    fine    .it>e«4gMna .  ftoa  _all 

ui>rli|.  poatpaJd  far  fLW. 

liatiTia,   N.  Y,  

.SKA.'*llfaX«.  large  b.>x.  j:  "  •„irii;K. 
bcii,  li>r.  pijstpald.  Walti*  V\ulki-r.  Kllc- 
liurti.  \\  i-i-ii 


Roger  MatbM. 


Catalc>gue. 

('aljfdriuii- 


Indian 

I  ;i!iiiiii. 


Buketa  —  Wboleaale 

Hh:t  land  rttii.-. 


CHmtTWAi  >UOQnTIOWl 

WO>fI>ERnTIa  Clnlltmaa  preaent.  de- 
IMoiiB  aalted  almondi.  Known  from  onaat 
to  coast  for  th«lr  flamr.  One  pound  box 
$1.7j  iirepald  anywhere.  Meyer  Almond 
t  ciintaiiy,  lloi  SOu-U,  .St.  Ji>itrph.  Ml!i.»ourl. 

MUSIC  AND  MUSICAL  INSTRUMENTS 


rd  to 
bank 


!uce.  any  bank 
ouaaw  wonMr 
P.,  lammp- 


H*>\r,    Wrf.T-       You    ran:;. it  affi 
mii't  iiur  [•ru(iuHitiun.  Befereuce. 
or  nnit-olaw  abvct  BUile 
C.  Winiami  *  Ok,  Dane. 

oil*.    Ilid^  - 

LOOK — Tirctity  Singing  I.eHsiMn*  for  prico 
of  one.  Write  Bilwin  T.  Ootdon,  157  Al- 
<len  ,\ve..   \Vi-iftilli.,  Conn. 

"Mt'Slc  (  ompvfseil"  to  word*.  Bauer 
Bros,  (formerly  of  Suuaa'a  Band),  Oshkoah, 


TiK-\lt\   Any  .Musical 

TcarliUig  .Methtid  anil 
Tuttle   School,    1 1  nil  ana; 

n.\VK  jr.iu  1  ^-  !■ 
pri>j.i«(tl'>ii-       H.iv  Il:lil 

I'l   1..  ■!<     .\H'  (  llli'll;:!.. 


Inxirummt. 
.Muaic  ootr 

nlU  Ind, 


:'!lT. 


I  btt»» 

mm. 


$1. 
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;  ■  KreuPolnt- 
Writ*.  Vlr- 
K*w  TOfir. 


Ct)R\KTlSTS5  -Trorab<int»U 
otb"  Weak  lipgi— Hliib  Thmo, 
tuoao  Cornot  Short.  Buffalo.  

TUB  Remlek  Pbtrarlto  Collerilnn  of  oM 
Home  Ronga.  Worda  and  Mu^lc.  12',' 
pace*,  stiff  raper  i-OTer.  Sire  7H  by  '>'4 
Inihi-i-  lleiTular  iriie  50  r.t;ts  IJmited 
muT'lr  will  bo  anld  white  ibey  last  at  25 
rrnta  a  copy  lioMpald.  i4«fM>  todav.  Pop* 
ular  Merbiuilos  Book  Dept..  •  N.  Mcliliaa 
Am.  <"lili".ii:o.  

VIOLl.VS.  Deep.  Melli  w.  S  ilf'il  -  on 
rrwllL  Ea.<y  term*  for  wonderful  ln«.trti- 
mmt.  Get  detaiU  loilay.  Guatav  Ueiming, 
228   lltb  Strffr._MUrnl,  Florida.  

WHITE  SimK.i  Itlit  ni'tiey  and  rriitita- 
tlrm,  Wr'V  f"r  lnfomi»il.'n.  J  (innlon 
Pub    Co     •-'01    N<.rtb   Ib'viie   .\Te  .  Cbli-i«Ui>. 

<'ou.m;tI."<TS  —  Tr'niN'tilMs:  .^nid  for 
"Free  Pointers"  Weak  I,li><— High  Tone*. 
VlttiHNo  Comet  SehooL  Buffalo^  New  Tork. 


PHOWOeRAPMS.  RECORDS.  NEEDLES 

"WO.VDBRTONE"  phooocraph  tlS.  Flaya 

all  rword*.    Completely  ana  perfectly  eon- 
strumcd.    Write  today  for  complete  lllu*- 
trat^^l    ilet«:rl[Hion.     R     V,    Johnaon  Co.. 
K,  K;ut  Jmlvjt^.n.  Chleagg 

w  A.\TKI>— Vietftda.   Diamond   I>lak.  or 

Urafoncila  PiMKMWnpltJ  BMi.  bp  IMMMMp 

irke    William  Patitn,  SSWait  llSth  8L. 

N,  V  Cltv.  

IlI'llJ^  a  Phonograph.  Catalogue  of  Ro- 
liable  Dayton  Motora  ana  Ton«<  Arma. 
Harilmni.  He;,  mailed  for  2  rent  atamp. 
Ham  It  Sterner.  lU  W.  Court  Ht,  Day- 
toa.  Ohift 

WR    aell   Phonograph   CaMneU  unrar- 

oUlied.  l>o  vnir  own  Taniishlnc  and  In- 
stAlliiik'  of  ni  'tiir.  sauiitt  :^"'r  Write  for 
partlruUrs.  liullock  .Mfg.  Co..  41i)  No. 
I'Ueru,  ChieiteT).   

Ml'SIC  for  Cbrliitnja*.  Our  price*  on 
stniiilnni  talking  macliluea  ao  low  you  can- 
11  *  aJTord  to  bo  wlUunit  one  In  your 
homo.  Send  for  our  eataloc  Tou'll  save 
moneor.  VuwUt  BUni  Comnuv.  "Value, 
Service,  SaUsfaetloii  Blnoa  uBS/^MDavKO 
Itldg..  Chicago.  IlL  

BriU>  tSSO.DO  Period  Phonograph. 
Plana,  instructions.  50  cents.  Similar 
models  aHIInf  up  to  $.'>oq.OO.  Motors,  toue 
arms,  lowest  pricea.  James  U.  MaCutcbeon 
Phooo.  Mtt>,  SI*  M.  IMth  St..  Cleeeland. 
Oblo.   

Bl'ILD  your  Phonograph.  "PerfecUun" 
high  aaallly  apr.ng  and  electric  Mutora. 
Time  Armi.  Reproducers.  Wonderful  r»- 
KUlta.  Big  saving,  .\ew  catalog  and  build- 
ing Initructlon*  mailed  for  ten  renla.  In- 
diana Phonograph  Sui>ply  Co,.  Indianapolia, 
Indi.Tinn-   ^  

BtlLU  Yuur  Own  Phooocraph.  Big  sav- 
ing. Pleaaaat  insuvctln  wan,  Compieta 
instmrtlons.  blne-priBta>  etc.  absoluielr 
free.    Write  today.    Associated  Pbooairapb 

(11  .  I>.pt.  P  .  nnctnnatL_ohlo^  

m'll.l>  PbonoKTaphs.  we  fumljh  motors, 
tone  artiin,  cabinet  nraterlal  and  blue 
l>rliila.  catalog  !<efit  free.  Bellticma  Com- 
liaiiy,  N.  TViiiawaiiila.  N.  Y.  

TONB  Anns,  Motors,  etc.,  from  (5.00 
and  iQk   Send  for  batmin  UsL  B«n)imhi 

iTiiajSeipir.  Maa  w.  Pi>ifc  eu.  cmcSS.  iB. 


FOR  Finest  Phonocraph  PUtl  it 
I'Tlcr«,  write.  Sui>erlor  noiMWM 
pany,  546  West  2a.  Erie.  Pa. 

PATENT  ATTORNEYS 


FRKB  Book  on  I'atentu — Write  today  for 
Free  Cui>y  of  •  How  to  tibtain  a  Patent" 
Contaliu  valuable  iiif»rnmtlon  and  advirs 
to  Inventors.  Telia  how  to  secure  Pat- 
ents. Send  model  or  aketch  of  your  In- 
vention for  opinion  of  Its  patentable  na- 
ture—!•><•«.     (20  years'  aperlmre.1  Tal- 

bert    ^     Talbt-rt.     46tS    MbM  Bid*.. 

Wanhlnstoiu  D.  C.  

M.  IL  Mirc.IiniDaE.  Patent  Atlomey. 
Conaulting  Engineer.  The  same  high  class 
service  obuined  by  the  largo  manuUclnrer; 
moderate  owL  nenlgn*  and  matinractuDng 
specirieatlons  prepared.  145"  Itriiadway. 
New  York.  

PATENTS  Promptly  Proounxl.  Personal, 
carets  and  fdlrlent  service.  HlKhesi  rer- 
etcneea.  Moderate  ft^es.  Send  sketch  or 
Slodel  for  actual  nearch  and  advice,  (.eoraa 
P,  KIramel,  .Manter  of  Patitit  I.aw.  54A 
Loan  and  Trun  Hide  .  WaRhlngton.  I>  t 

PATENTS  ProcuriNl— Trade  Marks  Ben- 
lster«l  —  A  coinprebi-n»ive.  pxperlenred, 
prompt  starlce  for  the  iiroti-ctlon  and  de 
velotmicnt  of  vour  idea.<.  l*ri-llmlnttrv  ad- 
vice glaillr  furnUluHl  without  charge.  Book- 
let of  Information  and  form  for  dlscloalna 
Idea  free  (Hi  request  Rtciiard  B.  Owm,  30 
Owen  BMs..  WaahlMtoo.  D.  C.  «r  tSTe-B 
Woolwertb  BWk.,  Kew  Tork.  

THE  Patentome  li  free    An  education  ta 

nbtainlne  pui'  iiri.  IS'  iblUhed  186.>.  An- 
ibTS/rti  A  .'^'oi.  .Vtn.nicy*.  T07  Tth  St.. 
W'.i-lihik'Mn^If  r  

I'.VTE.N'T  aiit>lU-a!lon.<>  lilcil  on  partial 
ravmcnf  t>Ian.  Trade  n>ark-<.  copyrights, 
cic  Mllo  H.  Steven.^  &  Co.  fi»T,  F  St., 
Wa.>;|iniKl'<n :  .Munaibiotlt  Blk..  Chl- 
iag<      i:-.ib  l-o-,4  

l.\VENTl<».VS  Patented,  TradeM.irka 
RcKlslered.  Labels.  Prints.  Puhlicallona 
Co|vyrlghti>d;  t>rompt  ocTTiee.  reasotiablo 
fr.»-i.  iil.ihi  ndrliC  Riiin.-it  detailed  liifnr- 
ni.iti'-n  licf.>r..  i>Ui'ine  vo\ir  bu'iii.  -.-^  .I.ivne* 
fc  .lavi"'-  ^ "'Mi  K.'IIosk:  ^ViiL-liliit't.  n .   1>  C. 

P.KTV;NTS  Fees  In  In^ji allnuT.l ^  I  rank 
T  Fuller,  formerly  Liein.iiain  Engin'-ert. 
WaablMtaa.  D.  C. 
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FHZX  Booklet.  Redur^d  teti  txTtble 
when  comvnlTOt.  s.  Johnton.  ReKlatered 
^ttonu'v.  :i:.ll>  HUli.  DeiiTer,  Color«clo. 

"MOW  toEaublUh  Yuur  Ktuhl*"  tn 
PMMt  PmiMtloo  Is  a  buUeUa  ererr  In- 
ventor ibould  read  brfure  diM-IosMiK  hl» 
IflrA  to  diIkt?  Tlii^  hulli^ln,  rnrni  Kv!- 
(!■■:, (V  o(  <  ■.jii.-.'iJtj.m."  iikI  ullitT  liiltrv^t- 
1ns  an<l  Taluabi«>  patent.  Informalluc  free. 
Lancaaier  *  AUwUm,  ISl  QHHW  MUg., 
WashJnjtlan.  D.  C.  "Orlibntdn  dw» 
Forni    KTtdBBO  Of  CoBCtDUoa'/* 

PATENTS  —  Ptompt.    perwrnal.  efficient 

■cnii-e  by  an  atti«rney-at-Uw.  nklllrd  In 
■II  traiichiH  of  I'liti'iil  I'Tutllce.  O^cr  12 
year*'  actual  expcrlciici?:  full  iDfortuatlun 
WDoa  iMiMst.  B.  P.JUUbmmt.  m  MeOUl 
BWg..  VimMmum,  P.  fc  

PATKXT  WTiat  You  Intent.  It  mar  be 
Talunbli'.  \S  ri(c  nic.  No  attoriiw's  fee 
until  E>«U'Mt  is  allowed.  Eatab.  UHi.  "In- 
Tiiiitiir'i  uuldr"  Frrc.  Franklte  fk  BMdb 
622  ixian  «  Ituat  Bldg..  WaMnganTv.  C. 

Kl'XP  Up  with  l-roL-reM.   pnoot*  Yoor 

PtUnL    Send  ."(>c  for  Year's  ~  ' 
to    BMt    Iiivrritiirs'  Manssins, 
and  M.inufacturtiix."  Aai«ilew 
Inc..  \Va»lilUKlon.  D.  ^.  

_MONROE  MIT-IJCR,  Ouray  Building, 
WsdUturton.  I>.  c.  Patent  Attomegr,  Me- 
CSaciral  ami  ElscMcal  ~  ~  - 

Jty  of  »<itk  and 
AdtlCf  frte. 

^  LACEY  latent-Sense.   Bsa  WW>  »». 

■I.\V*;.M>>l;s  Atlri-er"  n-nt  free  on 
IVqueat.  VVillj.iiu  (;.  UiiMi,  alK  K  Strrvt. 
K.  W  .  \Vji  .|ii-itt.in.  1>.  (.-.  im  UnlTer- 
Slty  Stroll,  .^l  mitral.  <  unaila. 


FItKl.!  r.itrnt  biiyi-rs'  namea.  Patent 
hcwa-0.   \Va»li  iiKl.'ii,  Jj.  C. 

PATE.NTS  Triul.'inarLi  —  Write  for  our 
frwj  llliiMraleU  guide  bouk.  "How  To  Ob- 
tain a  Patent."  Sftid  model  or  iketcb  and 
daarrtpUofi  and  we  will  fire  our  opinion  of 
MS  pilBtSble  nature  free.  Highest  refer- 
■maa,  Prunipt  attention.  Ileaaonable 
tgnu.  TJrtw  J.  Etbu»  *  Ca,  IM  Nkitb. 
WashHuion.  n.  r.  

PATENTS      H  <.kiet   fre*.  Ulihi-iTTer 
eir<»ire».     IliNt  r«-^u!t.v     Prumptm-sa  A^^  urMl 
Bend    model    or    drawing    fur  pTellnilii«rv 
•lamlnallfm.    Walwm  E    roleroan.  Patent 
Lawyer,  C-'l  F  Htr^eet.  Waahlttgtoti.  p.  r.  ^ 

PATKNTS— Ifirltcrt  Jmner.  patent  attor- 
ney ami  lifcihanlcal  e»pm.  622  f.  St., 
WasiUnMon.  D.  c.  I  report  tf  •  patant 
can  to  bad  and  Ita  «bm(  eoat  '  -  ' 
olreaiar. 


FOR  INVCtlTOMI 


ri  KOIM-AV  >!r,hmi|.  «1  K»i>ert  and  In 
tent.T  will  iiii|ir.i»e  uixm  vour  Ideas,  and 
rnlarxe   vntir  oiitrut   nit   vmir  own  vlaiiis 
lt.«»i«.«hic  clmree     John  Uldn.  CNmnd 
DiliviTv.    Plillinlfli>hu.  Pa.  

ARTICU_S  Unnteil--to  nanufarture  and 
market  on  rmraltv  baala.  Amo  accesMirlea 
e'«fc<7f!k  .Jfw»ty    Brass  Manufacturing 

W.  Wr        -      ~"  " 


in 


IMl 


WashioKton  BItO..  Cblcaco, 


IM  EvnoN8-H«»»r  ti>  prataet.  sell  and 

■Mr  tbeni.    If  v'>u  are  ln*enti*e.  read  this 

book  li'8  t  aKi-i  230.  postpsia.  Papular 
Wi-lianlra  Bxtk  Dept..  6  N.  Michigan  Areu. 

Chicago.  

PATE.NTS  Pructirc<l— Trinle  Mark*  Reg- 
»liri-d  —  .\  ci>nuirehen!>lrt>,  experleiiu'd, 
proiniit  .*errlra>  for  thf  protertloii  and  de- 
Wlopmait  of  jrour  Idcaa,  Prdlininanr  ad- 
2jes  inadlf  fumlahed  without  rharge. 
Hooklet  of  iBfomiaUon  and  form  for  du- 
rlo»tnir  Idea  free  mi  re«iui'  ».  niehard  B. 
Onin  .in  Owen  HMir  .  Waslilnron.  D  C. 
or  2i:r.  n.   \Vo..|wrth  »l-lg..  New  York. 

IMAKK-M!  .Men!  IV.vsl  8  c  iTo  o  1  «  ! 
rhurrln-*:  riulw!  rniakiM!  Sre  Pace 
211.  

I.VVK.VTOK-vj  Guide"  yne  on  request: 
gfve-  fslusbls  InforiBatlsQ  aad  sdrlcft 
yr.wk  i«deroiana.  SI  Paik  Bow.  Ksw 

Yi>rk. 

nt i:e  Book  on  Patent*— Write  today  for 

Fr.e  Coiiy  of  "Hcwv  to  Ohtalii  a  Palefit." 
I'orilaiiis  raluahlo  liif.irti>«fi>jti  and  iiOvli-e 
to  Inn-ntors.  Tells  h<iw  to  «<'our«<  PatoiM 
Send  model  or  sk'-trh  of  your  Irn .  iri,  n 
for  opinion  nf  \ts  piitiiitable  nature- -Fn  ., 
V.  I-,'  en'«  ri<-<i>  c. )  TaJbert  &  Tal- 
brr;    l>  I  Tall  rl  Itldg..  Wayhiiigion.  M.  C. 

I'ATI-.NTS.  Wrltp  for  fn^^^^  ^lllinarated 
guide  book,  (tend  ni>Mli-l  or  Kki'irli  and  <le- 
•rri[«lon  for  fr«e  o|.iiilrin  of  its  ti»t<Tit«bIe 
nature.  Hlglxst  n  fi  'iin-m  I'n  nit  t  o-'iti- 
tlon.  Rea«<>nal>1e  trrtrm  VUdrr  .1.  Kvans 
*  Co.,  1ST  Mnth.  Waablngton.  1).  C. 


MO  MBCRANICil.  Vevmatta  and  50 

Perpetual  Motlonn  Illustrated  and  ei- 
plaliie<l  in  my  bo«jk.  Itiveiitor's  Universal 
Bilucator.  Oth  EdiUun — Tell*  how  to  pro- 
cure and  aell  patents.  UoTemmrnt  and 
other  co»t«.  L'o»er»  tho  matter  from  A  to 
Z — 160  pages— elegantly  brmnd  ciHitaliis 
noted  dvHsluns  uf  I  .  S  Supreim-  an  i 
Slate  Oouru  on  Patent  easea.  .\|i'i-iianl<al 
MoTemenia  greatly  a«sL-t  ln«entur!>'- sug- 
K>-st  new  Ideas  iliat  might  prore  of  great 
altl  In  perfecting  Inventioas.  Tells  how  to 
select  an  AllMnav.  Has  eshiabis  Infnrma- 
tlon  regardtng  Patent  Hharks.  Selling 
Agt^ilii  and  Prorooit  ri.  Price  $2.  Pottage 
fno  .•T.r>»lirTo.  Fr«l  l>leter|rh.  621 
n^iniy   Ho  ld  ne.   \\  ii>hlF)i;tini.    I».  »'. 

I'ATKNT^i.  If  you  have  ail  liiu-iitiou 
» hi.il  yoti  wish  to  palnit  you  can  write 
fully  and  freely  to  Munu  *  OOw  ftw  ad- 
vlco  ill  regard  to  the  tx-at  war  of  obtalii- 
Ing  proirt  t,(rii.  I'!,.a!,r.  j^ij  gketrheii  or  a 
miNlrl  of  your  It  v  i.n n  and  a  ile*-rlij(lon 
of  th("  tlerlre,  expUljiiiiK  its  operation.  All 
iMniiiiuiik:  tlona  are  strtcllv  confidential. 
<mr  v.i«t  praeliee,  extending  Ofer  a  perlrnl 
of  «e»cnty  yearn,  enables  us  In  many  eaj.e« 
to  advise  In  regard  to  patmtabtUty  with- 
out any  eipen«c  to  th*  ellent.  Our  Han.l- 
Book  on  PatentR  Is  »erit  frrc  cr.  riiiucst. 
Tills  explains  uur  nn-il*>l».  iirnis,  etc,  In 
regard  to  Patants.  Ttade  Markit.  Fureigu 
Palinu,  «(&  '"MMitlle  AaKrlran"  con- 
tatns  Patent  Offes  liMsa.  OeHMotia  of  In- 
terest to  Infenton.  and  panlnilsm  of  re- 
eenlly  patentod  Inventions.  Munn  A  Co.. 
Solicitors  of  Patents.  623  Woolwonh 
Build  ng.  N««r  T^:  «S  r  Street.  Waoh- 
inguiii  i>.  C;  MlA  Itmwr  Bldr,  Cbi- 
cago.  in.  

IluW  K  Y'ou  an  Inventinnr  If  »o,  write 
for  our  free  book.  "How  to  Get  Your 
Patent,"  tells  our  terras  snd  melboda. 
Send  model  or  skctdi  for  our  opinion  of 
Its  patentable  naluM.  Randolpli  *  Co  , 
Psm.        WMhlngtBo.  P.  c.  


TAI.UABUI 
Sanders,  T 


iBtentsva.  Tkcs^ 
lar.  Ctolcejo. 


|NVE.\T*»RSI  fiend  »k.t.h  or  model  of 
your  lutentli  n  for  o|iliil"0  mficerning  pat- 
entable nature  and  exact  c^ift  of  ap- 
plying for  patent  Book.  "How  t»  Obtain 
a  Patent."  sent  firee.  (TlTee  Inftemallno  en 
liileiit  prore,|uri'  and  trll'i  what  erery  In- 
viiitrT  nhould  l<o '%v  }'>tabllHhed  twenty- 
live  years.  ('h.iiii!lii'  ft  fhandlee.  t08  Ser- 
enth  St,,  y.  \Va;!ilr  iiioii.   I>.  C.  

HAVE  ymi  (I  Paifiiit  t.i  «rll  ?  Y'nu'll  hf 
interniteil  In  nry  iini|««ilion  Writ*  now 
for  free  panlruidrd  pon'l  call.  F,  W. 
Johngon,  «  N.   Mj,-lilKan   An:,  t^ltrago, 

KKKK!  rni<'iii  iHiy<TK'  namea.  Patent 
New»-g.   Washington.   1>.  C.  

■OOCUl  AWB  MODEL  WPFtlEB  ~ 

WE  niako  norKiiij:  ni"<ii'l!i  l.>r  iiiM'iitnr^ : 
aI»o  die-"  ami  >,l,iiiiii  iiig  of  spvolaltles.  ainl 
caiTy  a  O'loii.Iete  !<ti;(-k  of  bras.H  gears  and 
moilel  Riifjilus.  S,n<\  for  catalogue.  The 
Piirie    .M.-ilrl    \Virk«,    "tor,    l>ierct>  Aw,, 

fill   Hi.-",  111.  

INVENTORS— Write  for  our  free  Illus- 
trated Jttlde  book.   "How  To  Obtsin  a 
Patent.*^  HIahest  refcrenresw    Prompt  st- 
tenuon.     Beasoaabl*  Itana.     Victor  .1 
Erai^B   4k  On.,   116  Nlntb,  Waablnaton. 

PItODI  i  KltS  of  Mo-nlr'!  Iiivpiitions  de- 
TeIo(«d.  Models,  Exp«rlmetttal  Work,  sny- 
thlng  Bpsvial  In  metal  to  order:  noevltlca. 
spinning  castteaa  In  any  msierisl.  eleetrleal 

dpylo<«,  patterns  of  all  kln«l>(.  plating,  gen- 
eral rnaniifiiclurltig.  deslenlng.  Ki<-''«T  tools, 
puni'lif3t  and  i\im.  slamplngs.  S>nd  draw- 
inir  or  Ki'.nii'ie.  Expert  Infurnsilon  free. 
John's  Eiik-inoerlnc  Cempanr.  Dept.  A. 
("Uviliiinl.  Uhlo 

PATENTS  FOR  SALE 


WHITB  as  regarding  fhe  following  Pat- 
ents   for    sale    or    Ica^e    on    royally — Nc 
II  7»2,    Wr<iii-h— No.    111. -.00,    llrxtlr  .\i 
taehment— -Vn.  12.jf6,  T«iln  Bottle  Holder 
—.No.    10.73P,   BriPk  Cleantav  Macbbie— 
No.    12,128.    Neektle  Holder— No.  J0.8I8. 
Air    Cwllni;    Sy-tem    for    KLelFi''*  —  No. 
12,2!>3,      A-IoisIhMo     Galf     l!.'»hK-«r  —  .No 
ll.»;2:!.    Auu>    l/..fk— No.    II, Hi:!.  s.jli>.|{ 
Tape  and  Mo;.<Iciiit — .\o,   ll,5!'i.  Toy  .Vo 
1 -*  ":;«.  <>ip  Til.- No.  10  7on.  i:nb  Atisdi- 
nil-:/!,     Ail'lr.-^    all   replie*   to  Tslbcrt  & 
TiillK-rt.     I'liteni     Iiduyers,     46Sf  9blbert 
lll'fk- ,   Wa«li:nKt/jn.   1>.  C. 


PATENT  IVndltig:  .'Sanitary  T  ..  'h-Bru^h 
Hol.ler  Have  Mo-lrl.  Nothing  like  It  on 
tt-..'  mark.-t,  l2">(M)n  down.  T.  years'  MIfalty 
'f  .'•  ii  iitH  eac  h.  Mddio  J.  noutUHi,  103() 
N.  FtaiiUla  St..  Cbicaio,  HL 


TOR  Sala  OvMilit— My  own  Two  tT.  8 

LeUers  Pstent  stol  Morl»>l  tinc  Kecllnlug 
ItM-king  ebair  tu.  l  l..iUiu;L'.  Out  Ixx*  Jtoui 
Kail.  Will  aciepi  reaiKMiable  offers.  Write 
mo  today.  Edgar  Lk  OmUt 
St.,   San   An tonlo,  TYagg. 


FOR   Sale   or   Royalty  —  TTnltad  

Patent.     Two    RoUer   Feed    MIIL  Wltta. 

John  Jones.   29o6  Uniterslty  Are,  8.  K., 

JlinneaiMill^.  Minn. 

P.OMU  TIIUf)\\-Eir~]nTerrtlons  fCT^silfc 
Adoll>h  Zom.  Itux   316,  Ltatsmtfiith.  Ill- 

MATt  H  Bux  Design.  Very  pra  Ileal  and 
useful   OowsMd   article.  Will 


quick  sellar  iritb  food  proflt  Big  money- 
maker for  someone.  Psrtlcnlsrs  free.  R.bt. 
L)ibn(lil<\  General  PeJivco,   Fellows.  Tallf. 

WILL,  sell  patent  on  ImproTod  Sad-IronI 
Large  demand  ftir  sama  Sand  tar  copv  at 
once.    Box  M7.  Molina.  Til.   

ARTIiXn  of  racrit,  IMeanaptaK  Water- 
Jflier.  Patent  No.  l.SM.«Sr.  STIkpt  tS, 
I'.M!!  raiisdian  right.  aaM|kt  m  nfaliy. 
i>eruilng  Ouxoiin-Botboailaa.  Bn  USm, 
Washington.  D.  C. 

CtjTTtiN  Plckern'  spring  knec  Vid"  vni 
sell  outright.  For  further  partlculsrji,  write 
Homer       Barrett  Ot'I.  ^Okla.   

PATBNT8:  Ideas:  Made  to  order.  C>rlg- 
InsUty  BpsdallsU  UK  MnoMk  Aft^.  Cam* 
den.  W.  J. 

IT.  R.  PATENT  Na  LnUtC  ■■Blafa 
Lid  Ufter."  cash  or  reviUr.   Wirit*  O.  la 

Strait.   Wlnsfed,  Omn. 

1      PATlvNT    fr  S.,I 


New    dpTlred  Oil 

H<Than<f>urf.  ljik>» 


Can,     Write,     J.  K, 
Charles.  La.  

ANT  offers  i-onslilered  Nothing  like  It 
Pat  No.  874..^12  for  Salei  Vbr  Clnular 
and    Cojiy.    addreas   Thendora  Kodl.  IIS 

:(r,th  St  .  MIlwHUken,  Win. 

PISTOL  CamiTa  —  •>iitrij:hl  f>r  rnulty; 
i-bcapty  maiinfarrure^l.  (iri^at.  G.  I-'re.l-im. 
B.  R.  No.  2.   iMiluih.  Minn.     

PATENT  for  Sale,  wholo  or  royslty 
Small  wire  tape  or  tord.  Fastener,  paper 
clip  and  mark<T,  Write  CTias  V.  limn. 
113  West  Twelfth  Street.   Puehlo  Tol" 

INVESTIGATE  meUl  article.  Patent  N.' 
1..1I2.r.5«.  W.  B.  McIVmald.  Inreni  r 
Ixindon.  Ark.  

FOB  Sale  (patent  pendlnc)  Percusslan 
Fuae  tar  B.  fll  OmM,  WHIa  IknMs  Bsb- 
erts.  r  BaltlBNfV  BinMt.  ipalRNM  MM. 


\v.\.simolLER  B^Mtum  Prolertnr.  Sa»es 
boiler  frum  wear.  More  than  doubles  life 
of  ordinarr  bollah  Outright  w  raralrr. 
H.   E.    Pedenen  C^.   US   Uman  Are.. 

Keioi.hn  \\\'.   

KiMiK  nuLi>y3  mtf  Desk  Plstnm 
PaUnt  1.254.56U,  Wonderfully  adhisfsNe 
Mabta  oeeey-book  reading  easv:  siitc^  tim" 
Klvaa  eomtbrt  to  man  behind  de:^.  write 
r.  L.  Boal.  ganwlHe.  O.  

FOB  Sale— Outright  —  fbnall  oatented 
theatre  chair  refiillne  machine.  Vcnr  IB- 
expecislTe   to   manufactnrp.      |{.    K.  Tatra. 

591  So.  \fyrtle  Ate..  Kankakee.  III.  

.  RAIMtOAD  n«  snd  CXttno.  Patented 
lanuanr  1019.  A  good  practical  device  Ibat 
will  mnke  nionev  for  Inyeiitor.  Toil  t— 
lntr->tljtatc  this  Stephen  fCsakotOb  il 
(Uxwlrleh  St.    l^aiinlne.  .M leh;  

V.  9.  VAVKST  No.  1.287  ,242.  snd  Csna- 
dlan  Ko.  m.r4r.  Angle  ludicstor  for  sale, 
outright.  Beat  offer  takes  It,  Casper  J. 
Qa Morris.  «Ms.  

WIU<  buy  patent  shoe  tongue  that  will 
net  speed  open:  siso  mnn's  raxtcr  fre«>  of 
prrssure  on  leg.  AddreM  C.  P..  Boom 
82.1    TS  K  .Madlwn  M..  Chlrago.  

PATENT  lilehts  for  Sale— Ekclualie 
novelty  in  Ladles'  wear:  ttl.Ooo  required. 
M   J   D..  Ill  Umummtn  Ase..  Pblla- 

dHpfalS;    


.  ,  «■  la«IBBWtnr»-p«Kulsilns 

derlcrs  for  fttmacsa  ere  offered  for  sale 

Siniolc     practicable    and    e««'lv  attaclubltv 

\  L-  '  il  bui>ne^.*  rn  txwillon.  I..ev1n  P 
Vaiigim.  :;o  .So,  ."tth  St..  W.  Phlladrinhia. 

Pa.  

"I.K.Mv  sloirfw'r"  for  Ocean  fteMorm, 
y.irhm.  iiiiil  smaller  boats.  I'ra<  ll' al  de- 
\lio.  I(.'n«"niil)lc  i.rioe  for  uulrk  liurer. 
J.  K  .  '.2  l'.urli.  l.-v  IMa'-e._Ilrii.  iklvTi    N  Y. 

vtill  Sji. — I'atini  No.  1  :ii  JuIv 
20lh.  Nut  IXK-k.  for  all  kinds  f>(  m.irhlii.  rv. 
Will  lock  on  rr>tatlon  a«  well  a*  ll:.-ht. 
SilDDlp.  easy  X"  nranufacture,  Sti-:  lirn 
Tllomss.  2-|7^l«ill  on  .^ve     New  V  rl  I'llv 

Fld.lUNC     Swiiii-     <  |i,<ir.     Tar.!.:  .\j 
1,:m:v012.     adjUKtable    leg-rest,  arra-rrst. 
back-rest    and   head -rest:   swings  by  fbet 
manitnilatloD.     Arthur.  F.   BaUb.  35  K. 
Okltn  Am.  Tcaoton.  N.  3. 


Ly  Google 
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NFTVS'  Tov — IntereaUn*  »nd  tttracUve, 
Write  for  lllcrilure  and  phnUMMki  PV* 
ehaiw  or  Ruysltv.     ('.  R.  TriM.  (fO  Utm- 

boumo   Atd,  .   (  oluni bus^  Oh lo^  

NO-SJ'LASH    Waterlnc    I'<>t— U«nj»  to 
st'iirtit    Willie  aillnc     C&rrlcs  truwel  ind 
rh<-ara^      Ttno   for    women -nrdOMn. 
Wilt.  fil2  w.  Hortter  St..  PhUadelphl*. ^t. 

BASIC  Patent  926.«88—«pirD-OaJ.  Po»i- 
tlve:  doM  not  reiy  (m  ey«-Mcuracy  m  o4h*->r 
lioejU  muxoi.  at  acttul  cmt  of  diM,  etc. 
Ba-s t ra .   109  Hutlon.  Jemey  City. 

TOY  Qaine  Board  —  Rale.  R»)y»lty,  or 
Partner.    John  Y.mkL-T.  Wlconlaco.   

I'ATKNTED   Window  acrMo   hlniHf  for 
ootrlKta  to  mmmtmcxmtn  cquiifped  to 
■uute  It  In  <nuiitltlM.  Commtent.  durable 
Mid  a  dt^ttnct  imprnremcat.    1.  B.  Brad- 

ley^^Ss  sth  St..  MUmt.  World*.  . 

omiUJHT  or  Royalty,  automatic  nur 
b«  atliii{  nui-liUu'.  thai  will  oi«>r«t«  by  flw- 
trt'-ity  aud  hiunmcr  out  dual.  Taltint 
1^7^29.  Wilte  to  P.  Mimtn.  mi  JBUte 

An..  CW«— a.  Hi  

FOB  Sale:  Pat^itj  1.. 103. am  and  1 

coTerinjr  mcjuis  fur  trcNiilns  rini  ilr. 
on  atandinx  craln.  and  of  Inestimable 


vattM  to  rrain  crowan.  Wot  tall  MUtlett- 
lara  addreM  Johanne*  HuHMi.  IW  IKk  Tth 

BU.  Montrridco.  Minn.  

t'NIVER-«<AL  Suffrage  dnnanda  my  p«t- 
»nti-d  BalUit  Bot.  I'alent  for  Sale!  Will 
a  bo  patent  on  track  olt-ani-r  for  mw- 
mll  carria««.  Tbua.  B.  Wymaii.  Mualalnic. 
^Ich  

WILi,  Sell  outright  or  Rinaliy.  a.  patent 
dftlce  for  cultlnif  aii'l  tlUiim  r(«itii| 
cartons,  which  lUs  luiMc  lilixi-ii  nipul 
cutter,  dlacliama  carton  wlien  Oiled.  For 
lard,  battar.  lea  enam  and  muw  nnduct* 
•o  b»  placed  In  eartona.  Ate  palant  on 
r^lraslnr  vacuum  In  niUoc  carton  whli-h 
r.<nlrul!i  maiiuraclurltiK  of  eatton*.  iiu 
hfrti  thornuahlv  tested.  Ready  to  t>laf««  on 
the  market.  Can  I*-  ea«l  aliimlriuni.  weicht 
1  pound.  IntestUatlon  liirld'il.  AddreK.*: 
W.  H.  Kchaffer.  209  Centre  St..  Oimbcr- 
fand.  Md.  

~  I     SKUj    Paleniii.     Katablialud  1900. 
Charlm  A.  8rott.  773  PU.  OWMU  Al 
Riicheater.  Xew  York.  


In 

il-al   feanirra.    . 

•  <v      I>ar11culari    flaa  J>. 

I  .  I'chliurir.  Prnn. 


OirTHICirr  or  U.'^  illy,  IlHlllnir  wlntli>w 
Tv  '!<-reeii  which  rolls  like  a  window  ahadc. 
J'-ient  l.:ur.N*.  Far  fUU  saltteiUafa 
«riia  to  P.  fcliuun.  4W1  BMa  Atc..  CU- 

earo.  III. 


roKTAIILK  K.n.,..  J'at  li  '.MJl.  Kiiy 
to  rail,  inexpenalTe  to  manufacture.  Pbotus. 

FOK  Sale— Patent  Ko.  1.319.389.  Heall- 
leiil  Velyde  Wherl;  prartleal,  lnexpen<ly«\ 
Arrld  ll"hlln,  52  Mechanic*  A»«v,  Trcn- 
|r^.  N.  J  ^  

I'ATKNTO  for  aato:  To  buy  or  aell  cat* 
rnt*.  addma,  PmmA  Ham-P.  WMbMlaD. 
I>  C.  

OCTRiaHT  or  Beralty.  NvtlaH  aptndla 
for  frhlrl««b  nnetds  all  othaia  worn  In 
u'e.  Ia  FMbac  ttn  Ourtm  St..  Kaar 
fwleana.  I.a.  


WTIJ^  buy  patent 

n^rrit  F.  C. 
Bjliinore.  Ud. 
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arttda  with 


BRASS  and  aluminum  raatlnn.  Prices 
reaaonaMak  Inqulrlaa  aoUdted.  Nlloa  Braaa 
Foundry.  Nllaa.  MIrtiUan.   


MANUFAOnfRINS 


GET  eatlmata  an  Ball-IWrlnK  universal 
Joint  for  Trucka  and  Cars,  on  rurally. 
HonmhInK  new.  3,  R,  PttMaa,  BM  Wat 
Jcfferaon  8t..  Bprlngllekl.  IIL  

BBOOKIjTN  Experimental  and  9^1  Co., 
4(>3  RldcewoiM]  Avefiue.  Brooklyn,  apeciallce* 

In  uniaU  ns^tiry  m^klriff  arttrleti.  .Mciiil  ynur 
iiU't*  til  u-i  f'tr  fri->-  ndrto-  ».•«  tn  prin-lirH- 
btJliy  and  wlimato  for  nimlil  and  paitnU 
All   communication*   Klrliily  runflderitUl. 

OENT'TKAI*  Machine  Work.  (Jcar  tTuifn^. 
Valtam  Work.  Complrle  enulpromt  Kem- 
hote  Marhlnery  Co..  St.  Loula.  Mw.  

nmiNTOItS:  MaMt,  Dkm.  Vooh,  28 
vrar«'  experience,  wortc  maranteed,  lotraat 

Trir«.    ManiiracturlnK   of   ■partattiM  «ur 

(,ilhv.     PcrrlriM    Die    ft    Tool  Itl 

Oi  rra  I'l..  CUu-iimatl.  O.  

MI'H'AL  .stamr>irin-  We  are  siilctKlldly 
ea'J'ri"!  tor  qiiamity  pfHliirtlon  of 
Ktam'eil.  ^mmd  ami  Drawn  Metal  Paria 
of  practically  erery  dcBcription.  Send  B-T'a 
today  for  entliDala.  Tlia  Metal  Spwiatty 
OtL.  «ilt  and  Bona  Sta..  CiMliiiiaa.  dhla^ 


MAKirPArn^RINt:.  Tool«,  niwi.  Exijcrt- 
mental  Work.  Stamplnes.  Write  XleijI 
I'roduota  .Mfp.  Ox.  Ul  West  23rd  HC, 
.\rw  York   

"  mXn  UFAlTtUlNO.    Idalrtbutliut  men- 
torloua  artldaa  oa  ngndir  taaila.  Caaa 
Ml  Wat  «art  t..  ^yVaifc. 


W7RB  Ooodo.  aU  W»t,aua»  t»  arder. 

Conley  Mfc.  CBl,  SM^SMF  M.  W«Mn  Afe.. 

Chlcagn. 

A  1.AK(;B  Eii|fliie«'rlii(i  Cimipatiy  with 
well  equipped  machine  shop  will  clerelop 
or  manufarture  on  cimtracr.  spfrlal  m.i- 
rhlnery  and  metal  areclaltiai.  industrial 
Produrta  Co..  4200  W.  Tayl  or  St  ,  rhl- 
raci'  

WANTED — Tho  excloalTo  nanuiacturiiiK 
riffau  of  aooM  maehlBflk  dailOBt  ar  article 
in  the  noul  line— pataatad  or  aOiarwIie. 
by  one  of  the  moat  completely  eqolliT>ed 
manufActtirliig  plants  la  Indiana.  Addrr«.<>: 
W.    M    F.    V.   O.  Box  No.  203.  Bedford. 

I  lull  4  till  

OK.W  Iron  (  a.«t!iigs.  .Machine  and  Floor- 
Moulded.  Lanadale  Foundry  Co..  Lans- 
dalc  Pa.  

OUR  facilltle«  for  ll«ht  machlnu  work 
and  raanufacturlnr  are  ideal:  also  ino<lcl 
work,  dief  atsd  stamplne«.  What  hare  you  1 
Write  Marshall  Man<ifac1urina  Co.,  1209 
f:rand  ATenue.  Kannaa  City.  Mo.  

IF  ynu  want  dies  and  mtal  atamninc*. 
write  us.     Iiyons  Machine  Worka.  Lyons. 

l.iH  a. 

MACHINERY.  TOOLS  AND  SUPPLICS 

ONE  IS'xrT'  Star  (w-rcw  oiltlnit  entrlne 
lathe,  reirilar  enulpmoiit.  Otio  ltj~iiC' 
I'crtcr  ••■rftt -<Mittitii.'  cnntno  lalbe.  12.10. 
line  Rm^I  MllllnR  Machlno.  $230.  One  14' 
fricilnii  drill  presii,  $12.00.  Ono  114  H  P. 
fras  or  ras'tllno  engine,  $33.00,  Latbo 
Chucks.  Puller'.  lianatn  and  flhafllni; 
Standard  Marhlne  Tool  OAi,  ITS  W.  Ijocu^t 
St..  roliimlnis.  Oh'o.  

UMAKEM!  Man!  IM.ii  s<-li.r.K: 
Churclicsi  rlubal  UmakcM !    Seo  pago  211. 

GOMJIlNXrBNT  AnylLH"-7u-T5  lbs.  New. 
all  Bteel.  $14.50  .  Limited  ouanUty.  Uar- 
rla  MacJUneiy  OoWV.  KloaaapoUb  Mln- 

naaota. 

TWO  new  unused  naoilna  enirines.  S  B. 
V.  and  a  7  H.  P.  with  frtct  on  clutch; 
$12.-.  and  $IT5.    n  1>  Hunt.  Orrirk.  Mo. 

WR  M.^ke  OoyemoTs  to  control  Auto  and 
P}cic  cticniirt  when  u«ed  aa .aWlonw. 
Write  tn.Uv  fi^r  circtilart.  &  M  H..  Box 
1H2.  I).pt.   A.  Tafl.  fallf.  

TIRE  Vu  canlxtT  for  abOD  XU«.  Save 
2'i'r.     F.flult«incnl  Co..  13  Canal  St.  Cln- 

cjiiiiatl.  O.      

COM  llf.TlO  llinU'.lns  niofk  Mactilrns 
sihi  II;  Ills,    CataloK--io  wnt  free.    204  .South 

>■■>■■■■  -  I  St.,  St.  I/iiiils.  Mo.  

IIIIW   to  c^inatrurl   araall   bras*  furnari- 
and   .'«n0  other  valuable  articles   are  c>  • 
t.ilni<l   In   Shi-'P  Notes   Volume  Fl»e.  22H 
l  ati-s.     rrlrr  .'>0  cents,   ixistpald.  Popular 
M.-.  liank-74  Book  Pept..  6  N.  Mlchlean  Ave.. 

n.iijii£o.  

.MI;TAUS  FnrnlslK-d  In  rods,  tubinc. 
«hf>lj  at.il  wire  of  coiicr.  s(n>l.  Irnn. 
hra^.".  aluminum,  broiizf.  zinc  and  nl<  K<1. 
ini  to  any  size  and  abape  at  reasotiable 
prices.  Small  ocdcca  rKw  racial  atten- 
llon  Write  for  qunlatlona.  Cttt  Metal 
Si'.i"tv  I'l'  S'to- 1  '■.'.I  I  Sf  .  'I'lii'lid 
llin.  .\,  V 

FUMIR   AND    FEED  MILUNS 

 macwneBy  

J<PWIAI,  bareains  In  second  hand  At- 
trltim  iiiilH.  burr  mills,  oruahers.  cf»rn 
Hindi' r;),  bran  dusters.  dUKl  rollwt'  r-, 
In.iliirs.  ri->'l!«.  doiiMi',  sln^lii,  2  and 
IMir  hlsh  r  llcr  nriHs.  «lfTi-  brdfcTs,  r<- 
ti'ivlti):  s<>iiaral<  r».  *cuiirer».  etc.  WrKo  fur 
description  and  prices.  Sprout,  Waldrun 
ft  Ca,  P.  a  Bra  42*/  Muncr.  Pa. 


gHBINlSk  MOTORB  ANODYMAMOS 


OlARAVrrn^II     alt.mailnir    and  direct 

rutirnt      niiiti>I>.         .\!  ;lU  al7-C«. 

MiiuifH  bouahl.  cxcliauKed,  nt'tlrvd.  Ttdl 
U4  yoar  needs.  Naw  lltnairaied  aaialoc 
free     llyTV  Electrle  do..  933-KF.  Soutb 

Iiiarbom  St.  Chicafow 


SThlAM  Eiieines.  one  horsa  power.  $14. 
Bmaller  onca.  tio.  Jamea  ChamMcaak  Jaa- 


SKIJ,  or  Trade  us  your  Small  Steam  or 
f^as  l-;nKiiie.    Si  c  our  dlaplay  adr.  on  pMa 

Kti.     Modem    h^ielne  ft   Supply  Clli..  9M 

■Monadnuck  11 1  k..    Chlcagoi.  '_ 

BLKCTKIC  Motors  wanted.  A.  C.  Wrlti 
W.  I>P(k<i«it».  311  Francis  a»r.  SAenee- 

udy.  N  Y.  

BA.VKBUPTtTf  Slock  —  Tb«  entire  «t»ck 
of  tta^Maln  Klecirlc  Co.  now  m  our 
hands  for  distribution.  New  (Jenerators. 
40  and  110  Tolt  12  llj;ht  machine,  $28.50 
each.  AC  and  1»C  Motors.  Oeneratofs, 
Oas  En^tne—Swltcb  Boards— I.aB*  than  Jfc 

folder   Noi  tH. 


JOpBilBii.  Wait 


Plttsburch,  Penna. 


IFANTED  —  Small  Gasoline  and  Steam 
Bhitnea— Small  I,4Uheab  DrUl  Preases  and 

other  llchi  machinery.  WUl 
iirins  (or  ),ii.  d  material. 
End.  PIttiibiirgh.  Penna. 


ElJX'nao  Motors,  500  lI.aTy  inity  % 
n.  P.  motors.  Oeneral  raectrlc  and  other 
standard  makes.  110  rolt.  60  cycle,  alngla 
pha-to.  Brand  new  ncrer  tinpacked.  luar- 
anleed  perfect.  Jl«.00  and  $12.30.  Penn- 
aylraaia  Motor  Eicbangc,  Lancaster,  Pa. 


CLCCTBIOAL 


•  BOY  Klectrtdan"  make  Batteries.  Mo- 
tom.  KneliK-s.  75  Illustrations.  lOc,  Renew 
I>rv  Batteries.  3  auarantced  procaasas.  ZOr. 
Both  X5c.    "Ideal."  5501  ■R.V.  No«1ll  Boliay. 

Chleago.  

liM-KI>BlNTS--.Mo«or  nonnectlons.  238 
A.  C  rhanaes  yoltajce.  cycles,  etc.  D.  i\ 
123.  Transformer  120.  10  samples  A.  C. 
2.10.  Psrtlcu'ars  free,  diaries  Ctilttendi  n. 
811   West  liiahteentb.   Kansaa  Oiy.  MIs- 


t«8  iNIHKnON  motor  windbir  dla- 
traras;  1  2,  3  phase  star  D.ltn  2  t/i  12 
polest  Incliislre.  Pristusld  $'>  I'.  f!lii<s. 
2118  S -uth  Broad  St..  Pbliaik'li  hia.  Pciin- 
gylTani«,_  

STOUAtJB  Batteries  Hlmplifled— A  com- 
plete new  treatliie  on  action — nialntenanc«> — 
rrpuir — use.  Describes  fully  the  Kxlilc. 
Kdli^n.  Gould.  WllUrd.  IT.  8.  L.  and 
o'.her  forma.  Only  completo  and  up-to- 
date  book  on  aubJcot.  310  paaca.  (Ully 
iiiuHirated.  ^.88  paatpald.  Paiwlar  Ma> 
chani.-s  Botfk  Dapi.  8  N.  MMiw—  Ava,. 
Chicagn.  

HOW  to  nrake  .Storairo  Battery,  Klcc- 
trlcsl  (Jenerator.  Small  Hydroelectric  Plant 
and  hundreiN  of  other  electrical  and  me- 
chanical deTicca  described  In  Shop  Notes. 
Vol.  14.  224  Pases.  344  Illustrations. 
Price  50  cents.  Poonlar  Mechanics  Book 
Dept..  8  N.  MkfalKan  Ato..  Cblcaao. 

PRACnCAIf  BtacMoft-Vnlfanal  kandy 
book    on    e<«ry-day    deetrleal  nattm, 

alarms,  batteries,  bells,  carbons.  coanec> 
li.'iis.  colN.  dynHmaa.  wires,  lamps,  mo- 
tors, telephones,  etc.  135  psre*.  126  t:ius- 
tratloos.  SSn  postpaid.  Popular  Mechanics 
Bonk  Dept..  8  N.  Mtdilgan  At«..  Chlcar*. 

Gt.'ARANTEED  altemaUnir  and  direct 
current  motors.  All  makes,  all  sIzj-^. 
Motors  houKht..  oichan«ed.  reijalred.  Ti-il 
u«    your    iRx-d-*      New    lltu.«traled  cstalmf 

Sunt  Is  ii-  l  Hyro  Kleclric  Co..  633-YT. 
South  D'-iirhiint  St..  Chlcaito.  

MAKK  Dry  bafterie*.  Simple,  prsctlcnl 
Instructions  with  blueprint.  23  cents. 
Derian  Sales  Company.  Bath.  Matno.  

sra.ITXirM  CiMs.  \f.ide  by  entirrlv 
new  iJToii  .vs.  Illgldy  sennilive  anil  (inir', 
a<-iinc.  Suitable  for  all  ezperimauis.  FMtii 
$5  tti».  Write  for  cauloKtw.  Salcolnm 
Lsbora»nrt«>».  Oood  Ground.  U,  L  

FJjRCTRICIAKS.  Wlrman.  X4linaen. 
•end  name  and  addreaa  for  daMripilte  fit- 

cratnrw  of  our  Mo<lem  Blue  Print  Chart 
.Miihi-I    of    rao'trlcal    Wlrlnit.     <>Ter  '0 
Practical   DIaaraqia.     Souyenjr  infurmatlini 
ca 
Co.. 


Practical  Dlaarania.  Souyenir  infurmatlini 
(•ard  toaiHda&  Blaetrlcal  WlilBf  IMairam 
Co..  Bar  A.  m.  Altoona,  Pa. 


FOR  THE  SHOP 


1'MAKBSII  MenI  Boys!  Schi>o1«: 
Chnrchfs!  Clubs!   IlmakeM!  8er<  rtt*:>'  211 

SALE    OR  EXCHANGE 

WESTI  Ity  KLECTRIC  Fan  —  1 10-1 1  " 
yt.it— 12  unh— A.  C.  $15.00  ca.«h.  or  trade 
fur  fr<od  sioraae  battery.  6-*olt.  86-amii. 
prtferr.d.    Harry  D.  Morris.  Quilman.  Mo. 

12  VDLllMias  Putney's  Lsw:  24  yolumn 
Dumas:  12  Tolumes  lloo»<»»t'lt ;  2  yoliinn  s 
American  Comnionweslth :  cash  or  prlntlnit 
roaler'.al.     Daiil'.ls  Co..   Pittaton.  Pa. 


tloulan 


Tmaa. 


Pfc 
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POPULAR  M£CHAIfXCS  ADVERTISIKG  SBCTIOH 


BLACKSMITHS 


BI^CK»)MITtl»4.  tanen—Leun  nikchliio 
blackMnlthln?  and  grt  big  wage*  wiib 
Tojr'i  ni'xlrrn  melhoUt  <li>liig  Imrd  ><Jba 
oaJ>y.  l'i>ri;inK  anil  niaklrig  f<>lni  wriil*. 
hardening  and  tcmpcrlns  to  •  lUmdard. 


wltb  colored  tanptrioc  dncta.  All  for 
one  dollar.    Sanptai  ma.    W.  U*  Tor, 

Sliliicy.  Ohio.  

Itl'  a  tempcrliic  wUard.  SWNt  UMliud 
of  tounwrlng.  Add  llfp  and  itrcncth  to 
MmL  All  kindt  of  drills,  aprlnc*.  rUlRcI*, 
etc..  touxhoiM]  and  trmiirml  bjr  thia  form- 
ula. N<m -breakable,  absolutrly  rpllaWi". 
Nwrw  fallji,  Y'lU  t.v<\l  It.  $1.0".  TIk! 
4,^d^Ctiiwt  Klug,  LorJc  Box  5»l.  POBOM. 

 FOR  MECHAWICa  

l'.\n-:NTS  Write  for  our  frc*  UlustruH-d 
fiiUlp  Nii>k,  "Ilnw  To  Obtain  a  I'atcnt." 
Snid  mixlcl  fur  akrtch  ami  dMrrliiilnn  of 
tlH<  Inrentlon  for  our  optnlmi  of  [•»  i..itfiu- 
ablo  nature*  frc«.  HikIu'^I  n-firfiicf*. 
fronpt  aUcoUoo.    Roaaoiiablr  t«m«.  Ylo- 

vm.  D.  C. 

BOME-UADB  Band-raw.  Tnmliur  JJitbr. 
and  Etaery  Ortndrr  and  son  oibrr  vsluablo 

■nirlcfl  are  eonlalnpil  In  Hhop  Note*  Vi>l- 
umc  Four.    S28  psEex.    Price  50  cent«  post- 

Ralil.  l*oruUr  Mi><  tiat  li-*  Book  Dept..  0 
'.  Mli-hlran  Atp..  riilci^  i, 

HOW  to  make  IClrrtri.  -Il.-allnff  t  oll  for 
Aolderlnic  Iron.  tlrlmlUiK  <iaiiBe.  Kmenr- 
Wheel  Drcaaer  and  hundreiU  of  time  and 
labor  aavlng  kinka  are  contalnml  In  »hi)v 
Notes  Vol  ir{.  S24  PaK«a.  4S3  Illustra- 
tiona.  Trlre  .10  rcnta.  Pnptllar  McrhaniM 
Boofc  IVpt..  fi  N.  Mlctilgan  Are..  Chicago. 

FOR  SALE— MISCELLANEOUS 

ADDRBBSOOHArHB.  StuliUraDhi.  Mul- 
liaolon.  Voidara.  DupUcator*.  Saalcn. 
0«ea  DOTtoa  CMnway.  fN  Kordi  Waba*. 
Oileagn.  

PATTBR.N.H  :iti.l  riiip-prtnta  for  12  in. 
and  U  In.  rins-ollitig  Rrlndcf.  betu-h  ana 
floor  type.  Cheap.  Addma  U  W.  CanoU 
Hftt,  Co..  BaUTla.  Ohto.  

VitU  Salo'  Half  Intt-ri'it  In  maimfac- 
nirliiR  liiiiini-t  iriii-rh.iM  arrlclc  I'lit- 
Mit.Ml.     Aililri*.-.     II    .1    1/1  ;irh    Mt.  Ciinn-l. 

11K.\^  Y  ltr.-«.r^  H.i..i-.  J  hi.  r.  jily  ivu- 
pllriiis.  Hi'Vi  r-.  «;..(••  Iritli  tnaki'*  ">  '.  '''>■ 
ft.  «  irih  ili.iihl.-  NfW  utitl  rftiulll  U-allU'r 
brl!li:i;  i  iiir  li  sfh.  r  Mr  Ih.  Kri'iid- 
rirh    H.Uif';:    I   .      St-    T>ouJ«.  ilo.  

V\m  .-ill!.'  r<  u'.trv  I'.ir.-iJ'rlBn  Incrraaea 
t-jjlf. priKlU'l liMi.  MH'^  fcril.  riuiil  25  prnta 
f4ir   Infurinati.in.     I>»ily,   Box    196.  Itttm- 

f9«»fu»>  m.  _ 

FOR  Kale — Tflinplple  pir'.ure  aliow  OVtllt 
W>  B.  I'lark.  Joneeb-»n».  Illinola. 

nvRAL  Skate  and  lAwn  Moiftr  Sharp- 
•n«r.  lUixi  or  ixjHiT.  Uafd  one  dajr:  cheap 
to  quirk  )iio«f     Ira  I.  Wlkar.  810  Bully 

St  .   t..ir>»ii -l»  r  Til 

MOI'I.If.«  •■^r  ruakliir  lead  toy  aoldlrm  at 
half  rt  Kuhir  i  rliv  «»oihI  Tojr  Hhop,  .ViSa 
V.  Paulina  BL.  CMcmb.   

I'VINTntAAt.  Knltttog  MadllDM.  Many 
atvir-«  huml  or  powrr.  For  faialog.  nl- 
dr   ^  I '  r  iel  BMokw.  Prabod>'.  .M«««  

i  i:i:  I  .'^fT*  Printinir  PMaaea.  TVoe  and 
s<i:".'i>>"     1. 1^1  f"r  Ktamp.    Popular  Bar- 

Fitin*'  I'itti-tit  bay  en'  names.  Palant 
Kewnj-o,  Waaliingion,  P.  C. 

'ftbij>.  Matlm.  or  ATlattea  Glaaiaa 
with  rase.    Powtarfiil  SO  aiUo  adJoaliaMM, 

*i2.r<o.    Money  bark  if  not  aaiiafaclDfy. 

\VHt°<  oiri.>Mir  8hop.  20  So.  Scooad  St.. 

PhtU.lrli.Mla,  Pwina.  

TMIU  K  cylinder  Mllnraukce  \a.  iiim 
clcarilUK  niaihlpc  with  rrioUir  $7"..  F.  V, 
AUord.  Go  !       :  1  

WAi.'TED— Miscellaneous 

rA.**M  try  n-lurn  mall  for  dl»cardcd  Jcw- 
eln-.  I  Twill.  Crown*.  Bridget.  Mag- 
neiii  Piifiu,  nui  (lota,  ftllfer.  Platinum, 
Our  otTiT  !iiil>J<rt  to  your  approral.  Ton- 
orer  ltro<  .  I';:i7-P.  l  -'lh  ."*t  .  Ctiii-iico. 

WAVTr'>  Flr<t  claw  S|'-I.\lrv  l.liic  fnr 
Qoaat  Ti  '        ■i.iU-*,  II. .X     ;:i  .H.-aitlr.  Waj-ti. 

WA.N  rhi>  .Modem  mall  order  notelUt*. 
Mnlt  particiUan.  prlcw.  Paraaon  Ooia. 
SWr.  Padflo  Building.  San  1>^nel<t«o.  Cal. 


WANTOD  to  buy:  War  Sourenlra — Daco* 
ratlimi,  UeriBan--Boi|dan— Engliab— PrMKh 

itauaft-AuatrtaiToSiHm.  ssr  BhS 

Bidg  ,  Denwr.  Colo. 
W'A.NTBI*  — 8-1 


wltli  Astroi 
burant 


—  8-IbA  or  Unar  Maacop* 
ioatfeal  Bw-Viaeik  ifaik  Mm. 


SHALL  Padocy 

^cry  tirofltabla 

Box  2117.  PI 


I<ock 


WANTIJD — Adrtrllidiie  firm  who  Jvan<lle« 
tho  plaring  of  (■Ia,«s!t1f<l  AJ»:  furnish  list. 
»iinry  Thomas,  Box  7«.  Wichita  Kalis. 
Ti"j»ji 

WA\TI;D  —  Tire  YiUcanlser  aitd  Air 
('•  rnpn-»Mir.  Coaiellob  BoK  Ut,  Philadel- 
phia;  

mOHEST  Caali  Prloaa  Paid  fbr  DIa- 
carded  Uold  Jmntirr  (old  or  new)  Gold 
<  rowna.  Ilrlilri-a.  Walrlu"*.   Magneto  Poluta. 

I>iamoiitlji.  I'utjnum  anil  Siln:.  We  alao 
ray  up  to  t:ir>.ao  per  Het  fi>r  CMd  Fa  lie 
'ri<eth  (broken  or  new).    ]'arka#w  ictwned 

at    our   eit>erv.io    If   our   offer   !•  refUwd. 

I'r.ltiM  Sv-tr-i  SM;--1-i'!|j  W"  -rk-  li.nit  71, 
flu  !  : 

HEAL  ESTATt  AMD  PAIIIi  LAII>»  ~ 

FLORIDA  1  Northwest),  ima«jB  Wao- 
dorfttl  opportuniuea.  Batagr.  MaltMl 
cUmatft  never  exmalT^  hot  nor  onpleaa- 
antlr  aoM.  Abundant  rainfall.  Perfect 
di;«ina«a.  Good  aoll.  Rxctsllpnt  water. 
Fine  timber.  Thrr(»  iTor«  r<'r  ■•rasim.  .Sugar 
r.mi<.  Irl*h  anil  nw<n  i^iiutiM-N.  peanuts, 
rhufaa.  cotton,  corn,  relret  beans,  ckiynra 
•nd  all  fbraM  araoB  li»t««k  Tweiro  monihs 
paatufu.  Cattle,  hoga.  sbeep  and  ctalckena 
rifHirl^h.  Hplenrllil  prr.ins.  f!r«,  l>e«r«. 
p»arhm.  graixM  «n,l  small  fnilla.  I..anil* 
from  III  txr  »rr.>  up.  Homo  Imiwwred 
farma.  Tri.-o*  sJi-.-ollly  adTaiicing.  We  own 
and  oinirol  K.^i.inio  acrea.  fnim  aeaahore 
to  foothills.  Tovm  liit.H  111  lonno  btto 
ranch.  Tell  na  your  in  -  .i.  i'..-auiiriil  l.-.k- 
irt  free!  Tho  R  B.  1..  .MrC  mkill  c.  .  ik.i 
O    T>e  Funlak  Springii.  KloriiU 

FOR  Sale — 20  arrca  In  one  piece,  1290 
ra.<b.  In  Wsvno  Co..  Tenri..  al>  ut  2  railea 
from  Wayneabom.  the  couiilv  M'at.  Good 
rut-OTer  land.  No  Iroproremenla.  Muat  aell 
for  pa»l»  tmmmliately.  Will  aell  In  ai-rea 
for  IH.I  near  title.  P  O  11,, i  ISl.  Jun- 
ilnl.h.  Nelir.    

$2.non  FOR  10  arrp  alfiilfa. potato  goT*t 
Irrimleil  fann  In  I<omT  Yi-llunrainne  Valley. 
Fourth  caah,  baloniv  ten  year*.  We  operate 
If  dealrcd.  Inrmt  now  and  bacoma  Inde- 
pcndaBL  fli>aMM'  *  Kawlaa.  Vilrdew, 
Moataaa. 

VlOIUDA.  OraUM  Ontre.  :<nii  Bearing 
Tieea,  99.7SI.  IS  arrea  d»r*  loam,  nearly 
all  ciiltlTalInn :  lot  of  in  ii  Ihx  iiljim*.  peara. 
giinraa.  ef.  (!o<*l  •  r  - m  h'nise.  bam. 
chicken  hioiqe.  If  taken  -t-nm  age<l  owner 
Inclu'les  farm  tiwila.  aweel  piitatoea,  S 
arrifi  ciirn  and  other  ctoiik.  Ka.<y  tenoi. 
TraTeling  Instruction*  to  itee  thl«  and  a 
dandy  for  t900  of  30  acre*  with  h<niMi  and 
bam.  page  Bt  8lr<nit'a  Fall  Catnlig  HO 
pagea  Barirain*  2.1  Stalaa.  mpv  nulled  free. 
Sirout  Farm  Agencr.  OB«lC  Maiquetta 
Bldg..  rill  ngD.  

C.VMKfMIVIA  llir:..  f,irmB  near  T>w  A^ 
relea  for  sale  can-  l4rnn.  Write  K.  R, 
Walte.    SliBuiinv    l)k '  n  I  n  mi  .i 

IK  you  want  lo  lell  v>>ur  farm.  land, 
patifit  or  rllv  pr't'i-ny  write  me.  John  J. 
Black,    llili  .St..   nr!n'*-i'a   FulU.  W'U 

1*<>WKH  sit.'  In  o«irk«  AUmt  2-*Kirt  kw. 
water.  l:i.T  «iTi-«  wlih  ."lO  rit  ti  bottom.  6 
mll<-«  Ry  Truck  ro«'l.  «7  .".oo.  Terma. 
ijiltlirie   *    Si  II.    OKiirk.  ,\tK 

ATTENTIO.N!!  I*t'a  get  acquainted'. 
Caah  for  your  i>foperty.  farm,  general  nlore. 
hotel  or  factory,  no  matter  where  tocatail. 
HirlctbP  cooOdmtlal  amlrt.  ilayoa  Bual« 
neaa  AgtwieiT.  Clnctamatl.  Ohio. 

WANTFJ*  to  hear  from,  owner  of  gooil 
farm  for  sale,  .^tato  cajih  price,  full  ilc- 
»4-rii>tliin     l>.  F,  llinh.  .MInneapolU.  Minn. 

I'lilt  Sail" — s.Ti"-.  In  I'lie  [ir.,11  111  tlie 
PeiielUi  PnilnMila.  near  Largo.  Liits  9  anil 
10  of  N.  K  hi  and  IS  and  Iff  In  N.  W. 
H  of  BBC.  IT.  T.  30,  R.  l.S.  Property  eon- 
yenient  In  railroad  and  m*id  roaila.  Ad- 
iircsa  w  .  rare  Popular  Hc^anka  Maga* 
i\np.   Chli  ago. 

Sl'l.l<  >iiiir  iir  ijHTty  iiulrkly  f'r  ca4i.  no 
natter  where  loi'xird.  pim't  pay  big  rora- 
Btlaakma.  Particulara  free.  Real  Kauta 
Saleamen  CO..  Daak  B.  Ltneoln.  Nebr. 


PRKB  Book  of  Florida  Facta.    Own  yov 
na  orango  gi«v«  in  beauUful  l-Vultland 
Park.    A  few  ctnts  a  day  you  now  waata 

will  boy  It  for  you,  A  few  dollata  a 
month  may  pn  nlilr  y  u  witli  a  life  lucooi'- 
S(lmll7,lcr  ioiJ  lu»  iMiuty  acre  j;Tt>»e  bt-rc 
for  (tO.OtO — two  thouaand  an  acre.  Be 
aaw  tho  aana  oppoctuUty  ibat'a  offarad  loa 
and  planted  a  tnteei,  neanlt— t>e  reaped  a 
xniall  fortune.  You  hare  the  »anK«  chan<-» 
l  ot  yi  u  muH  art  now.  Write  to<lay  fir 
h^oe  BiMjk  of  Actual  rhotngraphs.  Florida 
Facta  and  the  Intereatlng  atory  of  a  FTutt* 
Unil  Park  Farm.  Irf-am  of  crona  that  halp 
yiiu  b^y  it.    Ai)<ir.-.«  today.  Lnto  Ooontp 

l.aiiil  Iiv\iiir4'  litl'in.  n  SOBMt  WV. 

t'nilllaiul    Par);  Kli.rlU. 


FIvOllIDA  itriircc  llrve.  $l80fl.  ea»y 
tenuj.  T»v(f:ty  sires  lni.it.  new  botiae,  ata- 
ble.    flnn  hcrilimL'>e.     llnice  Martin.  MbaO* 

llai).  l"li>rlil». 

TI1R>:F-  SnuiluTn  Wlaconain  Dalf? 
Farms,  firi  acrea.  t«.100:  lOO  acrcw.  $16,900: 
1.U  arres.  $30,000.  Good  aoll.  taUMIWM 
and  terma.  O.  Orimm.  OtRMO,  WIdia- 
water.  Wis. 

FLORIDA  llltlo  fruit  farms  and  loti 
noar  Paltn  Beach  for  aale.  Kaiiy  tenm. 
Frso  booklet.  B.  W.  Mul'  -  !.  .s  i  r„o. 
Florida.  

POW,  RItDS.  rouLTiiy.  riT» 

^BREKD  Canailt^  PrpStaM*  paaltnia. 
Particular*  ftUK    BM  nim.  I^mhasf*. 

Virginia. 


POI.ICK  dog.  pedigreed  tiiiin>li>»  tor  sale. 
A  few  cholco  and  uplandldly  bred  aped- 
niens.  8ix  raos.  old.  Tory  atnnv  and 
hiialthy;  wolf  gray.    W^down  KeoiMla,  9 

11  ill  I  lev  ni>«d.  St.  JjouH.  Mo.  

IlINTIM!  iHiga.  Ilabbit  Hounda.  Fji 
Hounds.  Coon.  OpoaMm,  Skunk.  Hqulrral 
l>i>SB.  Hietteta,  Fnlnlan.   Bnm's  Kannelib 

York.  I'a. 

FtiTi  Kal»— llonnda  for  any  game  .send 
litamp  for  Cataloft  ML  Tonah  Farm  Ken- 
I  n  N.  fleteland.  fla.   

AUKA>*SA8  Ononhnunda.  Few  Stl!I- 
Trailing  dog».  Rabbit  Hiiinl..  t  i- 
Staphena.  .Marshall.  Ark 

RKmiAli  MAIIEB>  ttttllUA  PIRR.  CTC. 

RAIHB  Guinea  Plw,  More  prntllaMs 
than  poultry.  Big  demand.  Tliounamla 
needed.  Jliperience  unnei  easianr.  8md  for 
our  motirv-maklng  i^ropiMliioa  and  big  (l«a 
tUuatrated  book,  explains  alL  laaboraMy 
Siiiutv  Co.  TViH.  H.  2841  Ridga  An,, 
PM-.i  lcll:|il»^  l-ii.   

Moxi-rk-  In  Belgian  Uaiva.  Cradtttm^ 
Hend  loc  full  particulara.  Boon  flMi  Bnrk 

roropaiiy.  TiHUi.  Ohio. 

RAIRB  tJlant  Rabbit,  for  Mr.  I  fiinil«h 
breeder*  cheap,  and  buy  all  vmi  rttJ*e  at 
3a  In  iloc  per  iHiunil  allte.  lluiiilrtiln  n)«k« 
big  nii.ni'v  .s,,ti(l  |oc  for  ltrc-c«ier»'  In- 
d'ruitliMi  lUKik.  contract.  t>rlip  IKt  ric 
Fr.uik  \    i  roaii.  «i<M7  It  .Ice.  Si.  Ixnii^.  ^In 

RABBITS.    Big  money  made  In  raUIng 
rahttlia.    We  furolah  yoa  tho  rabMU  and 
buy  bark  alt  you  ralaai    Partirtilari  and 
contracts  free.    Ruffoa  Bad  RabMt  FUm. 
Si.  iv  in   ATft.  DfBwg.  Colo.  

RVISK  RaWdtn  .lOo  per  pouml  for  all 
you  r»l»l^  llrcisling  s'o<k  rhea;.  r.>- trart. 
cic  .  for  dime.  Arnold  R.  Oren.  Wavrrly. 
K  an*. 


ri>.M.MK««'IAh  Ilabbit- r  A.k  u<  The 
I'liir'.U  Rabbit  Farm.  <"rotnariliiri.  Fla. 

nJ:MTSlt  (iiania.   Belgian  Hares:  tl  00 

tMiun.t  r>r  all  vnu  raiM>  from  our  Mack. 
rarte<.  W  illie  mice.    Stamp  pleaaai  Artbv 

iScbnniailn  r.   Norwood.  O. 

RAI.sR  Wblle  Mice!  Ra'tsT  llhrtrat'l 
Book  i!>e.  on  Guinea  Plga.  Hie.  Circoiir 

^         " —     —   '     .New 


9SftL 


BIG  Money  Hm'.n  Babblls  For  I's.  BM- 
rinn.  New  Zealand.  Flemish  Glanm  W" 
•i.li  stork  and  iiay  $'  pair.  K\['rc««  all 
raljtiliH  taU"!  from  our  Pure  Brcl  S|.>'l( 
at  our  expeoKe.  Omiirsct  and  lltersiure 
inc.  None  ftw.  UnllMl  Fur  and  Pnid* 
u>x!  Co..  In6.  Oepf.  13,  MIT  Wllaon  A«». 
Chicago. 

BAISR  FlemUh  Giant  Rahblta  and  ll't- 
glsn  Har«  f..r  JS  '  ft  i-alr  anil  rJP^i^ 
cliarges  for  all  raJ*i'.l  fr m  our  slock  ' 
tract  ami  full  InHtruciiona  for  Itnu.ting. 
feeding.  bracdUut.  ahlppliiR.  lOr.  Bunleo 
Babbitry.  VaOey  Strrain.  N.  T. 
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Send  Coupon  for 

FREE  Lesson 

in  Draftsmanship 


Send  for  the  Chicago  "Tech  "  Test  Lesson  which  will 
show  you  how  well  qualified  you  are  to  take  up  Drafting 
as  a  profession.  Putting  X  in  the  coupon  below  and  mail- 
ing the  coupon  brings  the  lesson.  We  do  not  ask  you  to  pay 
first — and  then  to  find  out  later  how  well  qualified  you  are  for  this  profession.  We 
Bend  the  free  lesson  first  and  place  you  under  no  obligation  at  all.  Get  this 
lesson— then  decide.    Nothing  at  all  to  pay  unless  you  enroll.   This  lesson  is  free. 

$25  to  $100  a  Week 

Not  enough  really  skilled  draftsmen  are  available  to  fill  the 
places  open  now.    Good  positions  are  always  opon  to 
experts.   Bepin  your  training  without  delay.  Don't 
waste  time  waiting.    The  Chicago  "Tech"  engineers 
are  ready  today  to  give  you  the  thorough,  practical 
instruction  which  will  enable  you  to  step  into  tne  draft- 
ing rooms  of  big  organizations  prepared  to  do  the 
kind  of  work  which  commands  high  salaries  and  leads  to 
advancement.    At  least  write.    Mail  the  coupon  or  a 
letter  stating  which  branch  specially  interests  you. 

Drawing  Outfit 

P.vi'ry  ntudeiit  of  f  hfChicoBo  ■"Tjw-h"  H<>rti<>  Htuily 
('our!<o  in  I)ru(titnMiii»hii)  n-ct-ivM  Ihm  (irawinic 
nulfU   net  ot  iimtrumi-nt)!  in  cakw.  ilrnwlnu  board, 
T  winar*",  tiisniiUn,  nruii-.  curre.  drawinK  paper, 
penrlln.  etc.  or  «  oanh  rr«v1it  in  cn»f  he  nlnrndy  ho* 
an  oiittlt.   Snin<?  make*  nn<i  ttiten  an  u«e>1  by  high 
aalaritnl  experta. 

COME  TO  THE  COLLEGE  OR 

TRAIN  AT  HOIVIE^ 


Mark  thf  eotipon  to  show 
which  course  interests  you. 


It  von  ran  t  pnme  to  Chicauo.  take  th-  Jlomn  Rtiidy  coonw.  Theaamt?  vrotemor'  who  dln  ot 
tlie  nwl'ifnt  conrm-i  will  H-nch  you  by  mail.  Y.'U  "111  have  lheiri«T»i>nal  <lir«><-i  ion.  >•«  <v  ill 
iMrn  th<'  moat  niodprn  metboila     tliii.  whili<  liolilinu  your  pr.-»«'nt  job    H«ndr««1n  <  r 
ambltioua  ni«<n  hu»>'  mode  their  xucceaM  through  iho  Chicaiio  "Tech    Uunio  Stuuj  Court**. 

JuRt  mark  X  In  the  T  "I  to  show  which  course  intereata  you 
and  wp  will  send  LJ  catalog  and  itifonnBtion  about  ti.it 
p.irticular  Bubjt-ct.  If  in  doubt  about  youra^li.  tell  i  * 
\oiir  niiil>itloni»  and  w«>  will  adri<M«  you.  C'li»»  an. I  nmil  lh«'  louf-  r> 
nnw.   It  may  mean  the  bt^Klnniaic  of  grfater  aucotiwi  for  y..u. 


Send  the 
Coupon 


Auto  and  Gas  Engine  Course 

All  ahoBt  notomobllp  n><«chani«m  lU  ronatrurtlon.  oi-.-ra- 
tlon  and  RKI'AIK  tnuiiht  iiy  mall.  You  tram  dinrtlv 
under  ihu  t'hiraao  •Tnch"  Bntomobil«»  <  i|H>rt«,  Lrf'.nrn  all 
ab.iut  I'rinoiplwi  of  tl<e  Automobile,  nil  about  Oaa  KnBtli*-^ 
Powrr  Planta.  Trnn-mliwiiona.  Lul.ri<n»lon.  CWIinu.  Mat- 
t«ri««,  Bt«rtin«  and  LinhtinK  8y»t<>oiB,  vtc 

Know  How  to  Fix  Troubles 

Mort  roinpl."to  io^tnicfion  in  auto  r««pair  work.  E<iulr« 
you  for  hinh  i>ay  or  to  <itart  a  buaino««.  HiK  d«mand  for 
trained  repair  jn«*n  (n  errry  part  of  tln»  country. 

Aeronautics 

CVniipl*t«,  praotlMil  in»tru<-1ion  In  Aeronautic  El>«lniv>r. 
Inn.  E»ory  prin<irl«*  made  cli«ar.  <\iniitrui  tlon  of  »'T<-ry 
typeof  ma4-hln«  fully  eiplainivl.  Thi*  couraf  p.iuipa  you  for 
<>ip«rtwork.  Get  the  catalog  and  information.  Send  i-oupoii. 


IT 


CHICAGO  TECHNICAL  COLLEGE, 

1230  Chicaso  "Tech"  Bui'dins.  Chkaco 

Without  ohllcHtlon  np<in  me.i«<nd  your CntnloR on  tubji^-t  IndlcatM 
lielow.    AUi  FIIKK  l.oaaon  1(  Inquiry  i«  on  nmfflnif  or  Plan  Reading. 
Mark  X  opposite  work  in  which  you  are  e«i<H-inlly  Inti-n-wted. 

PlanRi'«dln«— HniHlnwi 


tl  Arrhltpctnral  Drnftlns 
11  Miwhini*  Uraftlna 
[  1  F.ltv'trical  UraflinK 
[  ]  StnK'turnl  DraftinR 
[  ]  Shi-pl  MeUl  I>raftlna 
[  ]  Builder*'  Connw 


[]  Plan  iteadinn-Shop  Men 

(  1  KatiniHtins 

(  7  SnrTpvina 

[  1  Auto*  and  <•«*  Enfinea 

I  1  Aeronaulica 


Name  

Addr«MW  •..  

City  State. 

I  College  or  Home  StadyT  Bute  which  


iji.i^co  Ly  Google 
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PERSONAL 

BROTH  HR^DlsooTWipd  ple«*anl  Florid* 
noi.  eullT.  ineippnslTely.  oTprcommi  any 
totNUXO  hablL  Sfnd  addreM.  Fr&nklln 
StokM,  Mohawk.  Florida. 

errs— excellent  fl.SS  aiae  3x3  Inctoet 
from  pbotue,  drawing  or  prints.  Joe  Bck. 
118  Uaxotte  Atk.   Lexington,  Kt. 

»3.50  AUTOMATIC  Addrc.  Cirrular  freet 
Basactt.    1458-U   lluUj'Wood  Arenue.  Cht- 

CMO. 

WB  &Ianufaclure  V^trt.  Bvj  from  trsv- 
pers  and  ileslt-rs.  Lanre  or  small  atup- 
mcnts.  Don't  tm  disappointed  frotn  dealen, 
Koppwharer  Fur  Co.,  negins,  I'a. 

MUi^lC   cumpo»<:rs'   rubber  stamp*,  slf* 
marken      Catalogue    ISo.     Walter  Kar 
suedt.  Dayton.  Ohio. 

FOR  Sale  —  Hammerleas  DouMe-Barrst 
Gun,  brand  new,  )1S.00.  J.  A.  FrazJcr, 
MilUkln.  !«. 

ST  STU  T-T-TERINO    and  Bununerlnr 
CTired   at  home.     liiatrurtife  booklet  ttr* 
Walter    kloDonnell.     46     Potonur:  Bank 
Bulldlojr.  Waahlnetoo.  D.  C. 

OFFICE  Door  SIxns— "No  Admittance— 
•  ■»-^te  —  Office  —  Entrance  —  Exit  — 
Wmii  In  —  No  8moklnx  —  Men  —  Women 
-  '•'ashler  —  No  Credit  —  Manager  —  Chief 
rif.K — Information — My  Uuay  Day."  Printed 
V  3x9  white  cardboard.  Ten  for  'i^o. 
]^mvti±    P.  Dbtruy,        Warren  BL.  New 

TOBACCO.  clcaii>tlo  baWl  conquered 
Treaimrnt  aent  on  triaL  Kniram  Beaie<l> 
Co..  Anilrr«oD.  Ind. 

OKATIONS,  lecturoe,  debates,  etc.  pre- 
pared by  masters.  Any  subject:  any  occa- 
sion. Persooai  serrioek  Nothing  from 
stock.  $4  each.  Write  Oeo,  Lambert  iOi 
Cooper  St.  C*amdfn.  N.  J. 

GIiA.M»FATlIER'8  Clock  Works  »5.oi>. 
Build  your  own  case*  from  our  free  instruc- 
tions. KverytHidy  wants  a  ball  clock.  Voa 
ran  make  good  profit  building  artistic  clo<ks 
for  your  friends.  We  replace  worn-out  woriis 
in  old  clocks  with  works  baring  dilmes 
at  mimey-ssTing  prices.  Write  fur  (ultirr 
describing  the  mo«t  beautiful  ball  clock  e<er 
sold  at  $23.00.  Clock  Co..  1ST3  Buffuer 
8u.  Philadelphls.  Pa. 

BEMOVB  your  coma  and  bunions  with 
EcUpim  <'>>rn  and  KuiiUm  I'ltmp^iUDd.  mall«d 
to  407  addreaa  In  tits  UnliMl  Statca:  price 
&5aL  Siirclal  price*  lu  aiciils.  Jainn  R. 
Howell  &  Co..  box  5,  ArgeDUne  SlaUou, 
Kanaaa  Clt7,  Kansas. 

Tt»HA('(0  KIllK  Manly  Vljor.  Quit 
bablt  raally.  Any  form  rurrd  or  no  rhaTK*. 
If  ctirHl.  $1.  Htops  craTlng;  bsnnleas. 
Full  remrdT  oo  Utu.  Perkins  Co..  B-34. 
Hatidlcy.  Nebr. 

FRWy^Hiop  using  tf*»oro.  We  will  glie 
fTM  InrormaMim  how  to  nniquer  habit  oa«- 
Uy  and  pormanantly.  Results  Ouarante««l. 
Antl-Tobacoo  League.  Box  3T0.  OmahA. 
Nebr. 

TOBACCO  or  Snuff  n«Wt  (nired  or  no 
pajr,  SI. 00  If  <nirrd.  Rcmttly  Mrtit  un  trial. 
Superba  Co..  TIV   IUI(ini(>re.  Md. 

KINDEROABTEN  Time  Chart.  Just  the 
thinf  you  hare  been  tooktng  for.  A  rery 
simple  and  easy  way  to  teach  your  boy  or 
girl  to  read  a  clock  dial  or  the  art  of 
"telling  the  time  o'  day."  Sent  postpaid. 
33c  Coin  or  money  order  aocwted.  A.  B. 
Co.,    Torringtnn.  Conn. 

RrilBBR  StAmpa  Made  U>  Order.  Mo- 
Csddnn  Company.   Zaneeyllle.  Ohio. 

MAKE  Big  Money  Opening  .Ma/ee  and 
Helting  Onmblnatlons.    Wayne  Strong.  Boi 

1430.    Ijon    Angela.  Pal. 

BUTTER-KI.ST  Pop  Com  Machine  for 
Hale — used  rcry  little:  abeolutely  good  as 
new.  Cost  $7S0.  Will  sell  $350.00.  "Hoff- 
nuin's,"   Bedford.  P*. 

liOCKSiflTHS.  How  to  unlock  cylinder 
and  all  locksi.  100  tricks  of  the  trade. 
11  00;  money  back  If  dlititallsnpd.  Boutson. 
3406  Andorer  St.  Oakland.  C*L 

CUTS  anybody  ran  make.    Simple,  chcav 

process,  $1.  Hpecimrns.  particulars.  )ui 
sump.    M.  Day.  Windfall.  lud. 

SEL.F-THnEADINO  Needle*  for  falUog 
ejtwlgbt.  package;  eight,  )1.00:  Ofty, 
S5.  u;).  American  Mantle  Co.,  Anderson. 
Indiana. 

MISCELLANEOUS 

PfZARL  Beads.  34  Inches.  91.00;  4« 
Inches.  $2.00.  Flower  beads.  SO  ioeim. 
>1.50;  TS  Inches.  «1.;5.  Nondty  Sales 
Shop,  15J9  Howe  St.,  Radne,  WU. 

THREE  Master  Keys.  Otwns  all  a?er- 
age  locks.  50c  Set.  l/atUme.  Lodtsnith. 
R78  Dexter  St..  Medford.  Mass. 

HOW  to  open  any  lock  pin-tumbler  nrl- 
tndar  without  keys,  picks  or  tools.  Won* 
derful  bktH.  Ci>i>vn»!ht«l  Irutructions  for 
$1.  Chas.  E.  Williams.  Box  1001.  At- 
lanu.  Ga. 

gtTESTIONS  Answered.  AH  Subjects. 
Rend  niwT  for  Cirrular  6.  Answersll  Infor- 
ms tlonjluroau.  51  Cllg  St..  New  York. 

SIROX  Key  Ring  Holder,  aomethlnx 
now;  praclical:  almple;  safe;  fits  any  belt. 
150.  Affents  wanted.  Sur-On  Wks..  St. 
LoQls.  Mo. 

lNFl)R.MATION.  Any  kind  of  Informa- 
tion pertaining  to  the  South.  Inquiries 
treated  nonndentlally.  Brans.  153  2nd  Arc 
N  .   Nsshrlllo.  Teun. 

PAINT  and  Varnish,  wholesale  iirtree. 
QUI  Company.  Grand  Rapids.  Wisconsin. 

Kia»»»EY  PrinUnc  Frees,  Trpo.  Mounted 
nsh.  cheailk  OruUnnaffaer.  Mukwona^o, 
Wisconsin. 

MAGIC  wax  will  transfpr  tiicturfa  (not 
tlthocraphed )  from  newspapers.  Price  only 
10  cents  K(>nd  today.  Glllham.  Box  806. 
Brld*<V(>rt  Ohio. 

YANKEE  WIlllamBon's  Pocket  Knlfs 
Manual  Tells  how  to  make  a  solid  body 
with  only  one  side  and  one  eitge.  and  many 
other  wonderful  things  that  hare  ne«r 
hr^n  exhibited  before.  Dealgnod  by  the  king 
i>f  wlilttlors:  made  witli  only  a  porkK 
knlfoL  Price  25c.  U.  E  WtUlamson.  Bn 
446.   R.    1.   El   .Monte.  Calif. 

Get 


tlS-inch  Whttlbase 
32x3V»  Goodyear  Tires 
EUctric  Ughts 
mnd  Starter  | 
Boyca 
Motometer 
Borg&Btck 
Outch 

Beveled  Glass 
RearWindou-s 
Full  Floating 
Rear  Axle 
Hotchkiss 
Drive.  18  inch 
SteenngWheel 


And  the  Agency 
In  Your  Territory 


Write  NOW  for  full  specifications  of  New  1 920  Model 

BmCH  SUPERIOR 

*INU  "lit  hi>H  }<iu  cnn  itPt  one  of  thiw  dupi-rb  rnm  for  yoiirWflf  ami  innkc  mont-y  nelllag 
them  to  otlicfH  A  t>ic  i<t>|inriiinit)r  in  open  t"  »mliltl("i»  m<'n  who  «r<«  willing  to  irHln  them- 
setrea  and  iln-n  Ki"'  <>"t  nnd  huttlo.    Wo  pay  lijg  oommixHinns  for  seHina  Hirch  Cars. 


Birch  Agents  Prompmr 

Une  of  oar  Texas  Agents 
B<dd  two  carloAds  of  Birch 
Cam  within  60  days  aft«r 
he  recpired  his  flrmt  demon - 
etratingcar.  Whether  too 
own  a  car  or  not  get  fnll 
details  of  oar  groat  offer. 


BIRCH  MOTOR  CARS 

0«»L  1219.  81  E.  HiioM  Si  .  Chicaso 

Plaaaeeend  free  book  and  full  pftrtico 
lars  as  to  Birch  Super-Four  una  Agency 


Vam<. 


SCNO  TMK  COUPON  MOW  FOR  FULL  INFORMATION. 

Previous  Experience  Not  Necessary  r„Vt;:2r^Vi"-r;;:7^.^;.*ntrA 

mobile  Dfivin(.  Repairing  and  Selling.  W»  have  trained  hundreds  ot  ottiers  for  siicc«sa 
In  ttile  way,  and  we  Itelleve  this  is  one  of  the  reasons  for  the  splendid  succooa  Slrcll 

|oy»n«.    Hilt  llio  HIO  KKASO.N  |«  tin-  nirn  t h.-mBfl»f(i.   80  p»"r  cent  of  all 
ri»  iiri>  in        by  fiirmcm  nmi  in  Hniiill  t^^wniv  end  get  the  hardtwt  kind  of  ser- 
rlcei    Mu<l.  sand,  rocks,  hllU  i>n<l  rouuh  munK  hiire  no  terrors  for  thoeo  sturdy  oars. 

Send  Coupon  for  BIG  FREE  BOOK  and  Full  Information 

y<ni  will  l>*  iutimhih*<1  st  tho  llhrtBlily  "t  "Ur  iiff>r,  l.<>t  n*  tiut  >ll  (hr  ImctM  b*far«  roa  mt  ooe*. 
't  onatii  nxthinjr  Co  inYcitlcxto,  %n  i»r  off  the  muCMin  right  now.    Mga  n  ma4  mmU  M  Ss  ee  tsSey. 

D*e«.  121S.  ai  g.  mksimw  *«. 


V 

Annta  are 

'    ^      Bln-h  Can 

\ 

 V 


BIRCH  MOTOR  CARS 


'^ICAOO,  ILLINOIS 


KMress. 


i^uo  Ly  Google 
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^   vbS 


^^^^^^^^  ^Ol«*'* 


Fi  n  d  OutM'hatTra  i  n  i  n  g 

Means  to  'you 


Intensive  train- 
ing has  qualified 


What  It 

Has  Done  men  Hke  YOU  for 

the  positions  they  wanted  —  given 
them  steady  employment— made  them 

sought  after  by  employers — multiplied  their 
earniog  power  —  made  them  leaders  in  their 
chosen  lines.  For  thousands,  it  has  changed 
the  drudgery  of  "getting  by"  into  the  joy  of 
GETTING  ON.  Do  you  realize  that  the  same 
intensive  training  can  do  the  same  for  you? 


^jj^liy  II  Doing  things  better 
1^  than  the  other  fellow — 
VOeS  If  thinking  and  acting  for 
yourself— having  a  grip  on  your  task 
—  the  expert  touch  —  the  trick  of 

KNOWING  HOW— that  is  why  you  succeed 
after  intensive  training.  TJiat  is  what  it  does 
for  you  Training  clears  away  the  cobwebs, 
throws  the  spotlight  on  the  things  you  don't 
know  about  your  work,  and  makes  you  the 
master  of  any  emergency. 


Don^t  Fool  Tourself 


Every  day  you  put  nff  training  you  have  to  pay  the  price 
earn  represents  what  you  know — what  you  can  DO.  The 
ing  power  is  simple— just  TRAIN.  Don't  be  fooled  into 
thinking  that  "luck"  or  "pull"  will  make  you  a  winner. 
The  man  without  training  just  scrambles  through  life 
— never  a  money-maker — never  sure  of  his  job — never 
holding  a  responsible  position.  It's  the  trained  man  who 
Rets  all  the  favors— tho  boGt  jobs  a.^d  the  big  pay.  As  lonK  as  you 
refuse  lo  tram  you  must  pass  up  opportunities  and  make  way  for 
the  man  who  does.  Face  the  facts  and  then  lei  the  American 
School  help  yu  into  a  better  position— the  one  you  want  -  as  it 
has  helped  its  thousands  of  students.  Get  into  the  game.  Don't 
•it  on  the  sidelines. 

You  Take  No  Risk 

We  Kviarantec  our  service  to  you— abk>lute  satisfaction  or  your 
money  back— so  why  delay  promotion  and  better  pay?  Every  day 
ypu  put  off  traintnR  it  costs  you  money— money  that  you  might 
be  getting  but  DON'T  because  you  doH  t  know  how. 

The  American  School's  Ruarantec  above  means  that  you  can 
test  what  training  will  do  for  ynu  without  risking  one  cent  of 
your  money.  We've  got  to  make  good  with  you,  so  check  and 
mail  the  Coupon— NOW— for  Free  Bulletin. 


of  not  knowing  how.  The  amount  you 
problem  of  how  to  increase  your  earn- 
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NEBICAN  SCHOOL 

OF  CORRESPONDENCE 


D«»t.  G749 


CNICACO,  ULINOIS 


•Md  mm  lM«lil«4  and  t*ll  H« 
tit  mtfumtf  far  p—Mmm  iMrll*d 


.Wrstcrn  trruon  rourno 
..Tcl<  phonc  btntinriT 

.Drailrinan  and  OcviKncr 
..Automobile  Knuine^r 

.Automobil>'  Ht  pnirm»n 
..Airplane  Mechanic 
.  MiK^  School  Coumo 
.  Kirc  In«uran(a»  Adjuster 
.  Sanitary  Emrnrcr 
..H^atiriK  and  Ventilating 

Kniflnccr 
..Mnntcr  I'lumbcr 
.Civil  Kngincer 
.  Structural  EnitinecT 

McchanlcnJ  Enirineer 

Shop  Superintendent 

N  amc  

AOdrcBB  


..^ccoantant  and  Auditor  • 
...Steam  Kngincor 
...Lawyer 

...KuAlnpga  Mnnsecr 

..  CfTii/li'd  Pub.  AccountanC 

...Hookkvt'DCr 

...Stenoirraphcr 

...Gcnerol  Kdiication  CounM 

...Com.  School  Hranchc* 

...Klcftricnl  KrfKinrcr 

...El*'*"! He  I,i(iht  and  Powef 

SujK'nntcniJtrnt 
..  HyciroiMectric  Knirineer 
.  Wirt'lctJ*  Opi-rator 
...  Arrhitoct 
...Buildinir  Contractor 
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START  IN  THE 

TIRE  BUSINESS 

WE  are  opening  new  territory,  and  will  appoint  about  500  more  men, 
in  both  Eastern  and  VV estern  territory,  to  represent  us  as  Exclusive 
Distributors  in  the  sales  of  our  Famous  'Racine  Quality  Tires"  both 
Fabricand  Cord  and  our  "Vulcanite  Fibre  Puncture  Proof  Inner  Tubes." 

If  you  are  a  live  wire  we  want  you  to  write  to  us  and  we  will  show 
you  how  to  build  up  the  largest  and  best  money  making  business  in 
your  town.  All  our  "Dealer  Agents"  are  rapidly  getting  complete  con- 
trol of  all  the  tire  business  in  their  territory,  and  they  are  forging  to  the 
front  and  making  BIG  PROFITS. 

We  not  only  offer  you  tlic  chance  to  get  into 
a  clean,  refined  business  wheiein  you  come  in 
contact  with  high  grade  business  men  daily,  hut 
on  your  sales  to  consumers  you  make  one  hun- 
dred per  cent.  Our  prices  are  such  as  to  enable 
you  to  take  over  the  exclusive  selling  rights  of  a 
state  or  a  county,  sell  to  your  sub-agents,  who 
in  turn  sell  to  the  consumer  and  everyone  will 
make  a  satisfactory  prorit  on  every  sale. 

This  is  the  reason  that  the  "Racine  Quality 
Dealers"  are  making  more  money  today  than 
they  ever  made  before  in  any  other  line  of  busi- 
ness. This  is  why  business  men  realizing  the 
unlimited  opportunity  presented,  are  ccmtracting 
for  exclusive  territory  throughout  the  United 
States. 


We  manufacture  the  famous  "Racine  Quality 
S.OOO  Mile  Tires  '  and  the  "VULC.AM  TK  FIBRK 
TUBE"  — rhe  ONLY  PUNCTURE  PROOF 
Inner  Tube  ever  manufactured  that  is  absolutely 
puncture  proof. 


Guaranteed  5,000  Miles  Without 
a  Puncture,  or  a  New  Tube  Free 

That's  the  GUARANTEED  protection  every 
"Vulcanite  Fibre  Puncture  Proof  Tube"  gives 
you.  Think  of  what  that  means — as  a  boon  to 
motorists.  Every  car  owner  is  a  live  sales  pros- 
pect. These  wonderful  tubes  can  be  used  in  »uj 
tire  manufactured,  but  we  recommend  that  tbcf 
be  used  in  our  famous  — 

Racine  Quality  Heavy  Duty  Tire* 

which  are  built  to  stand  the  hardest  kind  of 
service  —  they  are  extra  heavy  at  every  shock 
point  —  and  they  have  a  specially  toughened  rub- 
ber tread  that  will  deliver  far  beyond  the  guar- 
anteed mileage,  and  there  is  a  Written  Guar- 
antee Bond  for  S.OOO  miles  of  satisfactory  service 
that  goes  with  every  tire. 


$500.00  Per  Month 


I 


.  -  -  MAIL  THIS  COUPON^  - 

RACINE  QUAUTY  TIRE  COMPANY, 

1432  MichigM  Ave..  D«pt.  10,  Chicaso,  DL 

PleMe  send,  without  obligation,  booklet  and  infor- 
mation m*  cbecked  below: 

□ I  drive  a  car  and  would  hke  to  ^et 
illustrated  booklet  and  Price  List. 

I    I  Full  particulars  of  agency  offer. 


Name 


St.  or  R.  F.  D. 


^owN  State. 


1 
I 
I 
I 
I 
I 
I 


This  amount  can  be  made  easily  every  month 
by  our  Dealers  simpSy  because  we  place  our  rep- 
resentatives in  a  position  to  compete  with  allthf 
local  dealers  and  give  them  a  well  adveni«<J 
line  that  there  is  a  big  demand  for  at  a  very 
large  margin  of  profit  and  give  them  the  exclu- 
sive sales  rights  in  their  territory  so  that  they 
can  easily  get  control  of  the  cream  of  the  7"irf 
and  Tube  business  in  their  territory.  Regardless 
of  who  you  arc  or  where  you  are  located,  if  you 
are  desirous  of  starting  in  the  Tire  Busine*) 
with  a  high  grade  line  of  Tires  and  tubes  —  get 
in  touch  with  us  immediately — before  your  terri- 
tory is  taken.  A  day's  delay  might  mean  thi( 
someone  else  will  get  control  of  your  territory. 


Google 
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Learn  Electricity 


LEARN  INTHEGREATSHOPSOF  earn 

IN  3% 

MONTHS 


COYNE! 


*125«''300 

A  MONTH 


No  need  of  taking  from  1  to  4  years  to  become  a  master  electrician.  Come  to  COYNE,  the  country's  oldest, 
larsest  and  best  equipped  Trade  School  a".d  we'll  make  you  a  Master  Electrician  in  3  M  months,  train  you  to  earn  from  $125  to 
$300  a  month  just  as  we  have  trained  11,283  other  ambitious  men.   No  books  or  theory  ro  here.   You  learn  in  our  ^eat  shops 

under  actu;il  workintj  conditions  just  as  ynii  will  do  out  on  the  jcb.  Come 
now.  thf  Krcatest  period  of  electrical  constiuciion  in  history  is  here. 

Simplest  Instruction  Known  Z'rtlVch  nl^ZT^. 

individually.  Experts  stand  beside  you  to  Kuideand  instruct  you  while  you 
do  the  actual  work  with  your  own  hands.  Here  you  learn  everythit'K  from 
the  simplest  door  bell  to  the  mighty  generators,  moiors.  switchboards, 
electric  locomotives,  engineering,  plan  readinK.  cverythinK  so  you 
can  handle  the  big  jobs  that  are  offered  to  our  KratluatC: 
All  mastered  quickly,  easily  and  at  small  expense. 


LEARN  DRAFTING 


Pritcticnl  iDstmot  un  In  Iutku  drafting  rooms  In  big 
■liop4  with  ciperlH  ■tntidinil  tiO'iide  fua.  Learn 
^(•chAiiIra]  I>ruftini;  and  Muchine  UAsixn.  Includ. 
Inn  AutomobUn  l*c>Hlun,  with  octoaJ  mitoliln«ry 
around  <ou  Tnko  Ituildert^  O^iim or  Archiltx.-turnl 
L>raftin(|  with  iiricitlHTincc  stu  lonta  •otuuily  carrr- 
Ing  out  your  pljkns.  iVtynn  KriidnBt«a  In  aem»nd. 
We  Imvo  been  able  to  plAro  every  sraduato  in 
lt«>od  poaxtiooit   On«  Arm  lukedfor  all  oar  men. 


PLUMBING 


L,«Mkrn  ererjrthina  from  joint  wiping  to  d<-HiiniinK. 
plun  reiuliatf.  oatiniatinu  and  oontroctinx  in  mg 
mhcipm  with  rom|>leti>  eiiulpnient.  Rz|>ertit  snvo  you 
jretim  of  ntiedliMly  watied  tiiuo  l>y  quickly  traininn 
voaiO|>ajwttllCilyaiiil^>tnti.-  I'lumbinKKiaminBtianH. 
nandit*  bljfgct  joba.  or  go  into  bu<<inc»t  for  ynurwlf. 


Motion  Picture  Operating 


I'lirinu  tlin  eleven  y<<niii  «f>  liiiTt<  iri«iniMi  bar- 
drednof  mvn  for  I  onllinoa  an  Cliii'f  Ofenitort  at  %'irj 
to  $S0  per  w-ek  tnronith  frncf  icnl  inntrnotlnn  by  «i. 

Kriji  inraoti*  n  Pr  J»rtlon  Rovmi  wth  mit  trn«ii  rf  m*»'*nin4». 
«pl«l«  couTMi,  Ijkucht  Uiticoutfhly  yet  nuicL.l>-,  Kl  kciiaIi  C<i«C. 

BENNCTT  W.  COOKE.  Preaidant 

Coyne  Trade  and  Engineering 

Dept.  lY  39-51  E.  Illinoi*  Street, 


Our  Free  Em 
p!o>Tnent 


EARN  YOUR  WAY 

Bureau  will  help  you  obtain  a  position  if 
necessary  so  you  can  earn  all  or  part  of 
yoiirez|i«nik«>H  wbilt<  Ivarninii    Thla  biin>aa 
alsoplarvHuruduntvain  KOoil  |>aying  poaitiona. 

Get  this 
book  of 
Oppor- 
tunity! 

From  cover  to  cover  it  tingles  with 
interest.    Tells  about  our  great  shops! 
Covers  many  jobs   open    for  Coyne 
trained  men !  Tells  of  great  successes  of 
Coyne  Kraduates.   Get  this  book  by 
q-,t,_-.|_      3"  means!    It's  free.    Merely  fill  in 
OCnoOlS     the  coupon,  statins  which  tmdeyouair 
CHICAGO      interested  in,  and  mail  it  now— at  once! 


V^"" 


Digitized  by  Google 
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STOP  ? 


iniKiiiiiiiifiiiiirii  II 

The  best  magazine  ever 
printed  for  Ford  owners 
200  pages  eaih  mnnth 


See  What  You  Get  for  25c 

Here's  a  hot  one!  The  biggest  value  a  Ford  fan 
ever  got  for  25c. 

Listen!  We  want  you  to  know  Ford  Owner  Maga- 
zine- If  you  read  one  copy  you'll  be  our  friend  for  life. 
That's  why  we  make  this 

BIG  FREE  OFFER 

Send  us  25c  for  a  three  month  subscription  and  we 
will  also  send  you  postage  prepaid  a  copy  of  our  valuable 
repair  book— FORD  CARE  and  HOME  REPAIRS. 

FORDOWNER  MAGAZINE 

10^  Montgomery  Bldg  MILWAUKEE.  WIS 


iiiaiiiliiiiMiiiiiiiiiiifliiiiii 

Our  repair  book  will  save  you 
many  a  dollar  and  help  you  to 
make  your  own  adjustments. 


ENROLL  NOW 

in  America's  Only  School  for  Instruction  in 

AUTOMOTIVE  ELECTRICITY 

So  ^eat  is  the  demand  in  the  automotive  field 
for  trained — fully  trained —electrical  men  that 
our  classes  are  all  filling  rapidly.  Men  from 
WashinRton.  Florida, 


.  Calitomia, 
Massachusetts,  Arizona.  Pennsyl- 
vania. Montana,  Virginia.  Utah. 
Michitran,  Oklahoma.  Kentucky. 
South  Dakota.  Illinois,  North  Dakota. 
Ohio.  WyominK.  Indiana.  Minnesota. 
Oregtm.  Missouri  and  Iowa,  have 
enrolled  here  to  learn  all  the 
details,  theory   and   practice  of  — 

Startina  Lishting 
Ixnition  Batteries 

All  instruction  is  individual  in  class- 
room and  laboratury  on  standard 
equipment.  Course  ia  B  weeks  of  44 
hours  each.  Cla.sses  limited  to  20 
men  each,  start  every  other  .Monday. 

WHI*  tor  4««aas  and  claMM 

AMBU  E^NEERING  INSTITUTE 

•01  — leOl  S.MIchlsanAv*., CHICAGO 


FACULTY 

D.  r.  llDrrlan,  R.S.r..F.. 

ntzrti  u  an  author- 
llr  In  Autnmotive 
^    t  DC a1  I  a  ttr  u  rti  on. 

\  t[ifci-ali«>t  In  stall- 

InvUuclor  oi  noir. 
J.  IJ.Zln^rMn.F.B. 

n.  r.  iv*.r« 

Authur.  Inventor, 
tntt  in%tnictnr  Stor- 
4|f<T  l>4 1 1 r  r  i  r  t ; 
VAi%"  clr<-trlcAl  cx- 


SCIENTIFIC  DESIGN  CREATOR 

A  moht  rriii4xk.ih)c  invrnii'>ii.  Iii^jlidlit  Ijr  )'ri.iMM..iiul  I  ir-.i^nci's.  AtllvH 
tad  Coliegt  Stit'lrms.  C<>nt»in«  lhuuvin<1«  ni  'hitining  i><>inrtri.al  and 
Bot\ni(  il  rVileo*.      A  tciiiarVjM-  f  luur^.r.      l.iril        .»  i.li  r. 

Cal«id*SMp«  Manufaetiring  Co.,  1 59  Waal  Mtk  St.,  Naw  York  City 


Wc  Te&cK  Practica.! 

Gomrwercid.1  Art 


Practical  because  this  course  has 
been  compiled  by  Meyer  Both 
Company,  the  largest,  moat  widely  known 
organization  of  its  kind — a  long  cstablithed 
company  of  international  reputation — pract!> 
cal  because  it  embraces  the  rich  fund  of  experi- 
ence that  hat  made  them  dominantly  »uccc«sful. 
The  demand  Jor  good  commercial  art  exceeds 
the  svpplif.  It*»  opportunity  /or  you — in  a 
highly  paid,  intensely  intere«tmg  profcaaion. 
Wc  CKD  accept  but « limited  number  of  atudeats. 
Send  4c  tnstampA  (or  special  book  toda^. 
Address  Home  Studv  Dept. 
MEYER  BOTH  COLLEGE  OF  COMMERCIAL  ART 
1943  S.  Michigan  Avenuo,  Chtcago,  III. 


SHORTHAND 

^     JJM  30  DAYS 


n 'Vil  ^vlluliic  Sv«rrn  -wruicn  "ilh  only  nine chitactcn.  No  iv.^t  firt*| 
— no"rul»<1  lln^" — no  "»hji1lng" — no  "•c>rd-»lBiii"— oo  "fo.!rno!f«" 
5t>f*<Iv.  pr*i  tictl  4VV1IM1I  (hat  '^n  I*  l*am«-!l  In  W  lUyi  of  In  ii  <-  *!i.')r. 
j';Ii;in|{  ij-irf  U:\ir  I'or  tiill  ■Ir^crlpllvr  ni.>"rr.  fr^r.  jil.lrris  — 
Chicago  CeiT«>pot>iltic»  Sch— U,  ?tHTHwi  ltf»t,  CMca»».  m. 


For  amateurs;  Monolosa.  Red- 
tations.  Drills,  Minstrel  and  Vaude- 
ville  Jokes  and  Sketches;    ideas  for 
all  kinds  of  entertainmrnts.   Send  for  free  catalog. 

DRAMATIC  PUBLISHINO  CO..  B42  S*.  Dearborn  St..  CMICAOO 


PLAYS 


AVERAGE 

$117 

MONTH 


MAIL  THIS 
COUPON  TO 

FRANKLIN 
INSTITUTE 

D«pt.  M  •«        ROCHESTER,  N.  V. 


Thl«  roiipon. 


U1.I  (« 
tliin  h.TP  c 


niUd  ont  M  dIrvrtBd,  mtHUs  tk« 
.ciHlrr       '>■•  ifm  *aiiibU  •vamtiMtinn  aiM^thMs. 
■  trvv  cpy  »f  our  book .  ^  •  Uotrvmmmt  r»i«lui««  cbH 
lo  (irt  Thftn  :"   (Si  tnm  list  of  (Ki«<licia«  now  . 
to  rnn«id»rftUon  far  Pr«a  CoAcblec  for  «iaaM' 


H«pld  BdTrtti'em'int  en  GnTi-rnment  Po«ltlon».    "No  lay. 

fvllR"  l.wmi.i.  of  STUIKE.S.  \\  AKS,  r.r  11. e  U  HIMS  OK  ,'<(iME 
PKTTY  Ml>S.>>i.  i'liMi-iitit  wnrk.  Tnivi'lintf  ronnf nntlv.  V.ii-uiion 
at  full  p«v.   THE  I'OsrnoN  IS  VOHKH  FOK  LlKt. 

Contury  r<-«i'1oTit«  nriil  city  re«i<lent«i  ntnml  Iho  ■nnx'  chnm-e 
Pi«iiinii<n  •■•n«>-  tvliirnlmn  sufficient.  Pnlilii-nl  iDflupiit'4%  NOT 
RKyllKKli. 

Write  lii3iinHliiit<-l>  for  frcM'  li/it  «if  fSoTiTntni-nt  iionltimn.  now 
npon.  l»<in'»  tlolnx.  Kvcry  >r.u  Ir^o  niviinH  tin-  i<«a  nf  ju»t 
■o  miii'b  rli>ni'v  of  jotir  curlr  appointmi'nt. 


.Rtltcir  MjII  Clwt 
.tmim\m  Cttrt 
.Him'miviiu 
.lift)  Sill  Ctrrtir 
.C««a>  CirU 


■■■■■■  C  O  U  P  O  M  •■•■■■■■■■■•••■■■•■■*' 

ItttOOl*  (20Mi     ....CtatMNrilM  rtfMkflW 

rilNOttSISOOl 
IflDM  toiliOOl 

ItlUO  li}iUO: 


StMcriRlMr  Iftiaitif'iM 
.CItftllflwIiMrt. 
■Mt(«l«<ai«tan  ISttBSuf'M*' 


A<l<lm« . 
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for 


100 

books  that 
are  helping 
men  earn 
more 


Send 
m  this 


FREE 


Here's  an  interestinR  b<x)k  describing  100  of 
our  famous  pay  raisinR  handbooks  of  which 
several  hundred  thousand  are  now  in  use  by 
high  prrade  ineclianics  in  all  kinds  of  worK. 
This  b«K>k  tells  you  the  very  handbook  you 
need  to  help  you  in  your  work.  It  shows  you 
how  to  get  the  latest  information    the  new- 
est and  best  ways  of  doing  things— and  best 
of  all    how  to  get  more  money  for  the  woik 
you  are  doing  now. 

These  Home  Study  Handbooks  are  writ- 
ten bv  some  of  the  best  authorities  in  the 
world    They  are  easy  to  read  and  easy  to 
understand.    No  puzzling  technical  terms. 
Everything  is  made  as  simple  as  A,  B,  C 
Only  SI. 00  to  $3.00  each.    Sold  in  book- 
stores all  over  the  U.  S.    Mail  the  coupon 
for  this  descriptive  booklet  so  you  can  select 
the  handbook  that  suits  you  best. 

Is  Your  Job  Here? 


Almost  every  trade  is  covered  with  these  handbooks.    Space  permits  us  to  mention  only  a  few  lines  here. 


Aeroplanes 
Air  Brakes 
Automobiles 
Architecture 
Armature  Winding 
Blueprint  Reading 
Bridse  Kngineering 
Building 


Civil  Engineering 
Compr  eased  Air 
Concrete 
Contracts 
Drawing 
Elrctricity 
Kiectnc  Wiring 
Elevatorv 


Forging 
Gas  Engines 
Heating 
Hydraulics 
Locomotives 
Machine  Design 
Machine  Drawing 
Machine  Shop  Work 


Meters 

Pattern  Making 

Plumbmg 

Power  Stations 

Railroad  Engmeering 

Refrigeration 

Carpentry 


Sheet  Metal  Work 
S'fani  Biiilrrs 
Si  cam  Engines 
Stefl  Construction 
Storage  Batteries 
Surveving 
Estimating 


Telegraphy 
Tractois 
Road  Muildiiig 
Ven'  ilatmg 
Welding 
Wi  relics 
Mathematics  : 


At  All  Bookstores  ,   .un.cau  society 

Practically  all  good  bookstores  have  these  I  AMERICAN  ^1;^  ^^^^..^o.  U-  S-  A., 

pay-raising  books  in  stock  and  are  authorized  \  Dept-     ^-'^    '      •  ^        free  of 

by  us  to  refund  the  purchase  price  to  anyone  1  please  send  me       P,qq  pay-raising  HandoooK  . 

not  satisfied  with  any  book  after  using  it  five  I  your  book  describing  i 
days.    Buy  from  your  bookseller  but  send 
for  the  descriptive  book  first 

Same..-'  

/iddress  

_    .  ..  .State 

_  and ' " 

BlM      .|    ^       1  Occupation 


Google 


58 
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ETROIT 


The  Auto  Center  is  the 
logical  Pla 
la 


RUSIN 


ESS 


Thia 


Trajninrfj 
K«ad4n 
Hand, 


1  n^ro  vfCT^  6,353,233 
cars  and  trucks  licensed  in  the 
United  States  up  to  July  1st.  1919.  Thst 
a8U>undinir  list  has  been  added  to  every  day 
since.     The  number  in  now  well  over  seven  million 
and  several  million  more  will  be  made  during  the  cuming 
ir.   Still  the  demand  is  far  and  away  ahead  of  productkm. 
means  tremendous  activity  for  producer  and  distributor  of 
cam,  truck*,  tractor*  and  every  kind  of  equipment  and  accessory;  and 
bIjv)  for  Ber\  ice  stations  and  Karases  in  every  part  of  tha  country. 

A  Field  with  a  Wonderful  Future 

Factories  are  rushed  to  the  limit:  tgumge*  and  service  stations  are  already  crowded 
for  the  want  of  trained  men  to  adjust  and  repair  theie  thousAnda  of  machines.  Competent 
men  are  wanted  in  every  city  and  town  for  thi»  vitally  important  work.    Our  Course  teaches 

how  to  do  this  work    it  fits  you  to  command  bin  money. 

Previous  Experience  Makes  No  Difference 


It  mattern  not  what  you  have  done  or  are 
doing,  you  c-an  learn  this  wonderful  busineso 
of  great  opportunities  if  you  want  to.    If  you  havo 
irrit  and  deU'rminntion  and  want  to  ttvt  ahead,  our 
CouriHi  will  L-nubk*  you  to  do  it. 

^^onstant  Demand  for  Trained  Men 

Every  city,  town  and  village  wants  trtilned  automobile 
and  tractor  men,  Factoriet*  are  conMtantly  asking  u»  for 
graduates;  ownernin  townxund  villagetiwantto  know  where 

Ihcy  can  find  com- 
petent men  to  take 
rare  of  their  ma- 
chines. 


^^^^^^ 


A  CROWD  or  DrrnoiT  tmaincd  mkn 


We  can't  begin  to  Muppty  the  de- 
mand. Detroit  trained  men  are 
given    preference    every  time. 


Thici  l>  Our  M^''h«nic»l  L^tiin*  Rouni  mhrrx 
■tutlontji  arc  inv<<n  Ihi'ir  fLril  lr»»*iiii  on  auU* 

What  We  Teach 

Your  success  depends  upon  a  thorouKh 
undemtanding  of  the  buaine»».  Thftt'« 
why  we  cover  every  phase  of  autu  work 
in  Our  Courne.  Kver>'  part  of  a  cur 
and  itH  nperation,  iH  explained  in  detail. 
You  are  trained  to  handle  any  kind  of  car 
trouble.  Ours  ia  the  factory  endorned 
and  factory  outlined  course.  Our  repu- 
tation fur  thon^ughness  ia  well  known  in 
the  induHtry. 


Vi«w  ihowmr  t>*ul  I'lo  2.S  motors  ni 
Hl.>.k  Tt'nt  ■(.•pvlnirnt.  All  t>{>n  aia 
UukM       4.  r.,  H  >n<t  l;:-cyUa<l«T:  ilnrv*- 


Not  a  One 
Man  School 

Our  Course  is 
nut  made  up  of 
one  man's  ideas, 
it  rvprescnta  the 
combined  experi- 
ence of  many,  it 
consists  of  the  lat- 
est, newest  and 
most  practical 
ideas  of  the  big- 
gest men  in  the 
auto,  truck  and 
tractor  business. 

Our  school  enjoys  the  fullest  co-operation 
with  manufacturers,  service  statinna.  gm- 
rages  and  owners,  a  factor  of  vital  im- 
portance to  our  students. 

A,  G.  ZELLER. 

President 


□ 


Our  Students  Stand 
Any  Test 

No  tmt  nor  «xiiiiiiniit  ion  ia  too 
tii'Vfre  for  «n«'limlea  nf  tlie 
M.  H.  A.  S.  \Vlii-n  ynu  fonU'l<'ti< 
()iir  ('<iiir««  >nii  will  haT«>  no 
ill nii'ii  1 1 >  Iti  |>Hia<Uig  nns  i-titiii- 
liintiiifi  rt-jninwl  hi  uiiy  Stiit»< 
f<ir  aiitoinoliilB  m  (■  <- li  »  n  i  I'-i , 
1-  li  II II  f  r  p  II  m.  etc.  So  niiicti-r 
whether  uo  Into  liuiiin<-><« 

fur  >i>iirwlf  or  tnke  n  (iiwlt loti 
in  an  iiiitn  fiii  tory,  Kurrnte  >'T 
wrviie  aiHtinn,  our  IniinlDic 
will  iMinlile  ;><u  In  hnii<lli<  tllf 
work  i'ii.<il\  nod  ■ilecewfullv. 


Auto  Factories  Endorse 
Our  School 

Heesuae  of  the  I  n  t  o  n  x  I  » ■• 

trmnlnt!  itiren  our  atutlent*. 
the  hiuumt  riuto  fiietorie*  in 
the  i-nniitry  hinrtilv  endorse 
titir  SriwKil,  'I'tieji  Know  the 
thoroiitfhiK^  of  otir  im-thod"; 
the  iiitiil>leteiicai«  of  oure<jtii|>- 
ment.  'I'ht'jf  »ti»e  ii»  i'»erj  a"-!-!- 
Biii  e  tind  o>vo|>eriiiioii  poanilile, 
III  fiiet  tlnv  iiaaiHted  in  out' 
linlnii  our  ('<uir»e.  Thei  know 
tlie  kin>l  of  KriKlunliHi  we  turn 
out  nnil  nrp  eonntiinib  i  nlling 
on  lu  for  men. 


i 

1*' 

1 

• 

A  I  'lmrr  of  our  RrtiaKr  Drpvirn'Mit  ««hrr» 
•(udrriu  r«cciv«  Uwkr  final  tcata  b«fer* 


DETROIT  TRAINED  MEN  GET  THE  PREFERENCE 

Michigan  State  Auto  School^ 

The  Detroit  Auto  5choo/' 


AT:i-to.  BT_xilcii3n^=i  T^^J^^^l 


'/n  t/}€  heart  of  the  Auto  /ndusity' 
1lM1^\^    TT  C  71 
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«9 


Man/ of  Our  Graduates 

go  into  business  For  themselves 


m  wtm  in 


There  is  no  limit 
to  your  eaminir  capacity 
ftfm  you  have  completed  Our 
Coarse.    Our  instructionfl  can  be  made 
the  stepping  stone  to  a  mo«c  successful  business 
c»r*er.    The  training  you  iret  h<»re  will  fit  you  to  hold 

ritiona  which  before  were  out  of  your  reach.  Ht-re  Ht  the 
S.  A.  S.  you  are  thoroughly  inniructerl  in  everj'  pha.se of  tlie 
auto  industry.    You  learn  every  part  of  the  work  by  actually  doinR 
it  —  a  tratiiine  which  enables  you  to  step  into  the  beat  paying  positions 
in  the  business.  ^ 

Unlimited  Opportunities 

Baodredii  of  oar  ntadenta  ao  riaht  from  our  Hchnol  into  bu<in«>a!i  for  theninelve*  —  aonK^tblnk 
man;  of  them  nercr  before  thoaght  |K>Mibl«.    Uur  Oourw  coiirkiiLfii  thi'ni— nnd  wilt  ccnviiii-*-  >ou 
—that  thejr  hnd  mreive-l  >  m"»t  Taluat>l<^  traloiuii  —  ODi-  that  eunbk'il  thrm  Ui  rlui'<-  tliotnaclre*  In  n 
pn>fitabl<%  money.nmktnx  biiolneM.    And  theite  irtodcnta  ar<'  ■iircM'fuifiil .    Thry  wrlt*^      of  tinvinu  in 
oomea  maj  beyond  their  eipvclutliini.  'I  heM>  men  are  located  I'vcrrwhrre— in  larfti'  citie<\.  nm»I|  lowtinai 
eoantry  diatriots.  They  Br«  kuccoanfut  wlu'r^rer  automobile,  ti  uck  and  tractor  wurk  ia  neeticd  bec4iuM'  of  tlie 
latesaely  practical  training  givrn  tlietii  here  at  the  &1.  tl.  A . 


All  o»er  the  country 
vou  will  find  M.  S. 
A.  S.  Craduatei 
ipcratins  Ra- 
raxes  of  thi* 
type  and 
larger. 


ONC  or  OUR  SUMMER  CLASSES 


automobile  nii-i'lianicN, 
c<>u|.Uil  with  our  c-<tnijilei<< 
.         ,   ,        .  hik'lily    iiriictlcitl  In 

■cmctlnoa  in  auto  eltwnricsi  alTC-s  oar  studonta  ttie  train  ins  thai  i*  nio.t  Tital  atnilninv.' 
■hlch  aban|at4-ly  InmireK  mccifvm  in  the  anio.  tnii  k  nnd  Irartor  l>u->liii-ii>. 

Complete  Tractor  Course  Included 


Complete  Training  in  Auto  Electrics 

Tlii«  iaoneof  the  n)t»t  imtiortant  f<iaturt>snf  onrrii 
tlrv  Lourae    Our  t!<aul|imeiit  fnr  t.  iu  hinK  iiuto  i-lectri 
la  oMe  of  tho  ninat  comflvtu  lu  the  biixinoax.    Wt<  h«»o 
efiuipmeiit  whiib  fxplalnn  theorik-in  and  uwofeTer;  kind 
or  i-li?  Irii  iil  eni  rK>  .    KurU  .tu  li-nt  i-  fiill%'  In-trn.  tod  in  «»»e 
iiw  <if  rnrlotin  el<i 'trirni  rurrtmla  and  luiw'tln-y  are  apiilifd  tn 
aii  timotiyo  niwhuiiii-a.    Thi»  traininK  etiubl. •«  the  student  to 
•  M.  ri-i»fijl|y  hunllcuny  jKw^ihli.  trxiil'l..  whl<  )i  mnv  dovelup  lu 
•tHrtinn,  iik'lKliiK.  iKnitmn.  Kenonii i nu.  nr  balt<.>ry  fyalemii.  R«-- 
nifnilMT  lliin:   Idhi ruction*  m  •■•■hM-tri<-«"  nloiie  la  not  enouith . 
It  rj-«|iiiri-»  n  comliinntion  of  •  rl,>,  tri.  »"  nnd  "mc  hnniri"  if  you 
w..uia  iittiiin  tho  |.n>oti.  Ml  In  reoiilt-.    Tliaf.  wliy  our  conii  l.  to 
ami  uniNiunlli'd  i>>iir>^<<  in 


You  am  iilao jtlveti  r 
tion  of  ('arm  I'rai  lon 
oonatantly  inrreaKinu 
trained  tractor  nion. 
us  for  till-  |iuri«>»o  of 
sivinR  onr  «rtud>-nii> 
the  benefit  of  prn<  - 
tical  inatractlnn 
alntiK  theap  linos. 

Ov  Stndeets'  WeUve  Department 

This  work  is  in  charifc  of  Mr.  S.  W, 
Maxwell  who  devotee  hia  entire  time  to 
hwking'  after  the  personal  interestti  and 
ccmfort  of  our  students.  No  matter  ^-hat 
you  may  want,  be  it  of  a  persor  al  or  busi- 
nem  nature,  Mr.  Maxwell  in  hrre  to  help 
you.  And  lonR  after  you  pritdaa  e.  he 
Iceepa  in  touch  with  you  to  renr.eran  '  help 
or  aaaiHtance  needed. 


'Otiir'h'fo  in^truotiiin  oti  llif  rnro  nnd  itjHTa. 
»  a«  a  I  art  of  our  rcKuliir  Aiitn  (>>urM>.  Th« 
na«>  of  irnrtnr<<  linn  >'n>iiti-<l  ii  lux  ileiiiaiid  for 
MunufiuMuri-ra  hnvc  |.|h<  cil  nwt' liineo  with 


-      -  I 

i 


Trnrtor 


r*p«-riir*i 

I  Willi  li' 


rp.  rr[.<»tr 

f»|l  f.H'T 

them  all 


Ah'-ad  of  iKt^m. 
vi-r  (hi<  Wi-MffJO. 


t.U  ctrirml  l^moniktrkiion  l>f  p  n  i  t  ni<>  n  c 
«riitirff>  atu<icnla  nse  thuruU4rhl>  loALrucUtU 
•»n  Aut*^ -KLrct/ Ita-    f-.vrrjr  kfinwn  t>p*  ot 

iftrtuO^  111  (»ur  rguiDmcot 

Money-Back  Guarantee 

We  ffuarantiw^  to  qualify  you  for  a 
position  «H  chauffeur,  repair  man,  dem- 
onstrator, atiio  electrician,  icaratrc  man, 
automobile  dealer  or  tractor  mechanic 
and  oper.itor  payin>r  frum  tWJ  to  ?-4i'<' 
tnonthly  in  a  reasonable  time,  or  refund 
your  money. 


Brazing,  Welding  and  |  SEND 
Tire  Repairing  Taught : 


THIS  COUPON  TODAY 


tbe~i-  niiUj<-cM-  in'lf  ixri-li-nt  of  .\ui 
Course.    Hit;  lield  f-ir  triiiin-il  ni<  u. 


IM  I'll  til 

^  t  I-  .1 


Start  Any  Time  iV, 

iiiitiiit.-    i"!  Ii' >ol  o|, I'll  nil  » oi  r  ln"-'>ii 
li"ii  1-  niMiniloie  ami   inti'ti«  l>   inri  r 
•  Krnik-     Slcdrnti  pm  mn  txasilM*  jaiiijnu 


MICHIGAN  STATE  AUTO  SCHOOL 

*  312  Aolo  Biac  ■  S4I  (9^1  Wownaia  ktt  .  DETROIT,  MICH. 
t       0*nll«oieli     l'|i*it»<>  ftenrj  mr.  Bba-'iuinly  ^fU-lK.  N>*«»  ■  - '" 

*  IML'f  llluatrmtril  t'atalotr,  "Auii,  Srh<Nil  Sw«. "  and  lnf<irma- 

*  iHMt  •«  rfivckf^t  lirUiw. 

S  [  1  Auto  and  Tractor  Cour«« 

a  f  I  Tira  R«|rtl»Hna 

I  I  ]  BrazlitK  ••><<  WaldUis 

■  iMark  M«h  f^mmr  you  mrm  intrr^Ml^l  tn.  : 

■  t)r.  b«tl4ir  atllt.  f«u  can  vxiyvrt  abagt 


Tkia  la  •  aadHiai  of  tb*  Rruina.  Wf  M  aw 
and  Cottlnc  Davartmanl.  Barh  niao  In  n 
Am  tlia  inrchaa  aad  worka  with  aii  iodit  id 
■al  ouUlt. 


Write  Today 


Ank  for  NVw  i!atal<>i.- 

riiurtitornt,  r\r  Qimiei  huriUr*>df*  *tf  Irtlrfn  ft<iiii 
Krui]u«lr«.  Ihiu't  drli(>  M^il  i>iiui"<n,  llirn  juni^i 
tin  fmi'i  I'lttnr   nm  hiMiilraxU  i|i       i',t'\  urtu  ri 

('oinc  ht  '*  Tiif!  UcU'iiit  AaU*  Srfei4MiI. ' 


■  <l>tRI  . 


GAN  State  Auto  School/ 


7>ye  Detroit  Auto  Schoo/' 


7/7  t/ie  heart  of  the  Auto  /ndustty' 


i^uo  Ly  Google 
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How  to  Read 
CHARACTER 

Prof,  Henry  Dickson, 
foremost  authority  on 
Memory  Training  and 
founder  of  the  Dickson 
School  (Established 
1900)  offer*  you  his 
new,  practical  course 
in  Character  Analysis. 

Mail  coupon  below  or  send  your 
name  and  address  on  a  postal.  I 
will  then  send  you  my  complete 
course  in  Character  Reading. 
Keep  it  five  days.   Then  if  you 
are  not  thoroly  convinced  of  its 
inestimable  v*due  return  it  with- 
out expense.   All  I  ask  is  that 
you  follow  a  few  suggestions 
and  see  for  yourself  how  easy 
it  is  to  read  character. 

A  Priceless  Possession 

What  would  it  be  worth  to  you 

to  know  the  true  character  of  the  people 
you  meet  I  Every  human  face  reveals 
certain  characteristics.  But  they  mean 
nothing  to  you  if  you  are  unable  to  read 
them  quickly  and  accurately.  I  show 
you  how  to  "size  up"  men  and  women  at 
a  glance  —  how  to  penetrate  the  various 
guises  they  assume  to  mask  their  real 
character— how  to  be  the  master  of 
every  situation. 

Develop  Your  Hidden  Powers 

Do  you  realize  there  are  hidden  forces 
within  you  capable  of  wondrous  develop- 
ment? L€t  me  tttow  you  how  to  makm 
thm  mo»t  of  yoartelf. 

Not  an  Experiment 

My  course  in  Character  Reading  is 
toandfil  iiimu  iMilid  rHi  tii  tfuined  fmiu  yeui-H 
of  praetioiil  <>XM'rleni'<-.  I  hufp  Ix'Sii  in- 
•truotor  in  ni*n>  leiKltnic  l^nlvi-rnitieiinnil  mm 
Fellow  of  the  HiK-ii-ty  uf  Artu  hikI  Liteimture, 
London,  Rnitland.  T««>nt  t  >f*iirBiu{o  1  foundM 
the  UickBon  Hchool  nf  Memory  nnd  am  ' 
•till  princiijnl  of  that  inotitation.  which  In  loduy  ro-ounized  M 
tha  most  thorough  itad  pruciical  •j-ttom  of  mciuory  tralnios- 

Mail  Coupon  Today! 

I  want  you  to  examine  this  course  wholly  at  my  risk.  Send  no 
lDnn«7.  Ju»t  mull  th«i  oiupon.  Tht>  <v>ini>l<>l<' coun^  will  bo  •«>nt  to 

Ku  by  rvtarn  mnil.  JiidK«<  it*  morita  liy  lh>'  Hmoiinl  of  |>rHrtlrnl 
neflt  Nou  obtain  during  lhi>  firu  da;a  it  ia  in  your  i>oMeMioa, 

If  you  then  decide  to  keep  it,  send  me  $3. 
This  includes  my  personal  instruction  and  a 
complete  analysis  of  your  own  character. 

READ  riils  Tiber  AL  offer— 

w      SEND  TODAY! 

Prof.  Henry  Dickson,  421  Hearst  Bldc^  Chicago 

without  nliliicntinn  to  mo.  ^eml  mP  your  complfto  it>iir«ti  In  "  How 
to  Krad  Ohararter."  If  I  cl«>cid<>  to  liepii  it  1  will  ai'Dd  you  t.').(*0 
within  5  ditya.  Othprwiae  I  will  rt>tum  the  loaaona  in  (tool  condition. 


Maks  

▲ODHEM. 


Companionship 
and  Music 

A  dclighcfiii  combination  which  bnnc 
many  nappy  hour*,  —  heart*  filled  wid 
pleasant  memonca  that  mak*  Lfe  worti 
while.  It  IS  ever  ao  with  muaic,  —  th> 
medium  of  hatmony,  ~  the  cxprcMioa  o 
our  innermost  emodona.' 


Inatrammtt 

arc  the  companion  and  home  matruznenca 
It's  easy  to  Play  the  CibaoD  Way.  Wid 
a  few  short  mtercating  Irtiona  you  cai 
cn;oy  the  world's  best  mmic.  Tna  daaa 
ical,  popular  and  ">azz"  are  all  wtchu 
easy  reach  of  Gibaoa  Plavcn. 

Ttdthtr  S^trjmrn —  mrii  or  wmmtH 
—  wanted  fverrwbm.  IVrit*  for 
deiaUt.    Aik  for  Fne  BookUi. 

GIBSON  Mandolin  -  Guitar  Co 
1 72  Pajraona  Street,  IC*lamaxoo,  Mick 


stammeu 

If  jroa  ttammcr  attcad  do  ataoiniriat  acbool  t<U  yoa  («t  my  fait  new  W 
book  and  apecial  rate.  Largcat  and  moat  •uccea^ul  acfaool  in  tht  world  c 
Inc  all  forma  o*  de(rrtl»e  apc«h  by  advancrtl  Mtnral  method.  Write  to* 
Narth-Waatara  Sthnllar  MaaiMaeafa,Uc^an^G«aad  AT«.,Ma»aiAaa.l 


ViroLearnVaudevilleActin 


Stage  Work  and  Cabaret  Entartalnino  gticcesi 
tauKht  by  mall.  Your  o[iportunlt7  toenter  faaotnj 
money-nuUlnB  profeaalon— totntTei  pcetbewort 
auder  I  lie  actoror  actreaa.  llr  •tmpML  aaBy .  eoinylM 
i>K!<1onal  Counte  -only  one  of  Ita  kUM— COVIM  M 
I  BRANCHES.  L>ovoli>pe  ParaenaWy,  ronWileaee,  SfcM,  an 
I  }     >usi  how  tu  eet  on  the  Htacck  Send  le iioatace  (a 
«^  JL^Ue  l.«j^4Lkt."AIIMMtintf(lllll.''  UlreaceaDdoccupatloi 

'%\        Frederic  LaDele,  Sla.  281,  JaokaM.  MtoMoa 


<'\X^>f"iiy 

^      .  Btl-IlM 

*^  ,^l.ltf  I 


BI§  Profits  Every  Month  in 

Battery  Charging 


REIAD   WHAT  ANOTHER   H  B  USER 
SAYS  ABOUT  H  B  PROFITS: 

Muwrll  Garare.  LavifVfrt'^n.  JII. ,  iPop.  1,000*  writf*,  "Avervol&coo* 
fjo  '-0  tn  |r.(>.Oi»a  wr«*k.  Kitp*fi*r  forrtuTrnl.  110. f>0  p«Tin«inUi.  YooT 
KM  marhinr  hM  inm>  an  »rirrr»ii*«  in  mr  b*lt*i7  btwIocM  that  1  <ild  not 

tniiik  niuM  be  tionfl  rT*  n  in  twra  yrmrm'  tJtnc  $40.00  | 

ft  » i-.-k  ten  ■'.  t<a<l  I'Ti  ifit ,  tt  >:  ? ' ' 

ThU  HB  500  Watt  Chars^r  Can  Brine 
YOU  Alfto  Bis  Pro«Ha  Ttila  Winter  i 

i^miill  cMh  i<«vm«nt,  halanr*'  on  •»«Jiy  monthlr  t^rtiui. 
litt  Abm'lut«  MfKiry  iLack  Guarantrv.   H«*rharv<Mi  1  I 

riiaUmKir  pay*  7r^  lo  f  1  .M>.  Nn  buTTvouU. 
nn  rxpVQvlvp   rT>n«'«al.«;  •(rntly.  rrllab4« 

rU'<-trb*al  kr>i>wl«>dirf>  t9^n%fmA     Cln  thU  \ 
ad  to  ><Mtr  l«ttrrhcad  and  tnatl  TODAY  for 

Ififormnlion. 

Hakart  Brokers  Co.,  Bai  M122.  Tr».  OUa 


Pleate  Mention  Popular  Mechanic* 
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Why  He  Earns  $30,000  a  Year 

By  Victor  Jones 

Wko  Impraped  ifis  Memory  in  One  Evening 


Hera  is  scrlMM  the  moat 
tt  MHory  power— and  what  it  wOl  do  tv 
mad  a  man  ahead  In  buatawaa— tfMt  I 

Vm  trrnts    Kltico   I    Iranird,  to 
PMt  idTKiitBKC  <lie  irrrH  o(  a 
rrj  frum  Kavld  M.  Both.  Um 
I  fj  eipcrt. 

It  i%    ibf>   true  pxpwlww*  of  two  rl«rln 

;  ;  York    <"iiv    wli  ■   sUrtetJ  tovstber. 

•  ite  f»y    idili-.  at  t!n?  nu>.le»t  »«lar>'  of  112 

*  vcek. 

I  haT«  the  farts  straight  frotn  John  Wes- 
ter, on*  of  Mr.  ilaUi't  mm  mnvrnM 
puptta,  wbo  bcgaa  fete  mm  Imilinia  ctuwr 
In  the   a«nM_oflto*  with  tlw  t«io  Mka, 

IVmeni  and  •        -  - 

ta  tell  yxni. 

I  shall  kIto  it  In  Wwlcy's  own  words— 
t*  nrArly  I  can  r<^sll  them — addlnc  ttiat 
h«  hlia»pir.  It  oJ  yean  of  afv,  has  rtaen 
tr>  the  Tn'a.»iirer<lil;>  of  one  of  tbp  bwt 
ktitwa  coriK>ruti  >ii»  in   New  Yurk  (liy. 

"Vammn,"  aalU  Waaley.  "developed  an  ae- 


rriiTrd  himwir  Inralttabla  to  bla  nnpiojpm 
Ui>  rat  t  II  amazincly.    lip  was  alwa^i  be- 
ing iiii4h<\1   sh.'»il.     A   r.il'i-  In  saUry  wb« 
w  him  a  fliixl  S'-iiil-iiii:juiU  evx-ut. 

"Farta  and  figtinM  h.'  hn<|  af  his  flnc«r 
;  3«.  He  could  always  liHjnIr.l  cm  to  do 
ajiTtblnc  iM  waa  iold  U'caasr  bla  maokam 
—  tiMt  Our  wyM  MMl  «■ 


"WeMta.  poor  chap,  waa  Ji 
— he  w»»  mter  sure  oif  anylb 

■ffUf^Md"  or  'thoURht,' 
knew. 

"The  Tnan  with  (be  neinoTy  In  now.  a 
r-w  years  later,  the  head  of  a  gium  l  ublUh- 
ln(  •aterprlaa  with  a  bandaona  Intaiaat  la 
«lM  tataMB  and  •  Mlaiy  «r  $tt»«M  • 


Tortt 

"ToQ  aM  tto  WiMroi  of  Powpn  and  the 
fniliir).  of  Waaka  ware  larnpiy  due  lo  one'a 
reronrkahV  memory  and  tho  othrr'a  Inability 
to  mmtmbe.T. 

"I  am  sure  thli<  I.  tb'  .ir><w<>r.  bacauaa  I 
had  an  oppnrtimt  '.  i  i  <,  hnth  Ban  Kt 
eloae  tana*  In  their  Uallj  work.** 


The  Sequel 


I  saw  ■Wclcy    fiv.'  rri'iirh'.   Ulcr  anil  as 
»o  wer«    talkliiic   alxiut    Uif  putranrdlnary 
of  the  Itolli  Memory  Pnur^e  1  ra- 
the case  of  I'uweia  ajid  Wniu>. 

tanr***  Mdd  Wnlcr.  "Dn  you 
I  no  btto  Waeka  only  jn^iaxday  Jn 
Tinaa  flqnare  and  you  never  saw  a«ch  a 
chance  tn  a  hunian  beinc.  lie  ia  in  ■  Ann 
new  poaitlou  and  la  going  aliead  (atl. 

"I  alway*  brllt^ad  be  bad  cood  ftnir  In 
Mm  if  he  ftrr  foiinil  out  h'>w  to  use  II — 
till  1  ti.i.r  iln  iiu.  1  lip  would  gi't  on  his 
f 't  111  n-'C  ^l"''!  iiiontlis;  for  tile  last  tine 
I  i\vv  him  iif  vira4  about  tbo  aortkM  fpae- 
taclo  you  can  InaxbM. 

"And  to  what  do  you  tlilflk  ho  btMbntCO 
hi*  new  grip  on  himself? 

"Nothtns  mare  or  teaa  tban  il><  w  h 
Mamory  Course,  whirh  I  aent  hiia  In  \lm 
hoVi  tbu  U  would  bring  blm  to. 

*Wot  only  baa  Wecka  fouad  hu 
bat  hm  bu  boonn*  bcener  and  SMire  obaert- 
tnc.    lie  aaya  It  la  a  wondarfnl  feeitng  to 
)<<•  sure  of  liu  farts,  aa  Mr.  Jlotti'*  laasona 
LiTo  taught  him  to  ba. 

"He  savs  hp  Is  grttln^  to  rem^mhrr  facp* 
■  till    tjaiui>^  alioui  ai  ix^.ly  as  hU  A  B  C's 

and  tbe  lame  with  telepbono  nuiabns  and 


"Wacia  may  nevt-r  catrh  up  to  Powers, 
bccauae  be  let  his  fellow  clerk  gel  a  pretty 
big  laad.  but  I  am  certain  that  in  anoiber 
yaw  h*  wiU  b*  mllea  nhand  at  Itaa  point 
at  wblch  be  would  bato  baan  tad  bo 
not  learned  from  Mr.  Ruth  how  to  naa 
the  pcrfci-tly  good  memory  that  bla  laccnt 
eapcrt«poe_<rtth_lta  Both  Mamoty  Cbntaa 

time." 

VICTOB  JON'ES. 

For  nhrlniH  ri-ssoni  Mr.  Jnti™  hss 
substitute  I  thf  namer,  IViwor^t,  Wi'ck». 
atkd  Wesley  fir  the  real  names  of  the 
Dcnttoned  In  IhlO 


Daaid  V.  Bntb  bcm  artth  «  poor 
OTT  bimself.   He  says  that,  more  tban  any- 
ttalng  else,  was  wtaat  eet  blm  to  cuHlvaUng 

hlfi  iiWD  m<-niory  and  working  out  tho  won- 
(|i  rful  Itoth  .Sy-BtCTu  winch  ha*  been  tv 
Kponalblc  for  so  many  thou^andi  of  Im- 
proved marooriea  all  uror  tin   (  nlttd  States. 

Mr.  Itoth  arfunlly  eoald  not  reovembrr 
a  i-ia:!  "  name  twrnly  ataMlda  Ofltf  being 
lnm«lucifd  to  bhn. 

Yet  t'xlar  there  arc  probably  10.000 
people  or  mora  in  the  United  Htaies  wIhnu 
Mr.  Both  few  wrt  nt  jytaraat  timm  moat 

'*  *SoSrirt?"""'*°" 

wroHBti  «r  Mir.  Sntb'i  amafiac  mem- 
ory feata  have  been  publi8b«<l  In  newspa- 
pcrs  all  the  way  from  Seattle  to  New  York. 

Ilr  gKK-^  Into  a  hanqu.  t  room  or  leoluro 
hall  anil  aftrr  lil  is  ii  irM.lnrr  ,1  to  fitly  or 
sixty  pc«rle  turns  hU  back  wldle  they 
change  seals.  He  then  picks  out  «fei?  ono 
by  name  and  teUa  htm  hi*  telephone  nun- 
bar  and  bwbMH  eonnoctlon— Tor  lood  mms- 
wa.  M  Mr.  Itoth  Mfa.  there  la  Boihuig 
mtraralnus  about  thl«.  Anyofie  can  do  It 
and  tho  othtT  apparraitlT  "  lmpo«ill)'i>  ' 
that  su   aatuiilah  Mr.    Uutb  s  au- 


"Hers  ia  tbe  wbole  thing  1:-  a  inti* 
ohall:  Mr.  Kotb  taw  a  most  'tmark- 
able  Manaoiir  Oaww.  It  ia  aiiK.  le.  and 
easy  as  falling  off  a  log.  Yet  wlita  one 
hour  a  day  of  praetloe.  anyone — I  dun'l 
caro  will)  ht>  la— can  impioia  bla  mew* 
ory  101)%  ill  a  Hack  and  lata*  In 

six  muDttia." 

Ami  lie  could  ahow  you  huiidrr  h  of 
other  tetters  abnllar  to  Mr.  Smith  s-  re - 
eatmd  in  tbe  laat  month  alone.  Afti-r  a 
m*^  kowa  irttb  Mr.  Both'a  Course  you 
adll  be  amwad  and  faadnatad  at  lb*  aoir 
sense  of  i  imlldwwio  ami  penNr  tbat  filll 
be  yours, 

Ynii  Will  be  freed  forever  fram  tbe  artf- 
fkial  rocmory  tricks  to  whirb  moat  Ot  W 
bad'   h<'i'n  slaves. 

You  nlll  leam  to  remember  fntttntlf 
Names  and  Faces       Btatlstlea  , 
What  You  Bead  rart.4 
Bpcccbaa  Ta«  Haw     ii'  ^  r.  licca 
Talka  Beraona  and  Lec- 

Husitiesa  OolailB  tww 
Selling  I'oinla  tt  aliieaa  Rairorta 

Legal  Polnia  Gbod  Sinrlea 

CoiivenatioM  Hchool  I^^sons 

Pictures  Homiebold  I)ttti« 

History  uiul  Dstcn        Buslnctts  Appotait* 
Streets  and  Numbeta  menta 
Bnalnaaa  fflitttw        SocJal  Kngaca- 
mfnta 

lad  pm  wOl  flad  it.  not  baid  work  w 
ymt  migbt  awpaet,  bat  *ut  w  much  fun 
as  playing  an  absorbing  game.  For  Mr. 
llolh  nialtca  the  act  of  remembering  an  taiy, 
natural,  automatic  proci«s  of  the  mind. 

Send  No  Money 


A  Better  Memory.m 
One  Evening 


Don't  dciul  a  .ulnplp  pimiy.  Merely  dll 
out  and  mail  the  ion;nin.  Hy  rt-turn  [lost, 
all  cbargva  prepaid,  thf  conii  ltte  it.,  u 
Memory  Courae  will  bo  seui.  lo  yuur  iwiue. 

Study  It  one  evening— nior»  if  ynu  iikc— 
then  If  yuu  feel  that  you  can  nut  afiord 
to  keep  tbia  great  aid  t9  man  doHara  ' 
to  bigger  reapnnaihiiiiios—ta  fbliaat  anmaa 
in  life,  mail  it  hack  to  iho  publkbriB  wltb- 
In  Bvo  aa)s  and  you  arlll  owe  nothing. 
Mr.  It  I'li'n  fee  for  peraonal  Instruction 
.Mr.  Ilolh's  System,  whi  li  lie  tun  i\e\ri.  t  \»u->>^    limited    to    flfiy    mrjiiljirs  |s 

oiiil  thrcuKli  ycarb  of  study,  lia-s  b<iti  jut  $1,000  but  In  order  to  a«<Wo  natl  n -wiilj 
into  a  fnii^---  if  ecicn  fas.-inauug  Imsoiis.  distribution  for  the  Rotb  Memory  C/urse  at 
so  «a<.y  Uial  a  twelve  y.  ar  old  chUd  cau  the  time  above  all  otbera  when  Amcr  can* 
1,-atn  ii.cro— yet  su  effective  fai  tbalr  to-  "JJ*  M  tiia  •rtf-tawroomwat  tber  cam  wl, 
provemcni  of  tbe  memory  that  taoadndi  af  pnbllaBaniiaaapiitfha  Vliw  at  aalr  In. 
bwlnaaa  axaeatlTea  all  o*er  tim  oMuln—  If  a  better  wmmr  ■nna  anir  aaa^th 
br  thatar  own  tcatlmrmy— eoaaUer  tha  Both  as  murh  to  you  ai  It  baa  to  thoaanda  of 
Oaww  wall  Pfg**  prieotaB  ta  lhaw.  othrr  business  ni<ni   and  w  -men,  OMll  .lha 

«^   <Ma   IMUto  rnwB  VbMnea  »    Mr-     '^■'Ul"">   today-NoW— |,ut  .l,,r,'t  put  It  Off 

 .  .  _  .     .11  1,..,  .    I.    v....  v,.rv.  iiitri.durt  ry  rnce  is  withdrawn. 

tbe  aioat  famous  trial  iaMycrs  lu  >cw  lurk: 

"May  I  take  occa*lon  to  state  that  I  FnCM  tXAaaiHATlOW  COtWOW 

rcgatd  your  »ituh>  in  Ksvlng  ihi<  «yitfm  '~'  ~~ 

to  thc>  world  B»  a  lulilii-  b.iii  till  lion.  Tff>^^gfc^^>^^^  ifta^M          a?  a 

1h<>  wnndtTtuI  xlmpllc  ity  of  tlio  niithod.  JUMI^MM  Mill  Hill  HIWH 

and  tho  ease  wi:h  which  iu  prlnciiilea  ,                 e  aayvaawaVBV 

rmSWfharniiSdTO*  oc^  ^        I-dopendont  Wnekly 

etaion  to  test  the  efrootlv  !i<«s  of  thi>  D««t.ll4S12,lt»Wo«t40thSt.,NewV«r4i 
fltat  two  le«ron«  In  tin-  i>r<  iiuration  for  ,  „ 

trial  of  an  .m„o..n,   .-n..   m  uh.-h  -^J,,-  r.^.T^r^ZTrZ^^rZ 

I  am  sb.,ut  t.  cn-iiicr.  cutM-    t„   ynu    wUhin    flvi-   days   after  its 

Mr.   MoMuiUii  d  In  t   init   It  a  h-l   too    r>-.'ei|>t  <-r  wnd  you  93  in  toll  payment  ot 

strong.  tba  ceaaaa. 

A  alngle  evening  apent  on  tho  lint  lea-  ^ 

aon  will  glva  you  tho  aeeni  «■  wMdi  lb* 

whole  Itotb  Intern  to  baaed.   In  that  tiat  Itoma....  

atmilng  you  abould  aaatly  dantde  your  mam- 
oiy  power. 

.Tnst  think  what  It  will  m<  nn  to  you  to  .4d<traae  

ban-  twi'e  a*  good   a   m<-r  li.  <J. 

Smith.  Manager  of  tbe  Multlgrapb  Sales 

Of  MoolMal.  aaya:   laa.  aMk.lfctt  , 
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Ki9epEmWorkiii^ 


Some  of  the  Things 
Featured  in  Oct.  Issue 


Rear  AxleCare and  Maintenance 


It  is  extremely  valuable  to  know  just  what  to  do  to  keep 
your  machine  in  good  running  order  all  the  time.  A  slight 
adjustment  here;  a  little  timely  attention  there,  often  means 
the  difference  between  pleasurable  and  satisfying  results  and 
lost  time,  money  and  patience. 

Thousands  of  Auto,  Truck  and  Tractor  owneni  and  drivers  are  constantly 
bothered  with  puzzling  motor  problems.  Just  at  a  time  when  their  machine 
iH  needed  most,  it  iKiMtively  refuses  to  work,  and— "What  to  do?"— "  Where 
to  locate  the  trouble?"— "How  to  fix  it?"  rre  common  questions  that  are 
(luzzlinir.  Practical  answers,  easily  understood,  are  continually  betntr  pub- 
lished in  the 

AMERICAN 

AUTOMOBILE 


ThU  nrtii'lc  tflli  mI>oii(  imf>ortan<'o 
of  rn«r  ailvis;  tho  4i(tcri*iit  typf>a  Bn<l 
klndiij  how  tho>'  o|>«ratp;  common  axle 
troubl««  —  their  cniineH  «nd  curp«;  how  to 
lubrirntK;  b<>ariDfiK  iiiid  Kriirx;  catc  and 
ndjuKtmcnta:  ttio  right  Bn<l  wrnntf  whv  to 
maka  rei>alni,  etc.  W'rtitrii  no  nnjunu 
CKD  un'lentHnd  iirul  apply  ll.  Thnt  m  why 
tli<«  Auto  I>lue«t  in  Kiii-h  u  iiriictii'itl  nioKU- 
Tinf  for  thi>  nutoUl. 


"Brass  Tacks"  for  Repairmen 


DIGEST 


Thi«  i»  lnteni«'ly  liiteri*«tint(  artirli< 
of  value  t><  sny  •iwiii  r,  uuruMi'miin  <ir 
retiairniHn.  Kiill>  illiiatroii-d  with  '20 
dlni'rt-nt  cutiv  of  wliich  twi'  iin-  ahowu 
above  sreatljr  rt'duoeM  Th«'  down. to 
eartb  pmrtlcai  oiiinniT  in  whU-li  th^lu^ 
artiolea  ari>  written  is  ont-  reii»oii  for  ilic 
growing  poiiulurlty  of  th>-  Aiiiericna  Aiitu 
Vigest. 


The  Popular  Magazine  for  Owners,  Repairmen, 
Dealers  and  Gaiagemen 

A  Mamzineof  vital  importance  to  thoae  interested  in  automotivea.  whether 
it  be  automobiles,  trucks,  tractors  or  aeroplanes.    It  is  a  plain,  practical 

monthly  diice-st  of  the  lateut  news 
and  information  concerninK  the  auto- 
mobile world.  Brimful  of  helpful, 
inatructive,  money-saving  informa- 
tion compiled  and  written  by  the 
lient  informed  and  hitchent  salaried 
men  in  the  field. 

Every  Issue  a  Wonder 

Covers  every  po»Bible  phase  of  the 
:iutomutive  industry;  answers  every 
ijueMiiun  thai  could  poMibly  be  asked; 
tfxpluin»  and  simplifles  thousands  of 
prublerns  that  puzzle  the  motorist. 
Uncovers  motor  mysteries  that  make 
possible  bikf  5nvin>r8  to  every  auto 
owntr,  repairman  and  (raragcman. 


ELEaRlCAL  WIRING  DIAGRAMS  Shown  Every  Month 

.A 

Sign  and  Mail  This  Coupon 


American  Automobile  Digest 

92  Bullor  Bldg.,  Cincinnati,  Ohio 

Oejjtlkmks:   Kn<-lo«''il   in  for  wliidi 

pleaw  enii'f  my  ••nlwriiitlori  to  the  .\ itieriruu 
Aotomobllo  HiKXt  for  one  \i-(ir  and  wnil  men 
copjr  of  EDgeliiiitn't  \uii«  rnU.  iw  i<«T  >imr  oHit 


An  immen.sely  important  feature  for  every  car  owner,  driver  or  repairman. 
Fully  explains  the  electrical  equipment  of  every  car.  Showa  how 
to  make  necessary  repairs  and  adjustments.  Enables  one  to  (juickly 
locate  and  correct  any  startinjr.  liKhtinjf  or  ignition  trouble.  This 
feature  alone  is  worth  many  dollars. 

Read  What  Subscriber*  Say 

"DIrnit  b«lp«  to  kMp  down  gmnt* 


Name  , 


Address 


City. 


Stat*. 


•u^cripUoiu. ' ' 

"Am  HUrnriM^il  at  thm  wealth  uf  Informa- 
tion t^r  Uycvat  cur<tJkln».  It  *h'iiiM  h« 
•Tompul^rT  oT  «ll  injto  uwner».  itrlT«r» 
mnti  rrpairmrn  t<i  rrmiS  It.  Wv  would  jciit 
b«tt«r  rvvttliji  trum  uur  car*.'* 

"Th«  DUint  U  vuod  and  hrlptul  H>t* 
jniit  ■£ann4*d  a  roupla  of  pafva  and  ihr-j 
arv  s  totl  rriouir^>.  " 

"llava  raail  tha  l>iffvat  from  rwrer  ta 
r«w«r  and  flnij  many  Intrrratjntf  tnlnsa 
worib  knowing." 


I  eaasol  aar  tno  narh  In  favar  of  rh* 
l>la«at.   It  la  a  ma^aaiaa  ownara  alMuld 
not  b«  witfeoat.  * ' 
■  Your  maaaglna  la  th«  l>aat  f  r— 


It  caitainljr  la  Ana  for 


for  auiomobi 
rMMdnnrii 

'Am  rrraUr  plaaaad  with 
Autimobil*  fnnat.   flai  ll  aqoal  to  nr 
mntur  paper  puDliabad." 

"KarriTrd  tba  Amarian  AntaaaoMw 
IXvMit  and  Autocraft.  Ttt*r  ara  worth 
duubia  tbe  priea  jnM  aak  for  than." 


American  Automobile  Digest 
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All  Tho  Time 


Every  issue  of  the  American  Automobile  Digest  is  timely 
— up  to  the  minute.  Its  readers  are  informed  of  the  latest 
developments  and  achievements  in  the  Auto  Industry. 
Deals  with  everything  of  interest  in  the  business.  Tells 
the  things  you  want  to  know  in  words  easy  to  understand. 

Practical  Information  About  Autos, 
Trucks,  Tractors  and  Aeroplanes 

Th*  entire  aotomotive  field  in  covered.  Nothintr  of  iini)ortance  Ib  over- 
looked. Every  corner  of  the  country  in  searcheH  ;  every  source  of  infor- 
mation is  tapped  for  sny  news  of  rnterest  and  benefit  to  owners  or 
repairmen  of  Automobiles,  Trucks.  Traclurs  or  Aeroplanes. 

Any  sinirle  issue  is  worth  darena  of  dollars  to  any  owner,  driver  or 
repairman.  Contains  hundreds  of  idean  of  real  practical  value  capable 
of  application  to  your  problems. 

Engelman's  AUTOGRAFT  Is  Yours 

with  pverj  ypsrlv  rnih^rrlptlon  we  sre  girinit  a 
cnpy  of  t)iifi  rtiniiirksble  tMM'k.  It  im  iini-  of  uxei 
mrwt  ▼sliiulile  liooks  erer  iasned  on  tlif  Hiiliject. 
f}ii>ta  riKht  down  to  li«Ml-rork  snd  U-ll*  the  otory 
of  Autoni<>bilf>  oiierntlfiii  in  u  wajr  eaxy  to  iimier- 
Dtnml  Equsll)  interestlnic  U>  the  retcran  and 
thv  tMwinuer.    Brimful  of  nioney-auTiote  id<«as. 

More  Proof  from  Our  Readers 

**TSf*  DfffMit  U  tlw  hmmt  paper  I  mwr  sulMoHHfHj  for  In 
my  Itfr,  >\ouMn't  miM  •  t**py  tor  mnjriMnm.  Kvrry  copy 
U  WTjf-th  m  dolhur." 


Tips  on  What  Youll  Find 
in  the  November  Issue 


Motor  Car  Springs 


Here  Is  no  nrtirle  every  Atitolst  slioiiM  n-sij. 
!-|>rinKB  are  an  importJiDt  part  of  an  auto  nnd 
X"'i  innob  i-iiri'  ran  not  l>e  aiven  Ihr  subjfct. 
A  Itttio  timely  attention  often  i<nT<'«  bit;  nx- 
l>enae  nnd  thin  nrticlo  shows  how  <<BMily  that 
attention  cnn  bo  vlven.  Fully  illustrated. 
When  you've  read  It  yoa  will  know  why  wo 
rlaioi  such  eiroptioaal  value  for  Tbo  Auto 
Uign^ 


HHching  Up  the  Tractor  Plow 


■nrthhir  In  Ihr  MaCo  Ibi*  that 
r«>ntj|jri«tH  ii4(  murh  mltdiblr  trif>iiTnali«ci  s»  Autucrsft  Slid 


'  I  nerar  ymt  rmme 

 itJiirKtH       murh  r 

iho  Amrrican  Aut«*inu6kl«  Oiswt 


The  D(n*t  and  A<rtn<T»ft  honk  iirr  ro- 
il. BoUi  mrt.  brimful  r.f  Tuhaiblr  (iif-  rma- 
Am  easvrlr  ■wajtuiic  Uh»  ntixt  (■•u«.** 

**  Am  rvry  morh  pIvMril  with  Aat'Mrrmft.  It 
la  an  rxrvllcut  book  fi>r  th^t  liii«v  mAn.  Ita 
wwsaation*.  t1)r*.t-u<>ri«.  rnuUtina  and  ilaacrip- 
tioaa  are  plaliilr  act  forth." 

'*  Year  fine  uiaaaaina  arrivad  O.K.  Tti*  tn- 
fortamtw^n  an  Aat»  awn*r  s«ta  from  It  i«  wrW 
worth  t<^  tioaa  the  prim  of  a  yaar's  aub- 
acrlptioa. " 


*'  Am  wril  pl«aa«d  with  Aato  Dlaaat.  Haw  Iramrd  maiy 
thinir*  at>oitt  handliinr  my  car.  It  tftjlji  m*  ajl  about  th« 
conman  diAcultiaa  and  how  to  npair  tbam." 

"I kn««r »»rT lltti* nbniit  aatomohllaa.bnt  rmir  "Don'la" 
for  tha  autoiat  ai>d  other  hinta  helped  laa  aplcndjdijr.  ** 

**  Aatotfraf  t  cam*  a  faw  dara  a^  ^  alao  th<*  Dis^at.  Am 
well  |>laan-d  with  buth.  On*  ilam  1  found  la  well  worth 
all  ther  rD«t,'" 

In  litoklnit  thr<iush   Autorrmft  waa  inir. 
il  rn  rrcvlva  aucti  a  An«<  book.  Tha  p«<r- 
-'«<t        nf  tYD"".  flnr  iiat^f  —  and  balna  ao 
full  of   uapful  lnf(»muitii>n  —  tc   la  artiially 
worth,  more  than  Uur  prica  paul." 

"  Am  mor*  than  pfaaaiMt  with  thaDliraat.  It 
In  worth  I4>n  tim4*a  thp  prirv  aakrd  to  any  mi* 
l««rlat.     EverythlDS  In  It  ia   from  practicml 

"  I  think  the  Dteaat  la  lha  b«at  AntooobiU 
papar  I  hsvo  vrvr  aatn." 


Trartor  opemtion  is  n  subject  of  fcrowinK 
iaiiMirtance,  tienni  tbo  timfllneaa  of  this 
article.  As  you  will  sec  from  the  rvxluced 
illuntrntlon.  wn  handle  it  In  a  moat  pmcticsl 
tnnnni<r  nnd  Rivu  somo  valoable  information 
of  intemst  to  tractor  folks.  Motor  Auto  !>!• 
Ktwt  proKrcsHlvenoes. 


Thoaaandfl  of  such  letters  in  our  flies  prove  the  value  of  our 
mairazine.  No  auto  owner,  iramre  man  or  repairman  can  afford 
to  be  without  it. 

Only  $1.50  Yearly 

Any  ainirle  isaue  is  worth  ten  times  the  subscription  price.  Get 
a  copy  NOW !  Go  to  nearest  newsstand  and  buy  this  month's 
issue,  or.  fill  out  this  coupon,  enclone  with  your  chock  or  money 
order  for  $1.50,  and  ^e  book  and  mamzine  will  come  promptly. 
Examine  tbcrm  carefully.  If  they  are  not  all  we  claim,  return 
the  book  and  we'll  refund  your  money  without  question. 

REFCKENCE:  ANY  BANK  IN  CINCINNATI 

92  Boder  BMg.,  Cincinnati,  O.,  U.  S.  A. 


Sign  and  Mail  This  Coupon 


Amertcan  Aato«iiob«le  Diceat 

92  Bntler  Bids.,  Cinannati,  Oliio 

Orjrri.FMKS:  Knrloao*!  is  fl.RO  for  which 
plenae  enter  my  auliaoription  to  the  AniericHn 
Automoblli'  I^iuoiit  for  one  .vc-ar  and  Bi>nil  me  ii 
oopy  of  KnffdmBQ'a  Autaoruit,  as  per  your  oflur. 


City. 


.State. 


POPULAR  MECHANICS 


ADVERTISING  SECTION 


Do  You  Want  an  Important 
rHigh  Salaried  Position 

Are  you  merely  "one  of  tbo  crowd."  or  do 
you  stand  out  from  the  other  men  in  your  or- 
ganization? If  you  want  an  innportant  position 
with  high  pay,  you  can  have  it— if  you  are 
Qualifi<>d  to  do  the  work  I 

LaSallc  vxp^^rts  will  ehow  yoabow,  gnide  yog  ttep 
by  step  toBoeeem,  and  help  aolvc  yoor  personal  buai- 
neaa  problcma.  Our  plan  enables  yoa  to  train  dorinr 
■pare  hoars  without  interferenco  with  yoor  present 
dutiea.  Give  us  your  namo  and  address  and  mark 
wit  h  an  "  X  "  below  tho  kind  of  position  you  want  to  All . 

We  will  tbcn  nail  catalog  and  fall  psrticular* 
rstrardtng  oor  low  cost  monthly  paynvcnt  p.'sn. 
Also  our  vahisblo  book  for  ambitioos  men.  Ten 
Years'  Promotion  in  One."  Tear  oat  and  mall  this 
advertiaeroent  today ,  No  obligation  to  you . 

~~        ~~'        Coupon         '~~  ~" 

□ HIGHER  ACCOUNTANCYt 
Trainins  for  positions  as  Aoditors.  Comptinl- 
tan.  Certified  i^jblic  Aecoantants.  Cost  Ae- 
eoimtanta,  etc. 

□ BL'SINESS  LETTER.WRmNGi 
(New  Cootk)  Traininir  for  poaibons  as  HoON 
Corrtspondenta,  Saperviaors  of  Correspoo* 
dcnce.  Mail  Sales  Directors,  Correspondenoa 
Critics.  Letter  Executives;  and  in  the  handling 
of  all  special  correspondene*  feredits,  col  lee- 
tioDS,  sales,  adjustments,  cte.)in  which  expert 
ktt«r-wriiJii]r  ability  is  reqairvd. 

□ INTERSTATE  COMMERCE  AND  RAIL- 
WAV  TRAFFIC:  Trainina  for  poaitlona  as 
Itajlroad  and  Indoatrioi  Traffic  Managers.  Traf- 
fic Kxperta,  etc. 

□ UVW: 
Training  for  admission  to  bar  and  cserutivs- 
business    positions  riquirinir  legally  trained 
men.    Degreo  cf  LL.  U .  conferred. 

□ BUSI.NESS  AnMINISTRATION: 
Training  for  OtTlcial,  Miinageriai,  SaWi  and 
EzcscoUve  positions  In  Business. 

□ BANKING  AND  FINANCE: 
Training  for  Exfcutivi-posltionp  in  Banks  and 
Financial  Inntituticrg,  Tvllrm,  Cashipm,  Trust 
Oiliccrs,  Financial  lUniiagers,  etc. 

□ BUSINESS  ENGLISH: 
Training  for  podlt  ions  as  Bosinesa  Correapoo- 
dents,  BtiBincss  Literature  and  Copy  Writers. 

□ COMMERCL^L  SPANISH: 
Trslnins  fur  poaitiona  as  Koreign  Correspon- 
dent  witJl  Spanisb-SprakinK  Countries. 
EFFECrrVE  PUBLIC  SPEAKING: 
Training  In  tho  art  of  forevfol.  effective  speech 
— MlnlBters,  SaU-«men,  Fraternal  Leader*.  Pol- 
Itielana,  Clubmrn,  etc, 
BOOKKEEPING! 

Training  for  Expert  Bookkeeping  Positions. 


□ 


LaSall*  Extension  University 

•The  WorWt  Grtatmtt  Ejctttuton  Vatvmrsity" 
Dspt.  1264  RA  Chleaco,  Ullnata 


FINISH 
THIS 
SKETCH 

I 

■ 

Do  you  like  to 
draw?  Do  you 
want  to  become 
an  illustrator? 

Then  finish  this  sketch  and  send  it  immediately.  Yoa  mry 
be  one  of  those  who  can  become  a  highly  paid  newspaper 
cartoonist.  Clare  BrigKs.  who  draws  '  When  a  Feller  Needs 
a  Friend."  makes  $100  a  day,  Outcault  earned  over  (200,000 
with  Buster  Brown. 

Through  the  Federal  Course  in  Applied  Cartooning,  America's 
32  greatest  cartoonists  will  help  YOU  become  a  professional. 
Think  of  receiving  help  from  such  authorities  as  Clare  Brings. 
Sidney  Smith,  Fontaine  Fox,  Frank  Kmg  and  many  otliais! 

Send  for      Road  to  BIggw  Things 

If  you  are  serious  about  developing  your  talent  for  draw- 
ing, send  for  this  book.  It  describes  the  Federal  Master 
Course  in  detail.  Cotitains  studio  pictures  of  the  Federal 
Staff.  Shows  how  with  Federal  training  you  can  win 
success.   Send  6c  in  stamps  now,  to  cover  postage,  to: 

Federal  School  of  Applied  Cartooning 


9203  Warn«r  Building 


MINNEAPOUS,  MINM. 


lict  Mc  train  VOUju 


My  advice  to  you  is  to  start 
right  now  to  take  my 

Home  Course  in  Aviation 

and  prepare  to  fill  one  of  the  big  jobs 
later.  Wonderful  opportunities. 
Trained  men  in  big  demand.  Prepare 
now  for  big  future.  Lessons  are  easy 
to  understand.  Write  TODAY  for  my 
FREK  BOOK.  "TW  Satan  >(  Anriiss," and 
1  will  send  it  and  write  you  a  personal 
letter  that  will  interest  you.  Address: 

F,  CAMPBELL,  Cluel  Instructor 
National  Aero  Institute.  916  S.  Midstas  Ave.,  Dc*L  1199,  Osoci 


t'ofmrrt*'  Third  Arc  of 
tiu!  R4>)-a]  Kli'inir  ^'-^ipm. 

CAPT.  GEO. 


WANTED -Railway  Mail  Clerk!] 


Averase  $117  Monlh  y'--.„^u„  ,„,„„,. 

D(9LM94,  Rochester.  N.  Y. 

Sirs:  .^ftitl  tnr.  wittioct  chtrtf. 
M)  dsmiilr  tUllMSy  Mail  <  l«fk 
Kxsniiiiatton  uuexttoii^:  (3l»rh»d- 


Hundreds  Needed 
At  Once 


bure  Pay.  Life 
Job.  Pull 
Unncccs- 
»ary. 


^      iilr  Khoning  placra  of  sll  V.  S.  Cot- 
>     rrnniciit  ooniiiiK  I'xamlnatlou*:  i3i  Hit 
"•f  oibrr  KD»«miii«it  jc»b»  fi"»  op»n  to  own  aai 
womAn.  and  '4 1  fro*  book  d«'*cribir^  thrai. 


NAMr. 
AniiKKHS. . 


•DigfllZ6<3l5yC<55gTe 


POPULAR  MECHANICS  ADVERTISING  SECTION 


f.S! 


iW. 
Hoorr 

DkkMMl 

Americs'a  f omxvt 
Antbority  on  llem- 
ofrTninins.  (*ubli<? 
BpokinK.  Self 
PTMaioa,  Lecturer  nnd 
PrliwHp«U  of  tbo  PIcluon 
MoBary  St^hool.  Heant 
BnDdicv.  Chicago. 

The  Executive 


Mr.  WinUim  B.  Weeki,  DU- 
trtct  Attomryqf  Putnam  County, 
S.  r.,  *crit«9  : 

"  After  a  thomuah  trini  of  joar 
method  of  meatal  and  memory 
trtkininn,  I  ilnd  It  to  t>«  not  only 
8l«t  p|a«<i  —  "imply  wonderful.  I 
(uui  trothfully  aay  that  I  would 
B01  >>«•  uvnlo  without  thal>«Defita 
I  )uiTt<  r<«-«lved  from  yonr  study 
tor  HO.IAXJ." 


The  Salesman 


O.  O.  WehmHtr.  of  the  Amrri- 
can  Minrr'l  Ao^drnt  AiuKxHil- 
Uott,  Indianapolu,  2nd,,  teritet : 

"  I  can  bonently  and  trnthfally 
aay  I  am  a  nem  pvmnn.  I  harn 
a>or«  frlfndu  thnn  I  rcwlly  oi- 
p«<-t«d  I  could  hareiETerynnowho 
hiut  known  meMtyi  that  a  wonder- 
ful rhanice  hit*  rom<'  over  me  in 
Ihr  iaat  ail  mOQtha  It  In  all  dne  to 
lh«  Uiosfoa  Uchool  of  Memory." 


Perfect  Your  Memory 
and  You  Can  Command 
What  Salary  You  Will 


Your  salary— what  it  is  today— what  it  will  be 
tomorrow — depends  very  much  on  your  memory. 
Tricky  memories — wandering  minds — unable  to 
grasp  detail  —  have  thwarted  thousands  in  their 
battle  for  success— have  held  them  down  to  bare 
living  wages  —  working  long  hours  with  slight 
prospect  of  advancement  —  subordinates  for  life. 

The  Ability  to  Concentrate, 
to  Think  and  Express  Your- 
self Clearly  Means  Every- 
thing to  Your  Success 

America's  men  of  power —  in  business,  social 
or  public  life — are  uniformly  men  of  trained 
memories.  Train  your  memory  properly  and 
you  will  find  yourself  able  to  concentrate  abso- 
lutely on  matters  at  hand  —  to  think  and  speak 
connectedly  —  to  develop  self  control,  to  over- 
come self  consciousness — to  make  your  PERSON- 
ALITY DOMINATE.  Think  what  this  means 
— a  better  position  —  bigger  pay — social  and 
business  success  — the  EFFICIENT  LIFE. 

Give  Me  10  Minutes  a  Day 
and  I  Will  Give  You  a 
**  Steel  Trap**  Memory 

That  is  all  I  ask — just  ten  minutes  a  day  for  a 
few  weeks  and  I  will  train  your  memory  just  as 
I  have  trained  the  memories  of  50.000  others.  I 
will  make  your  mind  an  infallible  classified  index 
from  which  you  can  instantly  select  facts,  figures, 
faces,  arguments.  No  matter  what  your  age — 
your  education  —  your  vocation  —  your  place  of 
residence  —  I  can  make  you  "forget  proof  "—can 
train  your  memory  for  SUCCESS. 

Special  Offer! 

"How  to  Speak  in 
Public"— FREE! 


The  Public  Speakei* 


Curt  y.  Srhn.i-  r,  tmr  of  CoH- 
fomia*s  bigQKSt  tncn,  %priU^: 

* '  I  have  be<'n  Imprcnrad  phral^'KltT  9m4 
fiHinUJIy  bcronU  my  "Wn  f)ip«^CaUon«  by 
the  ronlinu«il   atudy   of    your  coutm. 

ca-tlrd  uiM>n  to  talk  •(  Chunit^r*  of  Con- 
tTMMYv.  rr«l(y  br«r^a.  •^IvvrtlBlnr  clnbfl 
•rid  Dth<>r  mpetinrM  Mhouki  tmk*  year 
rounH).  I  unK*filt«ttntflr  JTvcocniiMod Tl 
to  017  tnaajr  fricoda." 

In  Social  Life 


R<Aand  Milier,  of  tftw  Tcrh 
City,  write*: 

*  *  Wh*t  I  hnve  rotl«B  trotn  rmr  mfihoM 
hmm  ■druicvd  me  boCh  pcK-kaUjr  umI  nnaa 
ciaMy  and  1  fe«l  IK  my  autjr 

In  tr'l  yoo  of  ihvtMl 

•xecllvDt  raaolte." 


The  Key  to  Success 


For  a  limited  period 
I  am  offering  "  How  to  Speak  in 
Public"  a  de  luxe  edition,  hand- 
somely bound  book  —  regularly 

prtcwl  nt  $2.00-FREE  to  every  student 
entolling  in  my  course.  Full  particu- 
lars of  this  unusual  offer  —  together 
with  a  copy  of  my  famous  Memory 
Teat  and  my  remarkable  book  "  How 
to  Remember  "  will  be  sent  FREE  — 
simply  for  the  mailing  of  the  coupon 
or  a  postal.  This  is  YOUR  opportunity 
—  mail  it  NOW. 


Prol.  Henry  DScksoo.  Prin.  Dickson  ScluNa  ol  Mtmrnj 

rr««<  «f  t7h*nre  and  wtthoot  obllcfttloa  f 


PImm  Mind  fD4 
booklet   ^'  " —  ' 


M«morT  TMt.  (jirr  fart*  ufi  your  apvcwJ  off«v  of  ■ 
P7  of     How  to  B»wmk  In  I'ublic." 


CopT  1 


S'rwt  and  No. 


City. 


.SUle  
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POPULAR  MECHANICS  ADVERTISING  SECTION 


**Vm  as  Good  a  Man  as  Jim!" 

"Thev  made  him  manager  todav,  at  a  fine  in- 
crease In  salary.  He's  the  fourtii  man  in  the 
office  to  be  promoted  since  January.  And  all 
were  picked  for  the  same  reason — they  bad 
studioa  in  spare  time  with  the  International 
Correspondence  Schools  and  learned  to  do  some 
one  thmg  better  than  the  rest  of  us. 

Tve  thoasht  It  all  out  Grace.  I'm  as  eood  a  man  as  any 
one  of  tbem.  All  I  need  Is  special  trainiaK— and  I'm  ^oin/i 
toget  It.  If  the  I-  C.  S.  can  raise  other  men's  salarua  it 
can  raise  mine.  If  it  can  brine  a  better  borne  with  more 
comforts  to  Jim  and  his  family  it  can  do  it  for  us.  See  tbia 
eoapon?  It  means  my  start  toward  a  better  Job  and  I'm 
Voina  to  mail  it  to  Scrantoa  tonight  I" 

Thonsandsof  men  now  know  the  joy  of  happy,  proitperoua 
homes  because  they  let  tbc  International  Correspondence 
Scbools  prepare  tbem  in  spare  hours  for  bifii^er  work  and 
better  pay.  You  will  find  tbem  in  offices,  shops,  store*, 
Bills,  mines,  factories,  on  railroads— everywhere. 

Why  dont  yoa  study  some  one  thing  and  set  ready  for  a 
real  i9b,  at  a  salary  that  will  five  yoar  wife  and  children 
tbe  things  you  would  like  tbem  to  have? 

Yoa  can  do  it !  Pick  the  position  you  want  in  tbe  work 
on  like  best  and  tbe  I.  C.  S.  will  prepare  you  for  it  ricbt 
n  your  own  home,  in  your  spare  time — you  need  not  loM 
a  day  or  a  dollar  from  your  present  occupation. 

Yes,  you  can  do  it!  More  than  two  million  have  done  tt 
In  tbe  last  twenty-eiffbt  years.  More  than  100,000  are  doina 
it  risht  now.  Join  tbem  without  another  day's  delay. 
Mark  and  mail  this  coupon  I 


TIAN  our  HCRC  ■ 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  669a-B  SCRANTON.  PA. 
Ltn,  without  obUgattnK  me,  how  I  oan  quaUly  tor  tba  potltloa, 
tiM  sobiMt.  iHfort  Which  I  mark  X. 


lutrnuoAi,  RsaisBitK 

Klaclric  Li>1i«ln>  mmA  Railway* 
Uactric  WUiBB 
Tatasraph  Kactaca* 
Tatafffcooa  Wort 

■BoaAaMAL  ownn 

Marinnlcal  OraftaiMa 
ttecklM  Shop  Practfos 
TeofaBaker 
G«a  Esfinr  Oycating 
oiriL  BiwiiKKa 
SorrayioK  um4  Mapp4af 
■III  roHBiii  OK  MaiaiiB 
■TATiOHAHf  uoiirini 

Marina  tM^mtct 
SMp  DrafuoMa 
ARCHITECT 
Coa tractor  and  BalW^ 
^  Arckltactmal  DraftMBaa 
.  Oaocfata  B«IM«r 
'9(rv<luf  al  K^a^aaCT 

nraRiia  isb  hriti^a 

Shad  Matal  Workn 
TaxHIa  Oraracar  or  8vp(. 
CHF.MUT 
MafBamatica 

Maaae  .  


SAJLSSMANSHtP 
ADVUITUINC 

K Window  Trtoutar 
Show  Card  WM««r 
jSica  Painter 
_  Railroad  Trainasaa 
Z  ILLUSTRATING 
_  Caiiooainc 
_  BUIIXKHH  UkKknum 
Private  Sccratery 
800KRKEPKR 
Stasopaphcr  and  TyplM 
Can.  rabllr  Arcoustaot 
TRAmC  MANAGER 
^Ralhway  Accountaol 
jCmnmerdal  Law 
COOD  ENGLISH 
Taac*«er 

Conmoti  Sdiooi  Sublacl* 

q CIVIL  SERVICE 
Railway  Mail  Clack 
M  iCTOBOBlUt  OPSRinse 

■^NaTlBBlloa  insaaabh 
taBlOtLTCRS  in  rrMf* 
PaaKrr  Baktav  Ifj  llalUa 


Oecapatloou 
Street 
aad  No. 


a»y. 


.  Stale- 
moon 

Im%m  ■iiWiiaiil  ^:^JTrt^po^ultnc€  BehooU,  Montrmtt,  Canada 

/'ha»f!  ifditiou  Popular  Ucchauim 


DONT  BE  A  USELEl 
WEAKLING  • 

Weak.  «i'-kl.T.  anapmlc  men  bare  no  chance  in  the  battis 
lir)<  Nobodv  ffive*  them  aaecimd  tbought— they  don't  ooa 
Th,^  STKON<r  mill)  in  the  oni<  ertsrybody  looka  up  to;  « 
miikc*  frien'la  on  vrvrr  hand,  who  ireta  ahnotl  in  the  wci 
wtiu  ttlna  Uio  woman  h  wanta,  who  nahM  m  aiicneaa  of  ■ 

You  ntnvt  wUl  t*t  anywban  wnrOi  while.  If  rou  al 
tli«  boirm  of  c*jn«tip*lion  Ui  Mcp  thniuaii  rour  ayvti 
•Ijialinr  awur  tant  anvray  aad  MfufMin*  your  tan 
Yuu  c  't  do  any  work  that  eaantii.  Urou  ar«  wrar' 
br  chr  lie  draprp*la  and  ii)dlaMtlaa.  Yoaw««i'ta 
frirndr  U  h«la  y»«  on.  If  billouHiaaa  ar  aay  olhw 
menl,  inakoi  yea  ■  ■lekly  groaen, 

GET  RID  OF  YOUR 
HANDICAPS 

You  ran  do  II— yoo  c»n  fr^m  yoaraatf  of  th» 
that  »tr  making  It  impoMlbl*  for  you  to  d« 
ai>d  adrnvca— iriat  ao.'>ncr  or  later  wJI  cana»  _ 
your  prvaent  job.  Yt.u  ran  bnild  T'^ur«#lf  up. 
yoar  aauarlaa,  elaar  your  l>rBi».  aurinrllMn  ei 
and  atari  fmh  in  the  nro  ufllr«.  If 


oraaa  and  atagrt  fmh  in  the  mm 

TatfrXCK  THB  PACTS  AND  ACT 
t  doaaa't  awka  aay  dlffmnca  wna 


wnat  yoar  pmant 


aa  yaar  ariad  to  raaiady  ■» 

M>d  you  wJllWlN  OUT. 


hTMOMOyONT. 

Thr  |Vr<«-lllan. 


ditiaa^  

tba  risht  way,  and  you 

STRONGFORTISM 

Stronafortiain  i>  amply  Natoro'a  way  of  eurlaa  I 
ilia  and  baiidu)<  up  the  bumaa  orsaaiaa.  No  | 
medkrlnea  or  drtuciriat'a  autw  aboat  It.   No  ai 
ayatam  of  llrlna  cxarriaea;  no  faacy  fHlia  of  I 
laat  Waf  »'»  way  af  LMaa  LNa. .  Stroacf ortiaai  J 
cuej  ih'Muaiuto  of  m««  ui  '* 

tatad,  womout  awalMod.   

away  the  alliaanta  that  braha  than  < 
tbam  new  Ufa  and  aaea  aad  vicar. 
AirioatprtUati  ran  aad  win  do  f<ir  YOU  wliat  it  haadi 
tor  raiCM ,  M  y  II  f a  haa  been  aiyant  in  ■tadyiaa  NaMi 
BMthoda  uf  rurina  chronic  Ilia  aad  hatldiiic  ap  atal 
down  humanity,  liar  iaara  are  aa  Oaad fa  the  c 
of  Ihm  anlvrrar,  Tharo't  as  cwaaaw 
ay  AilAKTKK  la  Inprora  yoa  ISO  p 
ftfllow  oiy  dirertiona  for  a  few  laaatha. 


laad  aa  the  oparaBi 
awark  abeat  tham. 
>  par  eaai.  if  yaa  a 


SEND  FOR  MY  FREE  BOOK 


"Piaaiuttaa  aaa  CaaaamaUaa  at  HaaWa.  Hi  lagih  aaa  Maalal  taaiM"  a 

toll  you  i]l  al.out  (na  Sclenre  of  8truncfortiaw.  Teu  waald  aiadly  i»a»  — 
cnonav  for  thai  boolt.  If  you  kaev  wttal  it  woold  ao  for  roe  fT'S  PUB 
p«a<  for  a  aoa*  tadav-NOW.  Yuu  can't  afford  to  be  wtthoat  li.  EacM 
three  Ze.  atamiM  for  pariiinr  and  poataae  and  I  II  mail  yoa  a  aapy  at  aai 

LIONEL  STRONGFORT 

/■»li»<-ai  aad  //MilA  Speriiaiiel 
I10«  Stra—fart  laotMata 


INSPECTOHS 


TRAVEL  THE  COUNTRY 
$110  a  Month  at  the  Start 

Th(»  attrnct ire  Hi. J  (  f  th«  Hallway  TraSe 
loapc^tor,  and  the  arlfndld  aalary.  mmfca 

til  la  the  id<««l  priifeaafon  for  thf>  ambitloai 
younirtJiaii.  Railway  TralBp  InapertorK  wOlk 
.lailv  .■■1'...  rallroa<t  oUclala  for  the  protCO- 
tlon  ol  th«  trarellra  polillc  They  tyaral 
with  affommodatlon  »  In  kwtplag  with  tbo 
Tiationp>ll>ilit>  cxf  tin  ^  work. 

The  Demand  Today  is  Gre^ 

rar'af.fc  mm  art  i>«!»ded  for  thia  v r afi mIh -Ma 
•  lio  can  aiaap  detafla.  and.  farpa_to_tht  >ap..  Wa 
pUrr  men  »ith  tha  ra<lroada  aa  Jralla  kaBa<«iS. 

nr.»  tralnijiB  ihma  la  throe  wontha  for  I 
Traduai>«  atart  al  lllO  a  moath.  — 
Mm  nho  ataited  atoiir  c  our  cm 
aa"  hold  poaiiloni  today. 
Oiir  r.Mir»«  la  raar  tn  Wcrn  durlna  i 
a  cominon  «^hiK>l  edacal  '<«  necJ-Oai 

Srnd  in  fh>-  Orportuol! .  Cloapaa  —  — r- 

full  Information.  , 
irTt  Wai'inrwlll  narcr  btlac  yaa  a  batter  pa* 
f\\^i  •    t»i.n  th*Ti  thia. 

SluiUrJ  Business  Trnaaf  iBitiMc.  Mik.  N,  T. 

aaaaaaaoeaoaaa    OPPOlmWITV  COWPOM  .—oaoai 

■taadaH  •atiaoia  Tralolaa  laatlarta.  BaMato,  B.  1 

Vlrav  arnrt  nw  bo'.klel  D7«  aiplalitlnc  four  Ball** 
Irulllc  bii.t»  ct«it'a  Couraa. 


u^Kj i  i^uo  Ly  Google 
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Surely  You  Can  Now  Afford  to  Own 
This  Great  Library  of  Knowledge! 

ALL  SETS  REMAINING  OF  THE  NEW  ENCYCLOPAEDIA  BRITANNICA 
PRINTED  ON  THE  FAMOUS  INDIA  PAPER  OFFERED  AT  A  BARGAIN. 


ARE  you  one  of  thoM  who  do  not  own  a  Mt 
of  tho  new  and  wonderful  Encyclopaedia 
BiiUnnlca    because    you    THOUGHT  yoa 
couldnt  afford  It? 

Have  yoa  wanted  this  splendid  library  of  facts 
ever  since  you  first  heard  about  it  but  NEVER 
IKOUIRED  how  easily  it  could  be  purchased? 
This  set  would  give  yoa  a  tremendoas  advas- 


ta, 


Ti 


hink,  too,  what  it  would  mean  to  you,  to  your 


children,  to  have  access  to  the  SUM  AND  SUB- 
STANCE OF  ALL  HUMAN  KNOWLEDGE. 

Consider  what  a  satisfaction  it  would  mean  to 
have  at  hand  THE  ANSWER  TO  EVERY  QUES- 
TION which  comes  to  an  active  mind. 

The  Brltannica  covers  the  whole  range  of  man's 
thoucht  and  activity  and  achievement— it  contains 
more  than  41,000  special  articles,  mor«  than  500,000 
indexed  facts. 

Both  for  profit  and  pleasure,  the 


ENCYCLOPAEDIA  BRITANNICA 


HANDY  VOLUME  tSSUE 
Is  on«  of  the  best  inTestments  any  ambitioua  man  or  woman  can  make. 

To  briefly  describe  its  scope  is  impossible.  It 
contains  hundreds  upon  hundreds  of  articles  on 
religion,  philosophy,  history,  art,  science,  litera- 
ture, manufacturing,  engineering,  law,  physics, 
commerce  and  scores  of  other  subjects — 41,000  arti- 
cles in  all.  It  abounds  In  everyday  useful  facts 
that  satisfy  the  Inquisltlveness  of  the  child  mind, 


that  enlighten  the  housewife,  the  farmer,  the 
business  man,  the  Investigator,  the  educator  and 
the  lawyer. 

Men  and  women  in  all  walks  of  life  are  amonc 
the  200.000  owners  of  the  Eleventh  Edition. 

IF  YOU  DO  NOT  OWN  THE  BRITANNICA. 
WHY  NOT? 


This  Is  Your  Opportunity  to  Own  an  India  Paper  Set 

What  sets  remain  unsold,  and  these  are  comparatlraly  few,  are  all  that  will  be  printed  on  the 
famous  India  paper.   No  more  are  procurable. 

As  yon  know,  this  very  thla  but  strong  India  paper  made  this  great  work  more  convenient  to  handle 
tod  more  Inviting  to  read. 

Th»M  Mta  ar«  off«r*d  at  prices  and  terms  which  maka  tha  Brltannica  a  barcain  to  anyooa 
who,  lika  you,  doa*  not  yat  own  a  aat. 


1 


as  First  Payment  brings  you  tbis  Complete  Set  of  29 
Volumea  Containing  44,000,000  Worda,  30,000  Pages, 
15,000  Maps  and  Illustrations.  The  Balance  Is  in  Small 
Monthly  Payments. 


—  But  You  Must  Ad  Qmchly 

Remember,  this  oiTer  is  for  the  new 
Brltannica  printed  on  scnuinc  India 
paper.  Act  today — NOW — by  clipping 
the  coupon  and  sending  for  the  beauti- 
fully illustrated  book  telling  all  about 
the  Britannica. 

SearSa  Roebuck  and  1 

tOa,  thicagOy  UL    '  « 


^  ^  _  _        Sifn  and  SmnJ  Thim  Coapon  Today. 

I  Sears,  Roebuck  and  Co.,  Chicago,  111.  (Dept.  275.) 

I  Gentlemen:  Please  send  me,  free,  your  illustrated  Book  No.  I8B 
'  giving  full  information  about  the  new  Encyclo{)aedia  Britannica. 
I  Also  tell  me  what  I  will  have  to  pay  for  one  of  the  remaining  sets 
of  the  Handy  Volume  Issue  of  the  Britannica  printed  on  genuine 
I  India  paper. 


Name- 


No. 


Box 

-No.- 


State- 


Street 
:|  and  No. 


Please  Mention  Popular  ilcchanica 


1^  I  y  I .  I  -  U  o  L 


y  Google* 


6S 
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What  could 
you  do? 

Once  to  every  man  comes  a  time  when  he  must  fight 
for  his  Ufe  or  the  safety  of  a  loved  one.  It  may  cqme 
in  tt\e  dead  of  night  in  your  own  home,  burglars  for 
instnnct; ;  ur  on  a  lonely  road  or  street  after  dark,  or 
in  <iaylight  at  the  haods  of  passing  bullies. 

SuppoM  it  should  come  to  yon  tonlKht,  what  could  you  do  7 

Csa'I  yon  ice  Ibtt  it  would  not  be  |ull  •  qoetlion  ofbriverror 
■trenttb  but  Tttber  •  aueulon  ol  whether  yoa  know  bow  to  box;  bow 
lo  defend  rourtcll  tgiinM  the  viciouiblowi  o(  rour  tttailtoi;  how  to 
JiMrm  him  if  be  trie*  to  uie  ■  weapon;  bow  to  breik  bl«  grip  on  rour 
Ibroal;  bow  to  tcop  che  kick  be  linncbea  at  yout  acomtch,  and  bow 
to  cripple  hfan  by  a  )ia-)lifo  or  bone-breakini  hold  ? 

Wouldn't  yott  like  to  know  how  to  pUy  •  maa'a  part? 
Wouldn't  you  like  to  lc«rn  boxing  and  lell-defenie  eatily  and  quickly 
Atl«aatli«nhaJftli«co«t  oil  tingle  termof  Icitonsbytbeold  iBcthod? 

Mirihill  Slillmin  bii  developed  a  unique  principle  of  teaching 
boxing  and  •elf-defente.  Two  wceki  after  taking  the  courie  boyi  ol 
IwcItc  and  fifteen,  and  aicn  ap  to  even  fifty  and  ilxty  have  been  able 
10  defend  ihcnaclTci  againtt  bigger  and  itronger  opponentt.  He 
tcachct  the  fundamentaii  ol  boxing  in  fire  leiiont  before  your  own 
mirror,  to  thai  when  yoa  meet  yoar  firit  opponent  you  know  bow  to 
bit  bim,  what  to  ezpcel  in  return  and  bow  tu  guard  againat  It.  He 
teacbeayou  16boldi  and  releaaet  in  |lu-iiiia  and  itanding  wreatling 
to  that  yoa  can  quickly  put  your  aaiailant  at  ■  diaadvantage  and 
OTcrcone  him.  For  iottance:  "When  opponeol  triei  to  aie  black- 
lack  or  other  weapon,  rr*>P  bit  wrift  with  your  left  hand  and  Inune- 
diaiely  alip  yovr  other  (right)  arm  well  up  under  hfiarmand,  reach- 
ing up,  gratp  bia  weapon-hand  from  behind.  Then  with  bo<h  of  your 
band  I  force  hia  lorcirm  back,  aa  thown  above.  Yob  can  break  hit  arm." 

And  wbllc  hc'a  teaching  you  tbeac  thinga,  he  developt  you 
phyiically  and  tnakea  your  daily  cxerciie  iniereallng  ai  well  aa 
beneficial.  Il  ia  the  firat  tine  boxing  and  aelf-dcfrnae  have  been 
auccrtifully  taught  by  mail,  and  it  it  only  poiaible  becanie  of 
(he  Marshall  Stillman  principle  ol  Inairucilon. 

The  cooipleie  coatae  apecMUy  bound  for  homo  study  inclndea: 

5  lettoni  inboxing— hit, duck. fuard.  leiul, clinch  and (oo4  work. 

3  round  a  ol  shadow  boxing 

1  let  ol  daily  eserciiei  fur  nuicic  buildinc 

8  Mu-)itiu  or  bune-brcaking  bold*  and  releaaca 

8  holda  in  Handing  wreitling 

1  Iree  copy  ol  Profeiior  Mike  Donovan'a  faraooi  book,  "The 
Science  of  Boxing,"  conraining  all  ol  the  scieniiiic  htowi  and 
guard!  known  to  the  ring,  rulei  ol  boxin.:,  traininic.  diet,  etc. 
Tberc  are  175  llluitrationi  in  thit  course.    The  Epecial  Intro- 
ductory Prico  for  thii  In  Home  Study  Edition  ia,  until  furthar 
notic*.  only  half  of  our  oaual  price — S.S.OO  initcid  ol  $U>.00. 

It  ia  almoai  nnbelierable  that  you  can  learn  thcac  thi-gs  by  mail, 
but  wc  arc  willing  to  take  all  the  risk  ol  ronvinclng  >ou.    \Vc  will 
•end  the  complete  coorae  on  approval  and  yon  can  eiihrr  <icnd  di  $S 
or  rclBTD  it  on  5ih  day.    Fill  out  the  coupon  now. 
...............  FREE  APPROVAL  OFFER  ........•••■>■. 

Marshall  Stillman  Association 

461  Fourth  Ave..  Suite  D-12.  New  Yoric 

ScDfl  on  ■pproval  tb*  Utnhall  .^tllhnan  Coumr  In  Boain.  whI  Srif -drrvnaT  In- 
cludlnr  Ci  t«M(m«  In  t|t«  prlnctpl»  of  iMxinc  1  ihrt  of  duly  rsrri*i.#«,  a  round, 
of  atiMow  lx>«ln«.  8  jiu  ilKu  hclda  and  r*l>«»<-(,  M  h<>l<ia  In  ataiHltnir  vrmtlliMC, 
and  n  frc«  copy  of  Prof.  ItonovM)'*  Ixwll.  SclcnM  ..f  Htixlnr."  I  will 
vlUicr  ratum  tmoi  or  remit  $i!.<K  on  the  bib  day  nftrr  I  rrcrivc  thrm. 

Vamk  

ADDAISI  


Learn  to  Dance! 

YoM  can  learn  Fox-Trot,  One-Step,  Waltz 

and  Litest  "up-to-the-minute"  society  dance* 
iw  your  own  home.  I  can  teach  you  through 
my  famous  Pealc  Syatem  of  Mail  Instruc- 
tiiin.  Learn  the  latest  steps  and  be  the 
dtincin/(  authority  of  your  set.  Othrrs  havel 
>o«  can! 

Wonderful  New  Diagram  Method 

fIcHr   i^<iti<i«e  -  complpte;  no  niu..ir  ii»H«ii-d;  cVfr; 
tliiiitt  iiiiiti<t  rony;  liioUKandii  tiiUKht aucei  Mfuily.  I 
imrli  well  known  SiM-itty  I.«a<l(>rB  and  liunciDK 
t'X|«Tta.    I  can  t>  nth  you  m  ^<>ur  Kpuro  time. 

Write  for  Special  Terms 

Attrnrtlve  oHi^r  for  tliom  who  nnawer  now.  6<>ad 
toduy  for  fro*  iniormatlon  Mad  aurprialngly  low  c>tl«T. 

PROF.  W.  C.  PEAK,  Graduate  of  Castle  House 
Room  54,  B21  Creacent  Place,  CHICAGO 


For  Winter 
Entertainment 


Hoffmaoi's  New  Book 

LATEST  MAGIC 

2tid  Edition.  Revised 

Prof.  Hoffman  is  the  VforlcTs  greatest  Uwing 

authority,  .ind  this  is  his  latest  )kx)I(  of  new  triclis  for  ih>: 
Professional  and  .Amateur.  I^Jbllc  and  private  en-  ^^ivrt 
tertainmcnt.  i-iO  pawl's,  4- illustrations.  Lotsofnew  $yvU 
stunts, new  tdea.s.  Full  dirrcLimiii.  Clotlk.  Poatpaid  U 

SPON  &  CHAMBERLAIN  "ViifiSSir 


Be  a  Jazz  Music  Master 

V«<>s  joncan.  ofan  if  you  hsTn 
iifTpr  UiaohiHl  a  Diano.  The 
N'lacara  School  of  Mnalc  haa 
Ix<rf(>otr>d  a  method  of  Inatruo. 
tiun  wliirh  will  enable  you  to 
pU.v  all  tho  fiopaJar  aonc  hita 
[►prfrctljr  br  car.  AJl  you  nevd 
In  know  ia  lirw  to  hum  a  tuoo. 
Our  method  only  20  leaaonn. 
which  ton  oan  master  in  a  lit- 
tle while— will  enable  you  to 
trnnxform  the  tnne  which  ia 
ninninK  thru  your  head  into 
lu-tiinl  J.AZZY  BOido  on  the 
piano.    All  by  esc. 

It  Is  Easy  to  Learn 

Many  muUra  of  Jaaa  ami  RMrtlm* 
>.  B«  ■Mnalc 

 i  JiH 

J  — '-^"'^    -  ■ 

do.  re.  ml.  uatu  yoa 


Cu>kdun'llir<>waiMite.  tMsHnalc 
■aU-r  youTMir.   l\  1^  ran— UM  In- 


 ilnl 

uua  dine 


.  uatn  roa  ilila' 
ruT-rM  tat  all- teat  CO 
unlrc  |«aa*iiM  and  yoi 


wMtlM 

wfll  an 


■>iw  and  you  have  a  innalrKl 
wblch  frvr  frWnda  will 
Ml  •Imply  vtmy  by  Mr. 


20 

LESSONS 

by 

MAIL 


aMlMi  at 

r?;arvrl.  Yu<l 

HunithcTiuie,PUy  Itby  Ear 

H>«r  a  nrw  popnlar  hit,  hirm  tfao 
•  .nc.  »>IaT  It  raoMlr.  All  by  e«r. 
1  iot  think  how  Riary  <mn  honra  tl  . 

julred  •bilfty  will  mak.i 
uw  mary  frkaaida  run  a 
iKppy.  bjw  popolar  yoa  will  ; 
^ '  II,  JAZZ  the  n t w Mt  aonc  ku«-- 


«  tfa  MmIo  Maatar  asd  rojpy 
<  •    twf  J  f nor  fr«w  baoUirt.  '  'Thf 
NlanraMMllOil."  Today.  htabHni- 
.-r  intfrrwUcic  and  o»«  uttir. 

Niagara  School  of  Music 
NiaoaiiA  raixs,  n.  v. 

 MAIL  THIS  TOOAVhnww 

Dapt.  9 

Witliuut  otiitjfAtion  lo  mc.  fklra:.r 
.  til  1.1  .i>l4irr*.%  tirloo,  your  Boolclrt, 
"The  Niagan  Method." 


STATE. 


u^iji  i^uo  Ly  Google 
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Be  a  Traffic  Mati 

Earn^SO  to  ^150  Weekly 
6ig  Demand  for  Trained  Men 

From  every  comer  of  the  Globe  comes  the  call  for  Profes- 
sional Traffic  Men.    Never  before  has  the  need  been  so 
great.    Business  Institutions  must  have   men   who   know  Traffic 
Requirements  and  how  to  meet  them.    Immense  salaries  are  paid  to 
men  who  can  solve  these  problems.  You  have  the  greatest 
opportunity  o^  your  life  to  get  into  this  new  profession. 

V"  ^EASILY  FIT 

I  OU  \^a.n  YOURSELF  TO 

Command  a  Salary  of 

$3500  to  $10,000 

YEARLY 

Many  Traffic  Nlinagen  get  even  more  than 
thaL    Here  are  some  of  ihe  salaries  paid : 

Traffic  Managers*  ^^'j^f.'oJiJrrea'nr 
Traffic  Bureaus  roTii:SSl>  IfX. 

'T'__££J_   Q<»^i-^f  a  in  Ch«mb«ri  of  Commerce  earn 

1  rai lie  oecreiaries  from  $2,500  to  $10,000  yearly. 


Pleasant  Work 

Easy  to  Leam 

Spare  rime  rtudy  — a  few  hours  each 
week — wiJI  soon  lit  you  to  fill  such  posi- 
tions. The  work  is  easy,  the  sunound- 
ings  pleasant  and  vou  become  a  man 
among  big,  successful  men,  with  a  pri- 
vate office,  prestige — and  success  I  Posi- 
bons  are  permanent  and  lead  to  bigger 
opportunities  constantly. 


TRAFFIC  MANAQCR 


Course  Highly  Practical 

Ejitiie  course  of  instruction  given  by 
practical,  experienced,  successful  traffic 
men.  Their  counirl  stKl  advice  come  from 
their  daily  eiprricnce.  TKcy  know  the  needi 
and  rcquitemmti  and  they  Lnow  the  method* 
and  infoctnalioo  Decenary  to  meet  thrm,  hence 
ate  amply  lilted  to  luccenlully  teach  olhen. 
Each  ttucir'nt  get*  penonal  allention.  Practical 
amslanre  tendetrd  lor  two  yean  ahrr  gradua- 
tion. An  c»«»hli»hed  Tta Ac  Department  at 
school  fumithei  practical  experience. 


R.  R.  TRAFFIC  MEN 


Educational  Requirements 

You  don't  have  to  be  a  college  graduate  to 
master  this  work.  Any  man  witn  a  common 
•chool  educabon  and  a  wJlinanca  to  ttudy  and  apply 
hunaetf  can  complete  our  Coune  bv  ipare  time  Uudy  in 
only  a  lew  monthi  and  lit  Kmuen  to  enter  thii  high- 
paid  prolasioa. 

What  We  Teach 

Every  phase  of  Traffic  Work  thoroughly 
covered.  Your  lessons  deal  with  actual,  cur- 
iml  ptobieilM  ansilts  in  the  tnfhc  held.  Every  day  traffic  trouble*  tlraishleninB  out  ttaflic  tanflei 
aitd  unMvding  the  puzzlins  oiark  of  a  busy  traflic  buancai  arc  made  sunple  and  easy  for  you  by 
the  aid  of  practical  TraAc  Men. 

Post  Graduate  Course  Free 

Student!  and  uraduatri  are  pnvilr||(rd  to  lac  this 
ealuie  without  extra  charse.  Gives  actual  experience 
ram,  routing,  dauilications  and   packins.  An 
cJuitve  feature  not  oSeied  elsewhere. 

You  can't  win  by  "wishing"    TTie  Good 
Thinn*  of  Life  d<io"l  come  iKat  way.  The 
t«*l  of  a  Man's  succeu  is  hii  wiIKngnew  to  "  din  "  for  it.    The  coupon  will  malte  your  "digging  " 
««sy.    Use  it  — NOW- while  you  think  of  ii ! 

Interstate  Traffic  School  ^foTT w'iyS^VSd"* 


Be  a  Success — Act  Now ! 


TRAFFIC  BUREAU 


5rgrn  and  Mail  T/tit  Coupon 

Interstate  Traffic  School, 

32  Traffic  Bldg..  Fort  Wayne.  Ind. 

Genllemen  :  IF  you  can  do  for  me  aD  you 
claim  in  your  adsertisemcnt ,  I  would  like 


full  particulars. 


Nante  •  - 
Addte» 

Giy-.. . 


Suie 


Present  occupalioa  • 
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What  Do  YoQ  Know?" 


Never  mind  how  strong  you  are.  The  bosa 
is  loolcitig  for  braitu,  not  Ifrawtt. 

It's  a  6ne  thing  to  be  healthy  and  hard  as 
nails,  but  when  the  boss  wants  a  man  for  a  big 
job,  the  kind  that  pays  real  money,  it's  what 
you  Jea<nv  that  counts. 

Right  now  employers  everywhere  are  looking 
for  men  with  special  training — men  who  can  do 
•ome  one  thinfj  well.  How  about ^cm^"  Are 
you  ready  for  one  of  these  positions?  Have  you 
an  expert  knowledge  of  any  kind  of  work? 

If  you  haven't  special  training,  get  it 
You  can  do  it— in  spare  time — through  the  in- 
ternational Correspondence  Schools.  Pick  the 
positiun  you  want  in  the  work  you  like  best  and 
the  1.  C.  S.  will  give  you  the  training  you  need 
right  in  your  own  home  evenings — you  need 
not  lose  a  day  or  a  dollar  from  your  present 
occupation. 

More  than  two  million  have  prepared  for  suc- 
cess in  tlie  I.  C.  S.  way.  Surely,  what  so  many 
have  done,  you  can  do.  The  first  step  is  to  find 
out  how.    Mark  and  mail  this  coupon. 


TIAH  OUT  HtM> 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  5602-B  SCRANTON.  PA. 

Evplain,  without  obllsittntf  me,  how  I  can  qnaillfjfor  th*  poctttoo, 

or  In  the  uibject,  brjore  which  I  mark  X. 


BI.K(<TRI(  iL  ENfliaiKK 

eivctric  l.lKhtlOBBMlRallwsjrs 

Elvctric  WliInK 

Tclcsraph  EaxlBMr 

Talaphoa*  Wor* 

■  KOHANIOil.  ERflUinB 

Mechanical  I>raftamM 

MachiM  Shop  Practloa 

Toohnakar 

Gaa  Enftac  Op«ratiBa 

OIVIL  KHamEEH 

S«nr«7lai  and  MapsiM 

■UIB  rORRMlH  Oa  MOlSBn 

mrioHiHT  iRfliRKni 

Marina  Eactnaar 
Ship  Draftamao 

ARCKn  ECT 
Conlractof  and  Ihtlldar 
Archlleriural  Dratunian 
Concrete  Kuilder 
Structural  EnBlnear 

rLrHRiMO  iNi)  HKATina 

Sheet  Metal  Woekar 
Te«tile  Overaee*  or  Sap*. 
CHFMIST 
Maifaaaatlca 


Hbit.o  

Present 
Occ.  patlon. 


SALESMANSHIP 
AOVBRTniNG 
Wiadow  Tilinm** 
'  aaow  Cafd  Wftoar 
Slta  Palawr 
Railroad  Trslnmao 
IIXUSTKATINC 
JCartoemlaa 
"BDSUKaS  llill4«lllFjra 
PriTale  Sccratary 
BOOKKEKPEH 
^Stenographer  and  Typlat 
C«ft.  Public  AccouBtanI 
TRAFFIC  MANAt.l  R 
Railway  Accountant 
Commardal  Law 
GOOD  ENCUSH 
Teacher 

Commoo  School  SabtvctP 
CIVIL  8ERVICR 
Railway  Mall  Clerk 
iUTOBOniLK  OPERATIIIfl 
la«a  Repalrlaf 
NaTlfatlon 
IflKIOIILTrRB  I 
PavKry  RaWac  I 


■  nSpaalah 
in  >  rM** 

■  □  Itillaa 


Riiil  No. . 
CHy  


.  Stale. 


f  iia/viiau  auiu  tmii  tint  emipnn  to 
lnt*rmaiUmai  Cxyrrrnpontlnuv  BchooU,  MimlrrtiJ,  Oan<uta 

Pliaitv  Uciftfnn  PopuUir  ilcchanicf 


Free  Book-' 


Send  for  thii  trtt  118  Pag*  lotk 

H  t"lli<  Ikikt  >'<ui  r«ii  it'iin  n  t  htitnoKh 
kii<>wlixl|to<if  liiw  111  souraiMin- 1  iinc.  im  41. (XM)  ■  ■!  lif 
inu  Spli  itilid opporiun itfH  in  thei  |>r<>f(.«slnn  of 
law    lUikiiii-iiH  wdny  tufdn  Ium  traiui'il  riion. 
Ki  -'»»  IxKilt  Kiv<.>«  <>l|>«»rient  <'M  of  dui  <-i  !.<.rul  Inw 
lrHiiie<)  miMi  riml  tells  how  > i>ii  cuti  rend  Inw 
uii>l<-r  ttoi'l'""^^  Fx-l^realili'ntl'Hft 
auJ  SO  DlhfT  I'luinvDt  iii)thorilir«>. 

Blackstone  Institute 


TENOR  BANJO  lEl'SArc^r.'ri 

V\  oiirli-rful  ni  w  B>»t<'m  of  t«aohlni{  nolo  mualc  hy  mall.  To  flfM 
iiaiilln  in  h  Jo«m1iiv  wogivo  H  SL!0  «.iip«irb  Violin,  ifandotta. 
lUiulole,  r.iiltnr.  HitwaUnn  Ouilnr,  <\>rn»it.  Tunor  Uanjo  or  Baajo 
nbwilulplx  frtN-.  Vvry  nmall  rhnrun  for  Itvannannly.  Wi>  Kiii\raat««> 
BUcceMii  r  no  obHrk'('.<.'onivl<^t«>outlitf  roc.  Write  now.  Noobliantlon 
StWCnUWD  MHOOL  Of  WtUtlC.  Iro..  Dspt.  46.  CHtC*«0.  U.. 

Learn  Autos  and  Tractors 

Wonderful  opjwrtunities  con- 
stantly offen.  '  trained  men:  we  train 
you  thorouRhly  to  Btart  your  own 
business  or  make  irood  monry  as  mo- 
tor export,  Hrivet,  shop  foreman,  etc. 

-^i^s^^HKttai*  ®»^^  Graduates  makliig 
\!^^^Hs2?^      good.  Catalog  Free 

Cleveland  Aatoneblle  School,  1 81 4    24tb  Sl^  OeveUad.O. 

CIVIL  SERVICE 

poaitlons  ar«  in  all  parts  of  the  countt^.  Good  pay.  ateadr 
work,  lif«  positions,  congenial  surroundings,  promotions  on 
merit,  short  hours,  annual  vacation  and  sick  leave  with 
pay.  Many  thousands  appointed  yearly.  Both  sexea.  No 
political  pulL  Nearly  8U(),lMi  classified  positions.  CommoD 
school  education  sufficient.  Full  information  and  qaeatiooi 
tJRed  by  the  Civil  Service  Commission  frc«, 

COLUMBIAN  CORRESP.  COLLEGE,  WASHINGTON.  D.C 


Wr1t«f<« 
circular  n 

f  otiier  bat- 
l*rr  ahop  hcliM 


Plate  Burning  Rack 

llulj>  nortec  battery  plates  la  PC' 
frrt  ilipimcnt  whrn  repaMBveat- 
l<"ry.    No  niPi»l  louchm  bottom  •! 
pUle.    New  pUtet  quickly  aati  sc 
ciirately  "le.xlcd  la"  whh  norhaan 
run  Wa<l  otct.  Small  »Ue  07>S0. 
takes  thin  pUir^ :  UrKe912.M, 
t.ilkd  lull  pUtr*. 

AMCKICAN  MJIIKAU 
or  ENOINKKIttMO 
<01-tni  t.MicWt*i«M.,  CHKAOO 


No  Better  Holiday  Present 
for  $2.00 

than  a  year's  subscription  to 

Popular  Mechanics  Magazine 

containing  3600  Pictures  and  3600  articles  ■ 
Much  of  it  Interest*  Everybody 

Most  of  it  Interests  Anybody 

All  of  it  Interests  Somebodj 

Ortler  throuKh  vour  newsdealer  or  address  the 
publishc^rs.  POPUL.AR  MECHANICS,  CHICAGO 
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J&mzm  Opportunities 


Never  before  have  ambitious  men  had  such  a  glorious 
chance  as  is  offered  today  in  this  wonderful  new  industry.  The 
airplane  has  come  to  stay.   The  war  has  advanced 
aviation  as  only  a  century  of  peace  could  have  done. 
Hundreds  and  thousands  of  men  are  needed  now  in 
commercial  aviation.    This  is  the  young  man' 
opportunity.   Resolve  now  to  change  your  poorly 
paid  and  tiresome  job  to  one  full  of  fascination  and 
big  money.    The  bi^  opportunities  in  the  moving 
picture  game — the  automobile  business— and  in  rail- 
roading came  when  it  was  new.  History  will  repeat 
itself  in  aviation,  which  is  still  in  its  infancy.  Clip 
coupon  at  bottom  of  page  and  mail  it  at  once  ior 
full  particulars. 

We  Teach  You  By  Mail 

In  Your  Spare  Time  at  Home 

Our  new,  scientific  Course  has  the  endorsement 
of  airplane  manufacturers,  aeronautical  experts, 
a%4ators  nud  lendinir  ncro  clui:s.  Kvcr>'  Lesson,  I.evturc, 
Blue  Print  nnd  DuUctin  is  sclf-cxplimntory.  You  can't  fail  to 
lenni.    No  lxx)k  study.    No  sclioolinjr  miuiwl.  I^sonsiire 

written  ill  non-tcclinicnl,  cii9y-toun«lcrsttind  IjinjjuiiBC   You"U  not  liavc  the  slightest 
difficulty  iti  ninstcrinif  them,    The  Course  is  ahsolutely  nuthoritntive  nncl  risht  dowii 
to  the  minute  in  every  respect.   Covers  the  entire  field  of  Practical  Aeronautics  nnd 
Science  of  Aviation  in  n  thorough,  pnictical  manner.    Under  our  expert  <lirec- 
tJon,  you  Ect  just  the  kind  of  practical  tniiuuiK  you  must  have  in  onlcr  to 
stKceed  in  this  wonderful  industry. 

AMERICAN 
SCHOOL 
OP  A  VIATION 
Ot»rborn  StfMt, 
0*pt.  1199 

Chicago,  niinoit 

ny  obliirntiona 

great  school.    We  have  facilities  for  teaching  JT^^ ^i:^^^::,^:-^^ 
a  few  more  stutlents  ana  to  secure  them         in  prsctical  Aeronuutics  / 
quickly   we  are  making  a  remarkable  your  special  LlMlTKu  ofier. 

Special  Offer  which  will  l>c  withdrawn  without 
notice.    Write  toda> — or  send  the  coupon— for  aW 
full  particulars.  IXin't  risk  delay.  Do  it  now.  4 

1^  J\amf  


Prepare 
for  oneof  these 
positions 

Aeronautical  Instructor 

Seoto  %IL0  i»-rv>iiok. 

Aeronautical  Enolneer 
Aeronautical  Contractor 

Knurmoiin  prutitA. 

Aeroplane  Repairman 

teu  to  S15  P'cr  wcok. 

Aeroplane  Mechanician 

(40  to  $nj  ixT  vcwk. 

Aeroplane  Insoector 

%H>  to  i'l't  |.»T  wook. 

Aeroplane  Salesman 

ihT  >f;ir  iin<l  up- 

Aeroplane  Assembler 

%V)  to  l»V<  Wt-«k. 

Aeroplane  Builder 

$75  to  tSJO  per  wock. 


American  School  of  Aviation  d 

431  S.  Dearborn  Straet,   Dept.  1199     Chicago,  111.  J 


.  UUrttt 
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Learn  Wireless 

^By  Mail— In  Ten  Weeks 

Calls  Coming  in  Steadily,  for  National  Radio  Institute 
Graduates,  from  All  Parts  of  ttie  Country.  Four  Con- 
cerns Guarantee  to  Take  All  Operators  We  C:in  Furnish. 

•  Commercial  Radio  has  arrived  and  many  attractive  positions 
are  now  open  in  the  Commercial  Land  Radio  Service,  Merchant 
Marine,  Railroads,  Radio  Supply  Factories,  Lake  and  Ocean 
Steamship  Lines,  Telegraph  Companies  and  Aerial  Mail  Service. 
We  are  now  receiving  requests  for  more  National  Radio  Institute 
Graduates  than  we  can  furnish. 

Salaries  Up  to  $250  a  Month   r-r.  ^^'•r*m:^!?a^1-^fit^oT.!^^n^lf'?^^^ 

\Mtli  «xofpllon«l  oj.porlunit)  for  |.ra.  idmi  land  rndto  officoH.  rallrcMtda  trl»-- 

mnrion  to  K<i<tio  Mechanin.  Kle«t^iclan^  irT«phoriitcHm»hipoomp<u»le«  If  preferred. 

Kiihiu  .  "H,  uiiil  r.of..rnn>.'Ht  Inipmtorx.  D«.,  so  V^n  I  asm 

No  I  .'f  vlou  I  i>ii«ri<'n<-e  ortriilnlnx  1*  n(>c-  laV  aS  lOOLCarn 

wi.kry.     Viiu   can    Ipurn    Wirelw  the  r%       t         m              .    •             •  • 

N  riooul    lUrllo  InRf  ituU)  way.  In  Ten  Our  t.lanit  of  payment  plaoe*  •  wlrel<^ 

«  ii-kn,  l.y  mall,  rlulit  In  jour  own  home.  nHucallon  wtUiln  th»>  r<-»<  h  c.f  anyone  who 

With  c  ur  lii-lp  >ou  can  Quickly  qualify  <l«^ir.M  to  l.  iirrv,    A  uninll  pnymont  don  u 

^      forf.r.tfii«doftoT«rnniahl  Lloensennd  on  onr  roiiTt«nu.nt  pa.Mn.-nl  plan,  and 

a  KO.HI  iK>«itloi>  at  l.le  i.av.    Many  of  our  raaU  followin«  paymenU.  •nahlca  yon  (o 

irtudenU  «w-.in<  iH^iilon*  b.-fore  comi  lot-  *^ra  th.-  oost  of  yi.ar  tuition  wbilu  art.i- 

inic  the  .-.>Mnw,  biicau««.  It  m           on  a.  -  "Hy  lea)  >inK  to  be  a  wirpleaa  op<irBt4.r. 

to  .iHksa  Kiffaac^«»  of  \vir.  i..s  work.  iTee  iDsirDineDis  10  tvcry 
Get  Your  instructions  Irom  Student 

thp  IVatiftn^C  rxnitjll  Inadditionto  As  text)>ook*-85«pecial 

int  JiaUOn  S  VapilOl  Lwwom.  mai  l«I>erw.n.il  Examination.^ 

(Olir  Couraa  la  CnderB*d  by  tita  UaH«4  wt<  a«-nd  you.  whll«>  takina  our  rourMe,  a 

p\             Stataa  Govarnmant  OfricUla)  Ntamlnrd  Automutir   TransnilttlDK  and 

^         The  >ii»lonnl   lUrtio  luHtituIr,  «it»b-  Ke<*iTinB  Sj^t  for  aendinn  and  rtK-elTing 

Ilihrd  in  l.tl4,  whn  t  h»>  Hr»t  in  America  te  m<-aau««a.   1  hoM  fine    inat rumen ta  arc 

V      BurcwBfuUy  twch  WireU-anbv  Mttll.  It  io  Kr«^  only  to  National  liadio  Ini«ttat« 

hcadr-d  l)y  anlhnritl««  who  hare   l>oen  Hlodj'ntn. 

•■loiM'lvallipdwith  K»»''nitiii-nttrnlnin«of  U^^U^—^l.:^  I_  W    B  I 

Ktudent*.  Th«  work  in  un<li>rttiedirpition  rrCC   JneDlDerSnip  Ul  11.  Ka  I* 

of  J.  E.  Smith.  K.  K.  formerly  director  f  ^..^—^ 

oflhoBi«.llol>.  partment.  Howi.nl  irnlTer.  KeiaV  LeJOOe 

iiity,  and  K.  K.  llaaM.  formerly  of  the  Radio   ..„n„,„„*  t_  tt... 

DlVi.ion  of  Vnle  rni»en.lty.  naalated  by  a  Tw'^.'i^i^^*!,.     L";  ^^^JJlf-^h 

^iiTir^r^ir^""* »n-t"ctcr.  ^'£v^sij!^trulr«"^r;o.d''CT,^f7in^ 

"ft    thro««(,out  the  world.     Onr  location  in  2Lte?,rou2h^.Vth^«  -L15^  ' 

the  Nation  *  Oapil.il,  together  with  the  l>««hip  throughout  the  world, 

atandinff  of  onr  olflc«>ra  and  their  wide  ar-  C^9E*C   T°  addition  to  otir  oom- 

<]ni>inlan<-e  nmons  Ho»ernDu'tit  official"  M*  m!C.MjM_j   plete  munm  In  radio  tel- 

«-oiuu-<'t<  d  with  W  Ireliw  n<-li»ltie«.  pUo'"  *  ^-^m-mm-t  p^jBj,i,^  <,T,.r7  student  In 

'  *     H«  in  r'«'"ltion  toKi»«"  our  «tu'l<-nt»  the  gtvpn onr  complot(>ix)urM<  in  modern  raillo 

b<'»it  in»lni<  tli>n«ohtfilnnb!e  and  to  be  of  telephony.  Thla  touriie  compriaeeten  aiw- 

. 'V"      tlu' ulmrMi  hi-lp  In  iiMaiHtInc  them  tnaei'ure  ^|^|  lesHon*  and  ten  iieraonal  examlna- 

n  Cft     Rood  pa.TinK  i»>aitton>.  tiona.  Theacconibinea coun<eaenableour 

'  ■  n,  t  tm  mj        ttr      t  'T  :  ntudenta  to  All  ikwI tiona  requiring  thor- 

Travel  if  You  Want  lot  ongh  knowle^^ge  <>r  both  radroU<le«mphy 

...       1     J   „.i    ..1.1  J  ma  modern  radio  telephony. 
If  you  want  to  tra»el  and  i»e«tl>i>  world, 

KM  lo  foreigi)  oountriea  and  ln<'rea»«'  ytrar  Rend  the  following ooopon  today  foroar  | 
y.  luiwU-duei  1  world  atfiiir-iw  \Virel4-«a  offer*  KllKE  book  containing  all  partiralara  and  | 
>on  the  chioice  of  a  lifeilme.   However.      apcclal  offer  to  atudentn  enrolling  now. 

\  '.>g.  <S:^irAlCS&f:  |  Mail   ThU    Coupon  Today 

'i^'^^k^^^^-^mjOrXK  m   MATIONAL  RADIO  INSTITUTE 

I  I        Department  14«.  Uth  &  U  Sta.  N.  W. 

WMhington,  D.  C. 

I Bend  me,  free  of  chnrKej^onr  )>ookl«t.  "Wire- 
lew  the  Opirtirtunity' of  Today."  with  fall  par- 
ticulura  regnrding  ><>ur  faroouM  10  wix'kx  Homg 
.      ,  ^^^Kb^  I  I    Study  Ooume  and  your  8peclai  FRKK  INSTRl^ 

I  Nam*  

I  AddrM*  

Plciuc  ifcntion  Popular  Ucchanict 
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This  $23,000  Garage  and  Equipment  is  the 
Result  oF  My  Course  in  the  I.S.A.&TSi' 


you  Can  Easily  Do  Rs  Well 


•*T  HAD  no  gas  enpne  experience  but  I  had  the  ambition  to  get  ahead, 
X  so  I  took  a  seven  weeks'  course  in  the  Iowa  State  Auto  &  Tractor 
School  and  went  into  business  for  myself.  Today  I  own  and  conduct 
the  big  business  pictured  above,"  says  B'  rke  Grieine,  an  Iowa  graduate. 

T  lousands  of  towns  need  garages. 
Thousands  of  shops  need  mechanics. 
Opportunities  wait  you  eveo"where.  Production  of  autos.  tractora  and  trucks  exceeds  all  previoua 
years.  On  faniis  and  in  the  cities  the  demand  for  trained  mechanics  is  tiemendous  and  biij  wages 
are  paid  men  who  know.  Everything  is  turning  to  motor  power.  To  keep  up  with  the  new  order 
you^'e  got  to  know  motor  mechanics.  The  big  jobs  with  the  big  pay  are  no  longer  the  "white 
collar  jobs."  You  can't  get  far  without  this  knowledge.   Learn  this  wonderful  business. 

Earn  Up  to  $5,000  op  Mopc  pcp  Vcar  ,?a"n!  llife^^DoT. 

Burke  Grieme  did— as  thousands  of  other  Iowa  State  graduates  have  done.  No  education  or  pre- 
vious experience  required.  Your  opportunity  as  a  trained  auto  or  tractor  man  is  bigger  risht  now 
than  ever  before.   Learn  this  big.  growing,  money-making  businesB,  now. 

My  Coui*sc  Teaches  Vou  Thoroughly  and  Completely 

Fr««  y.  M.  C  A.  MmmbBrmhip  to  each  student.  Includes 
indoor  baseball,  boxing,  wrestling,  swimming  pool,  etc. 

ETOPF  My  big  book  on  the  business,  showing  actual 
■  pictures  of  equipment  you  work  on.  etc.  Most 

interesting  book  you  ever  read. 

Mark  and  Mail  Coupon  NOW 

Iowa  State  nuto  &  Tractor  ScIkm)! 


In  7  Short.  Busy  Weeks  ^^ntt 

sense"  course.  You  waste  no  time  in  lecture 
rooms.  No  text  books,  no  charts.  You  learn  by 
doing.  Work  with  actual  parts.  Do  the  work 
you  have  got  to  know  how  to  do  whether  in  the 
city  or  on  the  farm. 

Step  by  step,  slowly,  surely,  you  are  taught 
every  phase  of  auto,  truck  and  tractor  care,  repair  and 
operation.  Individual  personal  instruction.  Master  me- 
chanics at  your  side  to  show  you  how  and  maku  it 
easy  to  leam.  No  other  course  more  thorough 
aM  complete.   Life  Scholarship  privileges. 


Pronounced  by  ofticial  inspectors  "  one  of  the  best 
schools  in  the  country."  fOO't  satisfied  graduates. 

F.  D.  HENNESSY.  Pres. 

739  Nebraska  Straat  SIOUX  CITY.  IOWA 


I  This  Coupon  Rcprescnis 
I    your  Opportunity 

I  FRANK  O.  HKNNCSSY,  Pr«B.  A  0««.  Mar. 

IOWA  STATE  AUTO  *  TflACTOR  SCHOOL. 
739  Nabraaka  Str««t.  Sl««ix  CHy,  l«w« 

I  v«»nt  In  kniiw  ilioiit  y<iur  »y4tcm  ol  trjdilnir  Autumo- 
KU-.isr  wn.I  :ne  )»i.r  H<Lh  Ill-jstraleJ  CjUJof. 


Goo^ 


POPULAR  MECHANICS  ADVERTISING  SECTION 


Mechanical 
Engineering 


Learn  at  Home! 

EMPLOYERS  everywhere  are  looking  for 
men  with  mechanical  ability.  Splendia  sal- 
aries and  rapid  advancement  are  offered  those 
with  special  training. 

There  is  an  easy,  delightful  way  in  which  you 
can  learn  right  at  home  in  spare  time.  For  28 years 
the  International  Correspondence  Schools  have 
been  giving  men  and  women  just  the  training 
they  need  for  success  in  mechanical  engineering 
and  more  than  200  other  subjects.  Hundreds  of 
thousands  have  stepped  into  good  positions 
through  I.  C.  S.  help,  but  never  were  opportu- 
nities so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you  like  belt 
In  the  coupon  below,  then  mark  and  mail  it  today.  This 
doesn't  obligate  you  in  the  least  and  it  will  brinir  you  in- 
formation that  wiU  start  you  on  a  successful  career.  This 
Is  your  chancej:  Don't  let  it  slip  by.  The  most  Important 
thing  you  have  to  do  is  to  mark  and  mail  this  coupon  now. 


TKum  our  M««««  ( 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


BOX  5  B01-B  SCRAffTON,  PA. 
BxplalB,  without  oblleating  me,  how  I  can  qtuUfy  for  the  poaiUon, 
or  w  the  aabject,  hrjor^  wblch  I  mark  X. 
MECHANICAL  DRAFTING 
STRUCTimAL  DRAFTING 
nsHIP  DRAFTING 

■  ELECTRICAL  DRAFTING 
"  ARCHTTECnniAL  DRAFTING 

■  SHEET  METAL  DRAFTING 
BOILERMAKER  PR  AFTING 


BRIDGE  DRAFTING 
MACHINE  DESIGN 
ELECTRICAL  ENGINEER 
nu*ctricLlalitlBs«a4  iUUwajra 
'  Elactric  WMnK 
_  Talasraph  E«iiaa«r 
TalaphoD*  Work 
MECHANICAL  BNGINKKX 
Machine  Shop  Practlc* 
(',»m  F.oBina  Oparatlac 
^  CIVIL  ENGINEER 
^  Surraylna  and  Mapplaa 

STATIONARY  ENCINI 
,_,  Marina  Eagloaar 
_  ARCHITECT 
_  Contractor  and  Batldar 

ConcTct*  Duildar 
u  Structural  F.nciaa«r 
■  3  CHEMIST 


SALESMANSHIP 
ADVERTISING 
Show  Card  Wrltar 
Sign  Painter 

□  ILLUSTRATING 
Cartoonioff 

ni  si<iF.f4s  MANAaeaiHT 

Private  Secretary 
BOOKKEEPER 
Stenographer  andTrtM 
Cert.  Public  Accountant 
TRAFFIC  MANAGER 
n  Railway  Accountant 
2  GOOD  ENGLISH 
_  Taacber 

_  Common  School  Sub|acM 

Mathematica 
L  CIVIL  SERVICE 
_  Railway  Mall  Clark 

ICTOHOBILR  OPBRlVna 
HAuio  Rap«lrlng 

_  I'LrMiiiiffl  AND  BKirma 

Trstlla  Oraraaar  or  Sapt. 

□  ^lartraOaa  f 
lORIODLTITRt 

□  real  try  RaUUv 


>r  or  o«pT. 
n0»aalih 
yPraaab 
□  llallaa 


Name  

l*r«fent 

Occupatlon- 
Btraet 

•nd  No.__ 


City. 


SUte. 


OanatHant  map  mend  tkit  coupon  lo 
JnUmationai  (.'vmtpvndtnct  School*,  Montrtai,  Canada 

PUrate  Mention  Popular  ilechani04 


A  Practical  Ekctrical  Training 


f'lr  you  in  ont*  yi-nr  in  thf  moli  m  thoroaBhIjr  t>qiiipp^)  lal«> 

  ,     _n  I  <-lii<.!«  rooiiiK  •>(  1  " 

•  <r  MilwHiikec."   Willi  lh«  al.l  of 


ritli>rK-<,  hIioi'M  an  I  <-lu<..x  rooiim  •>(  the  "."w-tii -ol  ol  KntiiatwriM 
'■  -   ,  fn-iilt.i  of  5.">  •.|4«ciali>0<I 


•  ■I    .iiiiMnxrt  ^*  t  viibii«(av*a*i<i'a    nawi>*at.'i'i  "i-vr^iwaa  s^rv 

eifertH  vuu  i  nn  rapiilljr  nl>aorb  i-tod  phiiao  •if  eN-<-lrlcal 
ln>trui'tii>n  und  lunke  Immadtat*  prnctical  applieaUoa  of 

}our  kiinw'ltMiKi^ 

Electrical  Engineering  b.s.  Degr»t  ifi  3  Y-r» 

K.I' <  iri'ti  <  hiiir'«.  m  3  jrrnr  I'oiiriH)-  Pn-par.  -.  for  romao«>r»- 
tiv*- iH-w  lii-lil  or  for  t^nlrMiK'f  to  roll«<Ke  of  Kltyririrnl  Koct- 
ii<«Tiiic  Uiif  .vi-ar  I'ourae  in  Kli-ciricHl  ami  M«<'l<  i  n 'r~al 
prnflinK.  I)  ini>tii lia  to '.I  .> nnra  <'«>uree«  in  Autoniotli- 
iroCfchnlra  — ntHrtiDB.  liithtinK  nnd  ignition.  6 
Artniitiire  WindinB  nnd  Motor  0«-nernt<'r  <'nur»«>.  *  .ru 
Whllti  You  LA-urn"— U.U.T  1"..  "i'lut  Uouae."  AtbJeiioa.  •tc. 

Join  Jan^  2nd  S^mj'rliar'ror^lat^tT^heUM^S 

fill  |.»rMrijUr^  frval  MrrittMH  rour>«  t-l  iot«r«Bt.  BM*  an  J  mtMCmUmm. 

SCHOOL  OF  ENGINEERING  OF  MILWAUKB 

"AN  CLCCTIIICAL  TKCMNtCIAHS  INSTITUTt  " 
136-373  Broadway  aiilwawka*.  WVla. 


Learn  How  tp 

WRESTLE 


1 


L^mrrt  bo 
#i««fid  rOurs«H.  A 

with  hundrrdt  of  rN»rt* 


hYa«Onl 

Yea.  Ie«ra  f 
L  m  mnm  en  •ma«rt  wr««tJaa 
right  In  rw  "W"  >  *»,,^;*- 
rrtxB  th.  »rc«t..t  "rwUera  «*>»  wyH.^ 
own     H*  •"•"<'••*.*>•••'"■••■• 


to  Oirvw  mnd  hvxiU  bla  mr«  with  »■«« 
til  tBucht  m  wif  rtwirw  ot  lyaanrw,  BM  ■ 
ii(h  hun<lr»d»  of  rl\»rt«  »"3  aetaal  a*ata^aa»a  •» 

Farmer  Burns  and  Frank  Gotca 

_  Jtai.  JMSM  -  SaM  Oatanaa.  hvrrii  man  wid  boy  in  ^mrm. 


,  book  abaal-tahf  Irja,-  »•  °|''S»«*Vi!r  ' 
^ituowrMtlinaand  ah»«iml  coHar*  wma 


FaniMTBamScbMltfWrtttfiM  ]1992aiBttBU|-.< 


Learn  WATCH  REPAIRIN 


Vmi  cin  ItAin  by  our  n-io^irra  anti  c.«icir._i  i 
ol  in^ru'ilnn  erery  p»ri  ol  the  atch  Hrpi 
1  rade  it  home  »%  good  or  tieiirr  th*n  »:  « 
You  can  ram  money  while  Icaraiav  a»d  a« 
well  paving  pavilion  or  uart  la  Ixotaaaa  ajtat 
pleting  our  t:nur»e  ol  Inttmc^loa.  Gaad 
irp4lren  are  alwayi  In  drmand  and  aar 
lu  fiO  prr  week.  For  particulari  ac>oiy  1 
WlSCONtlN  aCNOOL  OP  WATCN  RCPAI 
IM  Ma»M         MILWAUNU.  Wt*. 


■rug 
*-  ^ 
:mt  a 


■MS 


MUSIC  TAUGHT  FREE 


Piano.  Organ.  Violin.  Mandolin.  Gnllar, 

l^^innwra  or  Ailv&iited  [v|«r«n.  One  Uwin  w««Ulr.  I lluatrattrma 

ilun    <<ii|v  niponM  *truul  Zrper  dar  to  eorer  coat  of  paa(  

v^'nt'  f"r  FIICK  booklet  wbicb  arpialna  ararTthlna  la  fall. 
AMERICAN  SCHOOL  OF  MUSIC.  CI  LahaaMa 


IN  YOUR 
OWN 
HOME 


VZ  Price  $3.»o 

SEND  NO  MONEY 

ir  You  Can  Tell  it  From  a 

GENUINE  DIANONOSend  .tbaci. 


h 


Ti>  prove  thnt  our  hlup  whilo  MKXICAN  MAMOND  rloaeb 
riiM<niM(>K  tbo  liniMt  t:«>nuine  South  ^frlrnn  I>i>«mi->nd  ircMllM 

 w.riBS 


'Ml  timtia  a*  muchl.  with  aame  DAZZLING  KAINUOW  

I  (iunrniil<i«M)  20  rra.),  we  will  a<-n<)  thia  (irats'  Hi<ar«  Toolil 
Hi-lnhi-r  HinK  wll  ri  <<ni<  rural  ttem  (Cntaloicnf  i>rin>  ML 241  tor 
Half  Prica  to  lntrodi»c«.  S3.10,  pliiii  VS  nr  Tax  15r.  BHM 
Miinjz.  hut  I.H'liitu'  Soliinire  Hing  (O«tal««o«  pr{r«  M.Mft.  Mr 
fl  .'iO.  Wnr  Tiiz  l.tr    Monntla0i  arv  oar  ftaa^  UJMM 

colli  fillLM)     Mi'iirnn  UiatnoDd*  Kfp  OnARAKTRKD  JTOB M 
Y(:AR.S    kCltD  no  MOMKV.   Juat  maa  poalord  or  Ibta  af.  bMb 
WK  will  mail  St  onri- (' II  11  I f  not  fullr  pleaaed.  ratars  ta  3 oaya n«  MOiM> 
IMCK,  lc-»  h»n.)lin»  <  h.rm.    Art  aitct:  ogac  fcalHil:  raty  aaa  laaa»- 

V  mor.     Wrilr  ttr  KFIKK  r.l«loru«-       AGICHTh  WANTBO. 

MEXICAN  DIAMOND  IMPDRTINQ  CO.  iAsato&?«. 

<  A.rc/K.'ita  C'onfroVfrrs  Mrrican  InamrmdA.) 


d  by  Google 
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Be  Popular!     Make  Money! 

Learn  MUSIC  at  Home 


WHY  envy  your  friends  their  knowledge  of  how  to  play  the 
piano,  organ,  violin,  comet,  or  any  other  musical  instrument  ? 
Be  talented  yourself.  Make  friends.  Make  money.  Teach 
your  children.  You  yourself  can  master  any  musical  art  right  in 
your  own  home  with  the  greatest  ease. 

We  have  taught  thousands  how  to  play  their  favorite  musical  instruments 
easily,  quickly  and  thorouKhly  without  a  teacher  just  by  following  our  New 
Improved  Home  Study  Method. 

We  do  away  with  the  private  teacher.  We  banish  dry.  tiresome  exercises.  We 
teach  you  by  note.  No  numbers:  no  tricks:  a  sound  musical  education.  We  make 
it  as  fascinating  for  you  to  learn,  as  it  will  be  fascinating  for  you  to  show  your 
friends  what  a  good  musician  you  are.  Our  pupils  are  in  demand  as  entertainers, 
and  some  of  them  have  written  to  us  that  they  are  making  money  through  the 
musical  talents  they  developed  by  our  Home  Training  Method. 

Our  free  book  tells  you  all  about  it.  Read  the  letters  in  it,  and  you  will  see  that 
what  others  have  done  easily,  you  can  also  do  easily.  More  than  200.000  men, 
women  and  children  have  learned  l)y  our  system.  Best  of  all— w«  gire  you  all 
lew oat  fre*.  Write  at  once  for  particulars. 

MUSIC  LESSONS  FREE— ACT  NOW! 

Just  mail  the  coupon.  Because  we  need  one  pupil  in  each  locality  at  once  to  help  us  adver- 
tise our  marvelously  easy  system  of  teaching  music,  we  offer  for  a  limited  time  our  lessons 
without  cost,  and  charge  you  only  for  postage  and  sheet  music,  a  small  sum  weekly.  A  musi- 
cal education  in  any  instrument  for  the  price  of  a  movie  ticket  each  week!   Beginners  or 

advanced  pupils. 


Free  Lessons 

IN 

Piano 

Tremboao 

Organ 

F1ul« 

Violin 

Clarinet 

Comet 

Piccolo 

Guitar 

Ukulele 

Banjo 

Sight- 

Mandolin 

Singing 

Harp 

Harmony 

'C«Uo 

Saxophone 

Thit  offer  im  too  important 
to  hetitate  over.  Get  the 
proof;  factt,  letter*  from  our 
pupiU.  Get  our  fascinating, 
new  book  juat  immued,  together 
with  our  astounding  offer.  All 
of  these  come  to  you  FREE. 
Juat  drop  ua  a  postal  or 
mail  the  coupon  today. 


U.S.  SCHOOL 
OF  MUSIC  / 

712  Brunswick  BIdg. 
NEW  YORK 


Music  Lessons 

in  Ytmr  Outi  Homai 
By  Mail 


U.  S.  SCHOOL  OF  MUSIC 

712  Bnuwick  BUc.  NEW  YORK 

C.rntlemcix:  Please  send  me 
your  free  iKiok  *'  Music  Lessons 
in  Your  f)wn  Ili)me."  and  partic- 
ul.Trs  iif  vour  offer  of  free  lessorik 
in  any  musical  instrument. 


Same . 


City  


,..  State  .- 

Digitized  by  Google 
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S  ARE  mVY* 


Right  NOW  Is  YOUR  OPPORTUNITY  to  get  Into 
tbe  GREATEST  INDUSTRY  the  World  has  ever  known 

Automobiles-MotorTrucks-Tractors 

Detroit  Trained  Men  are  In  demand  the  world  over 

Learn  in  Detroit  the  center  of  the  industry  where  Autos.  Trucks  and  Tractors  are 
made.   Learn  at  the  school  which  is  backed  by  Detroit's  most  prominent  men 
and  manufacturers.  A  school  built  and  equipped  at  a  cost  of  more  than  a 
quarter  of  a  million  dollars  and  oi>erated  for  the  sole  purpose  of  affording 
ambitious  men  opportunities  to  better  their  positions  and  win  greater  success. 

You  Can  Learn  Easily  and  at  a  Small  Expense  at  the 


Detroit 


of  Technology 


Practical,  common  lenae  methoda  of  inBtruction — INTENSIFIED 
by  25  yaara'  *xp€rienee — over  3.000  tnrollmenta  laat  ymar. 

You  don't  n<-ed  any  experience!  A  course  in  this  School  will  quickly  fit  you  to  do 
well  Daid  work  ffot  the  hixhest  waRejt.  The  need  for  trained  men  in  the  factories 
and  on  the  farms  is  aculc  -  AS'D  THE  DEMAND  IS  h\ CH EASING .' 
The  Automobile  business  will  conimuc  to  grow,  the  manufacture  of  Motor  Trucks 
promises  to  eclipse  all  records  of  aiHo  produrtton,  AND  THE  FARM  TRACTOR 
INDUSTRY  IS  JUSTIN  ITS  INFANCY.  TRAINED  MEN  to  build,  to  sell.  t..  operate, 
and  repair  these  outputs  ARE  AND  WILL  BE  NEEDED  by  the  tens  of  thousands. 
There  is  an  unlimited  field  for  the  youn«  man  equipped  by  proper  tr.iining  to  start  and 
operate  his  own  garage— and  make  big  profits.    Many  of  our  graduates,  have  proven  this. 


MACHINE  SHOP  COURSE 


Our  shop  —  equipped  with 
over  $^10,000  worth  of  stand- 
ard machines,  the  largest  training  shop  of  its  kind  in  the  country  — 
trains  Lathe.  MUUng  Machine  and  Shaper  operators  to  get  16  to  $8  a  day.  Day 

ami  evening  classes.  Hundreds  t;^ke  evening yuurse  without  interfering  with  day  work. 
CompletcTwbukinfOiwM  — write  fordetails 


We  assiet  students  in  securing  employment. 


\ 


Onn  Tnu  iiKk  for  »tmnic«r  proof  of  our  Srho.»l  ■•tBtirtiiiB  thHn  thnt 
MKN  WHO  KNOW  HIT©  rieely  of  th«<ir  |.r<>.lii<  |pi,  thnr  money  ^ 
nnfl  tl>»ir  tinn.  u>  t  CHip«TiH<>  « ii  li  ii-T   Aiiioiikt  I  hi- .  ont  rll> 
utor«toour*iniipm«>nt  arp:— HOKlel.nker.  Huit  k.  lluj.j> 
t'hiiliii.  nt.  Pocknnl.  lluili-m.  *  l>a»l»,  IH-loo 

Cutl.  r  Hniiiii.pr.  Zuiilth.  For<l.  I'l-rt  lliinm 
KiiKino  anri  Tlircdh.T.  (Uen  lati.l  Tnu  tor. 
nn<l  ninny  4.Uicn>  Our  t>ii;  Club  Hoiim\ 
adjoininaoiir  Nt  w  Hiilldinti.  I*  »l  >our 
dt«|Mianl.  R«>a>l!nK  rn<itni<.  loungini: 
room*.  cTinnni>iuin,  •wlmnilnu  VtoX, 
billiaril  anil  t"Mjl  bowlinic  wllh 

At*  n-arm  nf  <tnrmHr.rlM  «nd  rr.i»iirmnt  mt 
kmntrm.  You«r»  ua»r<-<l  i.f  ni.t  "rW  «h,.r..a«h 
■nd  rncnpaUnt  InmrwUon.  Iml  If'i-d  r"mp»ri- 
lonah<p  riMn  \<r>n*  <i.nditl.'n«   with  Ibr 

CDm/iirU  at  horn*  *D<i  club  lif*  comMfirJ. 

Don't  Vlalt  Delroll  Without 
Seeing  V» 

You  w«nl  lo  f.in«Wrr  rTrrrihlri*  .•«?,■'•,  ' 
b«if<n-n  >  iU  anrnll  fi*  %nf  roiirw  of  tn«'t 
tUttnr  unij  took        om.  whstrvrr  ; 
hhnr«  roll  to  0<-tT<>>t  Oct  •!!  in«  iiarti 
thi>  aclMKil.  »i  t  Iha  riworila  of  "iir 

wh«l  mO\o  faclonwi  ana  aulnnolilW  ln»n 
■va  «i>  aar  shout       "*  tnt  your.rif  oor  roni 
fortabia  quaMrra  am)  »>!«  miitT"™'"'  , 
b«  (la't  tn  •»•<•  yr.u  and  »hnw  Tmi  aroiiml  wh<>th«T 
you  fnrnll  or  n..1      r>ov  and  til«ht  i-lai«~  Sintt 
Bl  any  Uma.    Write  LmUt  fi*  full  oartjrular* 


V 


AUTOMOTIVE  SCHOOL 
Detroit  Institute  oi 
Technology 
301  V.  M.  c.  A.  B)d|..  orraorr.  mich. 


  CUT  ME  OUT— MAIL  TODAY  

Secretary.  Automotive  School.  Ml  Y.  H.  C.  A.  BIdfl..  Detroit.  Micli. 

Please  send  Illustrated  CataloKue  and  details  ot  course  checked.  It  is 
understood  that  this  does  not  obligate  me  in  any  way. 

 Special  Tractor  Offer   Machine  Shop  ....Complete  Auto 

 Brasini  &  Welding   Tire  Repair  &  Tractor  Course 

(I  expect  to  be  in  Detroit  abfiut  and  will  call) 

Signed  

Address   Date  
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Learn  Mechanical  Drafting 

EARN  $35  TO  $100  A  WEEK 


Get  into  the  profession  of  big  pay  and  Rapid  Advancement  with  the  help  of 

the  school  that  has  started 
hundreds  on  the  Road  to 
Success.  I  am  ready 
to  help  you. ' ' 

RoyC.Claflio, 


Learn  at  Home 
in  Spare  Time 


You  don't  hive  to  stop  work 

or  leave  home  in  order  to  become  a 
trained  Draifisman.  Through  our  prac- 
tical Home  Study  Training  we  teach 
you  in  your  own  home,  and  enable  you 
to  qualify  as  a  practical  Draftsman, 

No  Previous  Training  Required 

Owing  to  the  comprehensive  nature  of  our 
course,  you  need  no  previous  traininp  in  the  subject. 
Though  you  have  never  done  any  kind  of  drawinK 
bciore,  vou  can  become  a  thorough  Draitsman  by  lolJow- 
ing  our  instructions. 

Can  Learn  in  Short  Time 
by  Our  Methods 

The  reason  for  this  is  that  we  eliminate  unneces- 
s«ry  theoretical  work  and  concentrate  upon  the  PRAC- 
TICAL problems  such  as  confront  the  professional  I>raft«- 
man.  We  do  not  require  you  to  spend  months  of  your  time 
on  "preliminary"  work,  but  start  you  on  REAL  DRAFTING 
at  once.  That  is  one  reason  why  our  students  "make  good " 
BO  readily. 

Our  Graduates  Get  to  the  Top 

The  Universal  success  of  our  graduates  as  Pro- 
fessional Draftsmen,  many  of  whom  have  advanced  rapidly 
to  positions  of  Chief  Draft.nnan,  is  evidence  of  the  REAL 
VALUE  of  the  training  given  bv  the  COLUMBIA  SCHOOL 
OF  DR/VFTING.  Large  numbers  of  our  students  have 
secured  excellent  p<>:  itiona  even  before  completing  their 
courses.  We  Rladly  t<»pt  rate  with  our  students  and  prradu- 
atea  in  securing  desirable  positions,  which  has  been  easy 
for  us  owmg  to  the  many  demands  upon  us  to  supply  our 
"product"  for  these  positions. 


great  demand  is  indicated  by  the  long 
lists  of  want  ads  (or  Draftsmen  in 
the  daily  papers,  especially  those  of 
industrial  centers. 

Specialists  in  Mechanical  Drafting 

The  COLUMBIA  SCHOOL  OF  DRAFTING  not 

only  tr  ins  Draftsmen  by  mail  but  also  maintains  a  large 
local  b:  '.itution  of  the  highest  standing.  For  many  years 
it  ha.s  been  the  leader  in  SPECIALIZING  on  the  teaching 
of  DRAFTING.  This  is  an  obvious  advantage  over  teach- 
ing Drafting  only  as  a  side  issue. 

Drawing  Outfit  Furnished 

We  supply  all  our  students  with  a  drafting  out- 
fit for  use  throughout  the  course.  There  is  no  extra  charge 
for  this,  and  it  oecomes  your  personal  property  when  the 
course  has  been  paid  for  in  full. 

Book  of  Particulars  Sent  FREE 

If  you  are  interested  in  becoming  a  practical 
Draftsman  through  the  thorough  training  of  the  COLUM- 
BIA SCHOOL  OF  DRAFTING,  whereby  you  can  enter  a 
Profession  in  which  your  services  will  always  be  in  demand, 
you  are  invited  to  write  us  for  our  fic  book  of  particulars 
which  describes  our  school  and  methods. 

For  your  convenience  you  can  (ill  out  and 


Draftsmen  Get  $35  to  $100  a  Week       Mail  Us  This  Coupon  Today 


Our  graduates  have  shown  their  ability  to  reach 

high  salaries  RAPIDLY,  owing  to  their  practical  training. 
They  secure  excellent  salaries  AT  THE  START,  as  high  as 
)2,0U0ayear.  Theusualpayof  Draftsmen  is$i5  to$100a  week. 

The  Demand  is  Greater  Than 
the  Supply 

The  demand  for  properly  trained  Draftsmen  has 

alwavs  been  greater  than  the  supply,  but  this  is  more  so  to- 
day than  ever  b<'fi>re.  owing  to  gicatly  increased  construc- 
tion and  mccbanioal  devefi  pment.  The  Drafisinan  is  an 
ential  connecting  link  in  all  engineering  work.  This 


COLUMBIA  SCHOOL  of  DRAFTING 

Dept.  1065.  Mth  and  TSta.,  N.  W..  WASHINGTON,  D.C. 

Without  obligation  to  me,  please  send  me  full  particu< 
lars  of  your  practical  home  study  training  in  Drafting. 


Hamk  . 


ADi>«Kas  

OITT.....  STATB. 


Coo 
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POPULAR  MECHAinCS  ADVERTISING  SBCTION 


I 


Thousands  of  splendid  opportunities  in  the  Great  Southwest  for  men  of  every  afire.  Leam  Auto 
and  Tractor  business  The  National  Way  in  few  Weeks.  Earn  $100  to  $400  a  month  or  Start  a 
Garase  of  Your  Own.    Enroll  in  the  Mo«t  Elfficient  School  in  the  Country  and  be  aure  of  a 

Payinjr  Position  when  you  finish.    We  secure  Good  Positions  for  irraduates. 

No  Previous  Experience  Necessary  to  Learn  in  a  Few  Weeks 

Actual  practical  instruction  on  all  different  types  automobile  and  tractor  engines— latest  hghi- 
ins.  starting  and  iirnition  systems,  including  Packard  Twin  6.  Cadillac  8.  Willys-Kniicht,  ~jiA^ 
etc    Expert  instrueioni  -large,  light,  airy  shops.    Best  climate  in  the  country.  ,  j^^*^ i 

High  Salaries— ideal  working  conditions.  Heavy  local  and  Tourist  traffic  brings  Mi, 
big  moaev  to  garasemen  the  year 'round.    No  delay  in  sehorii  work     Sunxhlne  ever;        .■^^    0%/^  ^^^^ 
day.  WIRK  OK  Wftrrc  TODAY  rOR  riMK«4-PAOKILUiBTIIATCO  CATALOO— lella      *  .  Jjfkji     <v    V  • 

all  about  the  school:  show*  atudcnt*  nl  work:  showii  OallforniB  automnbilo  pnwtieritjr.        '  ^"^CT^^  J' 
Write  Teday  and  learn  how  GOOO  aucct-aaful  graduates  Otiarantee  your  snoceeik  Jt^'  ^ 

NATIONAL  AUTOMOTIVE  SCHOOL  l£iL!^4 


IS  years  at  827  South  Figueroa 


LOS  ANGELES.  CAUFORNIA 


TV, 


•  V 


ACCOUNTANCY 

The  Niftiest  PaM  ProfHskm  taufht  ttMnwtfhly 
In  a  ftw  montlM  of  home  study  by  new  sysfenl 
nFF  RAAIf  MenwtKiMl  Accountants  Society 

Learn  Watchwork,  Jewelrywork 

3nd    EnEraVinGTi    ^  trade  comman'liDg  a  good 

^  ^     »»l»Tv  8n<i  >ourM>r*i<-ei«  ore  nlwa'B 

In  demand.  Addrtwa  IIOROLOQICAL.  Dtipt.  P.  lirsdlc.'.  Inatitute, 
Poerla,  III.,  for  our  late't  cataloR. 


Automatic  Fibre  Limbs^^v^riri^^ 

Eaay  Payment*  —  Do  Natur--  *  ^Nork  • 


Eaay  Payment*  —  Do  Natur--  *  ^Nork 
AGENTS  W.ANTED  who         Artiflclal  Lfc 

DE.SriUBK'"TmjW  TO  WORMAN  CO.  mmn 


OOOD  PtT. 


TABLETS  OR 
POWDERS 


Qalek  ftaltof  Ut\ 
acbas  aa4  |(««ra)|ia. 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  Educational  Work — Big  Salaries — Prepare  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  us  for  DODGE-TRAINEO  wireless  opvraKn 
Travel  all  over  the  world,  secure,  free,  unsurpassed  living  accommodationH  and  earn  a  big  salary. 
Mr*  Alao  Tmmeh  Mors«  (Wir9)  Tmlmgrmphy  and  Rmilwmy  Accountintf 
School  OStabllshod  48  yoars.    Endorsed  by  wirpless,  railway  and  telegraph  officials.    Low  rates.    Stadents  caa 

earn  living  expenses  while  attending  school.    Cataloc  Fro*.   Witt*  Today. 
DODGE'S  TELEGRAPH  AMD  WIRELESS  INSTITUTE  Sth  Street  VALPARAISO.  IMDIAMA 


W!iat15ctei^?.Yoii 'sr Nation's  Capital 

I  The  little  marter  ol  tS»  la  itampa  or  coin  will  brinj  you  the  r'alhAadrr  IS  "Wtki  |  oa  tnai-  T** 


The  little  marter  of  IS»  la  Itampa  or  coin  wui  brtnc  yu 

PachfiadcT  li  an  lUuitiated  weekly.  pabUihcd  at  the  Natioo'v  ceriter.  for  the  Nartoa :  a  paper  tkat  i 
all  the  neiri  of  the  world  and  trlla  the  tititbaad  only  the  truth :  now  la  Itt  STUt  year.    TMs  papw  A 
the  bill  vlihout  eraptyioE  the  pur«e;  II  costs  but  f  1  a  year.  It  you  waot  to  keep  potted  ea  whmt  ltfl<av 
nn  1  a  (he  norld  at  the  lean  expense  of  ti  me  or  moDey,  this  Is  your  mraos.  II  ytm  wast  a  paper  la 
home  which  Is  siDcere,  reliable,  entertaining,  wholesome,  the  Pathfinder  is  yoars.    11  Tom  wvaM  IT 
preciate  a  paper  which  outs  cTcrrthlng  cleariy,  tairly,  briefly— here  It  la.  Scad  tMm  to  show  em  yas 

Blight  llkesucb  apaper  and  we  wUlseod  (he  PathfindoroQ  probation  IS  weeks,  .  B.aa.ai_;^.>_  A   ■-*  aa  J> 

The  15c  fjctf  not  repay  us.  bat  we  are  gUd  to  loTest  la  new  fricadt.   Address  !    ■  KW  rmXnJUtamr,  BOX    Oy     W«INHI|ltMI.  0.  Ca 

iiiraiiiiTiiiraiiTnimramiiiiiriiiiinii 


WaeMMStM,  «tM  heat*  ef  tli*  Pattsfmdar. 
ttm  beceia  «lie  WeeM's  Caa«tal  m»d  r—d- 
kic  tte*  Pa«irfh»der  will  b*  IHw  atttlng  In 
tiM  Inner  eoimcH  with  thaae  who  srill  moM 
Om  werM'a  rtestlny  fer  the  next  (efierattea 


WEBSTER'S  NEW 
INTERNATIONAL 
DICTIONARY  m 


WKntevcr  your  auesHon;  —  be  it  IKe  pronunciation 
of  Cantonment:  mc  spelling  of  apiizzling  word: 
the  location  of  Zeebrugge.  IKe  meiming 
of  btighty,  Qce.tzmk.clc.,  this  Suprone 
Authority  contains  cm  accurate  .final  onswsn 


_CO^._SPRINGFIELD.MA_SS.  "^^•o:?,i^?.-'^^ 

Please  »»nd  rr«  >pac' Ymbiuic 
,    man  paj.s  and  ^"AME   

'free  POCKET  MAigUftORess^.. 


■  •• ••««  mm 


Poe.ilfeti 


POPULAR  MECHANICS  ADVERTISING  SECTION 


19 


Become  An  Artist 

Learn  Bfr  Mail 


By  our  new  method  of  teaching  by  mail  you  can 
learn  in  your  own  home,  in  a  short  time,  illustrat- 
ing, cartooning  and  commercial  art.  Hundreds 
of  successful  pupils  are  now  making  splendid 
incomes.  Get  into  this  fascinating  work  yourself 
and  earn  big  money  as  an  artist. 

Remarkable  New  Method 

Oar  method  makes  it  easy  for  anyone  to  learn. 
The  study  is  fascinating.  Only  a  few  minutes  a 
day!  Have  your  own  studio  or  secure  high  sal- 
aried position.  Or  work  in  spare  time.  Many 
•tudents  earn  while  they  are  learning! 

Artist's  Outfit  Free 

A  complete  Outfit  free  to  all  students.  Includes 
everything  required  to  produce  hundreds  of  dol- 
lars worth  of  pictures.  Here  is  your  chance  to 
develop  your  neglected  talent  and  start  yourself 
on  the  road  to  independence.  Learn,  in  your 
•pare  time,  with  the  help  of  our  staff  of  expert 
instructors. 


Send  Free  Coupon 

for  the  most  remarkable  offer  ever  made  by  any 
recognized  and  reputable  school  of  art.  Special 
terms  to  a  limited  number  of  new  students  and 
complete  Artist's  Drawing  Outfit  g^ven  Free. 
Fill  out  and  mail  the  attached  coupon  and  we  will 
send  you,  at  once,  a  beautiful  art  Booklet  filled 
with  drawings  and  full  particulars  of  our^on- 
traordinary  offer.  Do  it  now  —  before  you  forget. 

WASHINGTON  SCHOOL  OF  ART.  Inc. 

1 09 1 2  H  Street  N.  W.  Washington.  D.  C. 


FKEE  COUPON  — 


WASHINGTON  SCHOOL  OF  ART.  Inc. 

10912  H  Street  N.  W..  WMfaingtoo.  D.  C. 


Without  any  obliintion  on  my  part,  plMse  Msnd  m«  your 
Free  Art  Booklet  and  Special  Free  Drawinir  Outfit  Offer 
with  Reduced  Terms  to  new  students. 


Address. 
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POPULAR  MECHANICS  ADVERTISING  SECTION 


lEARH  LANGUAGES  BvLlSTENINP 

ON  PHONOGRAPH 


Bi^  Money  for  Boys ! 


ELEC 


There  is  a  wonderful  opportunity  right  now 
for  boys  who  like  electricity.  Boys  who  are 
ambitious  and  will  train  themselves  in  spare  time 
can  step  into  positions  just  as  soon  as  they  are 
ready.    Good  salaries  are  offered  to  start  with 

splendid  chances  for  rapid  promotion. 

For  27  years  the  International  Correspondence 
Schools  have  been  training  boys  for  success  in  elec- 
tricity and  over  200  other  subjects.  They  will  help 
you  prepare  right  at  home  for  a  position  in  the  line 
of  electrical  work  you  like  best — or  in  any  other 
work  that  appeals  to  you.  Thousands  of  boys, 
through  I.  C.  S.  training,  have  stepped  into  fine  jobs, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  helpyoH.  Choose  the  work  you  like 
best  in  the  coupon  below,  then  mark  and  mail  it  to- 
day. This  doesn't  obligate  you  in  the  least,  and  it 
will  bring  you  information  that  may  stArt  you  on  a 
successful  career.  This  is  your  chance.  Don't  let  it 
slip  by.    Mark  and  m.iil  this  coupon  noiv. 


.Tr*n  OUT  H(R( ■ 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


B<n  6600-B 
bptaln.  wlibout  obUgattng  me, 
or  In  the  vobJ«cl.  htfort  which  I 
tUCTKIOAL  EafllHEKB 
EUctrldan 
Elactric  Wiring 
EUctHc  LlgbilaK 
Elacirtc  Car  Runnlni 
Heavy  El«<:tr<c  Traction 
eiactrical  Draftaman 
Elactric  Machine  Dealynar 

RTalasraph  Exp«n 
Practical  Telephony 
■coHA.iirAi.  »:!iiii>r.KB 
Machanlcal  Urafiaman 
Tool  maker 

Machina  Shop  Practlca 
Gaa  KBgtncer 
Olf  IL  KiiatNERR 
^SurrarlnK  and  Mappini 

■IRK  rOHRHlNOBENSIIIBBa 
■  ARCHrrECT 

Architectural  Draftaman 
'  rLCBRINO  AND  HF.lTlKfl 
'^Sliacl  Metal  Worker 
Ship  r>r«ftaman 
Matbamatlca 


,  SCRANTON.  PA. 
how  I  can  qualifj  (or  the  poatUoo. 
mark  X. 

CHEMICAL  ENGINEER 
MSALKSMANSHIP 
"  ADVKR USING  MAN 
Show  Card  WHier 
Outdoor  Sim  PalMar 
^RAILROADER 
_  ILLUSTRATOR 
'  DESIGNER 
[  nt-Hl^fEM  BiHtflKBBrr 

Private  Secretary 
"  BOOKKEEPER 
_  Slenopapher  and  Typtat 
_  Cert.  Public  Accountant 
_  Tralfic  ManaBemeol 
_  Cotnmrrciai  Law 
.  GOOD  ENGLISH 
"  Common  School  $ub|act» 

CUVIL  SERVICE 
*  Railway  Mail  Clark 
_  8TiTI0<l4HT  KNflillEEB 

Textile  Dveraeer  or  Sapt. 
.  ASBirt  UTl  RE 
_  NaTliaior 

Faaltry  RaUlar 
J  AVTOBORILrfl 


l§ 


rra««b 

lullaa 


lUlDa  

Praaent 
Occupation. 

Straet 

■Bd  No.  _1- 


Oty. 


SUM. 


at  homo  with  Dine  Oortlnophpno  I*n- 
Kt-i-cirda.    Write  to  us  for  KKKK 
Lxxikli't  torlnv:  eaiijr  pn>  iijcnt  plan. 

COttTINA  ACAIMMV  Of  UMOUAOES 

Suite  12  [jut  Mth  8tnw(.  New  Vart. 


FIMI  A  V  Engineering  College 

riW%  k#4  1  KANSAS  CITY.MISSOURt 
ONLY  SCHOOLOFTHE  KIND  IN  TNK  WEST 

Hr-ocialtlea;  El.xrirlcitr.  S««-nm,          Armature  Wind- 
ing. A  O..  U.  C,  Aitlo.     IntonpiTf  traininn  coara(«. 
Ax  week*.  thr«>  iinil  IWp  monthn,  year.  d«)  and  nl«ht. 
Enroll  any  time.  WrHa  for  Catalogiia  M.  

Carry  Battery  Like  a  Satchel 


1 

1 

>'ou  —  kpolilog  your  clolhca  *Mi 
^      acid  r  Cam  MM  Mi  a  hMM  Bi 

1   <^HB^^  carISSr 

1  On*  laaa  can  rarry  twe  Lattaitaa ■ 
1  Idaal  for  ramoTina  er  rMlanaa 
1  bactarlaa  In  cu.  Bach  M.B^  *aw 
1  Sa.M.  Atk  for  ilrtJii  B-af 
4        other  battrry  ahop  aiipai 

AMtmcAii  smul  OF  BrtMBM 

!>'h)   lOl-IMt  S.  Midapa  tm..  CBKMS 

QlUPlUn  TAUGHT  MaylsendBMkldP 
OlIlUlllU  at  HOME  ""'ith  information 

f  H.irvoy  Suthariand.  Educational  BldB-.  70  rtftt*  Av..  N«w  Y*** 

LEARN  WATCHMAKING 

rtnd  bi'como  ln'le>i  »<iidpov    Ofwi-T'«wn«  foaitiona  aecured. 
t.'  I'  lirn     St-od  for  KKKK  CA  1  ALoO 
ST.  LOUIS  WATCHMAHINQ  SCHOOL.  Dopt.  B.  ST.  LOUIS.  MIO. 


10  CARD  TRICKS  6e 


Amar..-  nnd  ni^"tlf>  your  frlonda.  No 
akill  r<"<iuif»*'l  *'»■>  'O  '''^  Lnteat 
llluatrntCHl  Ciitnloff  of  PiM-ket  Trloka, 
Novelt  Itw.  .T.iken  Fuzzlva.  Hrxik"  otc  , 
Included.  Ltrp,  Ua-mCUUw.  Stad  TMt;l 

THE  BARGAIN 

LTlE  OOliSLtS.  Mf.       Station  A 


Dallaa.  Toxa*  V 


Rider  Agents  Wanted  .^^^ 

Evervwlicre  to  rid«  and  exhibit  thonew 
cor  "Kdolorblho"  completely  equippod  with 
clix-iric  light  and  horn,  carrier,  atand,  tool 
tank,  coaati  r-brnko,  mild  Ruarda  and  nnti- 
(kid  tlrca.  Cholco  of  4-4  othor  •tyWa,  color* 
and  aife  in  thr>  f  nmoua  "l»aB«ar'*  line. 
OIUVKRCO  mCK  on  approval  and  SO  DATS 
TRIAL.  Bond  for  \  tt  lr»«  catalyr  antipar- 
ticulara  of  our  Thirty  Day  rrf4  TruU 
offer,  Factory-fo-Wldor  prier*  and  terma. 

Easy  Payments  'l^tzif'c^r^ 

eiMvi.il  Faetonr-to-(Bd»r  ca»h  prlcea. 
TIDCC  Lamps.  lIurnK.  Wheela.  Sundriea.  and  rrpnW 
lllICO  parta  and  auppliea  tot  all  bleyclea— •!  h«U 
uaualpn  e.    _      ^ycLC  COMPANY 

DEPT.T108  CHICAOO.  U.  S.  A. 


Throw  Your  Voice 


^  CaMdiatiM  matt  frui  thia  coupon  to 

/•leraoMoftai  C'</rr«a}K>iMi<iic«  AcAoete,  ifo»traa;,  CVnoda 


Under  the  table,  into  a 
Trunk,  down  Cellar  or 
anywhere.  Our  lessons 
in  VENTRILOQUISM 
teaches  you^     With  our 

VENTRILO 

(fits  in  the  mouth  and  cmuot 
be  seen)  you  iniit;ite  Birds. 
Animals,  etc..  without  moving 
your  lips.    This  oufit  and  « 
b.H.k  ofjOKESbymnil  for  IWC 

ARDEE  C0^Dept4$.Stamlonl,a 


i-^Kji  i^uo  Ly  Google 


POPULAS  MECHANICS  ADVERTISING  SECTION 


The  Chaldean  Story  of  the  Flood 


Dug  Up  From  the  Ruins  of  Old  Chaldea 


StartlinpT  discovery!  Do  you  know  that  a  stone  tablet  was  recently  unearthed  from  the  ruins  of 
old  B»bylon  containing  the  story  of  the  Flood,  the  same  in  every  detail  as  that  given  in  Genesis, 
but  written  centuries  before  Moses'  time?  This  wonderful  inscription  now  for  the  first  time  trans- 
lated and' published  ia  but  one  of  the  Uiousands  of  rare.  curiouB  and   inlvrestintr  "oriffin&l  documents"  in  the 


Library  of  Original  Sources 


lO  Massive  De  Luxe  Vola, 
Richly  Bound 


FREE  BOOK 


Frr«  hook  of  picture*  and  rrana- 
Utiuna  of  "•nclrni  tnacrlpilons" 
rrvraling  c^crrta  of  Babylon. 
Ninrvrh.  Prrela.  E|{ypf.  Mail 
cuupon  NOW! 


THE  TOWER  OF  BABEL  STILL  STANDING!   A  Btono  tablet  found  on  top  of  a 

mnand  o»<ir  J(«0  tt>*-t  HikH,  ni'iir  ttip  Hnb\  loiiinn  nilna.  r-ontaina  nn  iuarrii  tion  ili-arritunu  th« 
htiildinu  i>f  the  fumoiia  TowfT  of  1(iiIh>i.  tit/z^m  *»•  ""■  'i,,,\i<r  ix,,-^-,r!r,  trma  iilcnl if  \  iiik  the 
mound  AS  tha  iirluiiii'l  Towj-r  dewrilMtl  in  0<>nj«»i«.  Anotlu-r  tnlili't  jimt  <ii»roiere<l  itiTf.  the 
aljitllifni  utofr— «'ri//>n  f-y  Cyrui  Aim  tc.y— t^-llinjc  Imw  he  rn|iturt«l  tin- <  i«  jr  of  Halnlon.  entirely 
(lilTerfnt  fnnk  titeoiti  hratnrlrnl  iwroiinL  Hero  yoiril  Und  the  fanKin*  '"('<>door  llaMiiuurnlii," 
written  nmr  4,0<)O  jrynrw  arn.  rerenlinx  for  the  firat  time  the  lawi^  cualoina  and  liuninetM  an>l 
■ix'iaj  pyactietoot  ttVB  ancient  C'haldNtna 

Thean  aaia|fliuf"oriltiDal  rn-orda"  nre  tiiminR  upaldi»-down  old  notion*  and  idea*    Olrea  you  . 

the  rnok-b«iitoip  lynrrrt  of  information  from  7,<«M)  yeara  ago  ilowii  to  iiwloy.    The  hidden  ■  ■•  »  l*  «  ™ 

facta  that  not  one  in  a  mlUioQ  erer  heard  of.    You'll  li«  astoninhed  and  delighted.  W        .         .  » 

   ^        >     University  Research, 

COUPON  TOD  A  Y  FOR  BIG  FREE  BOOK/         Milwaukee,  Wlse<N..in 

of  "ancK'nt  IntK-rli'tiona"  ami  loniiilt'  i-  igf^-    ThiumuinN  hmrr- M-nl  fur  il    Non^nit  ^7  ,  u!     *        i  i     »  <•       •  «. 

will  •all     Ab-.»lii}oly  no  oi.liRation    You'll  U>  Kuiiiriw  d  an. I  dKlinhio-l  to  leiirn    ^             nnc  your  bi|r  free  txmk  of  ancient 
bow  eaallr  ><'U  I'lin  net  thia  wondHrfiil  J.ilirnrv  mi  eiixn-at  of  monthly  paymenta  ^  inacriptions." 
on  the  few  renaininii  aetaof  thia  etlition.    Write  1'01>AY!  ^ 

UNIVERSITY  RESEARCH  / 


SEHD 


PM-lt. 


PM-12. 


Name. , 

MILWAUKEE.  WISCONSIN  / 


Googl 


POPITLAR  MSCHAinCS  ADVERTISING  SECTIOH 


The  Dollar  Ualue  of 
High  School  Training 


HAVE  you  ever  thought  why 
so  many  employers  demand  a 
High  School  training  of  their  CTnployMS— 
whv  the  lack  of  it  bars  you  from  the  best 
positions?  Take  English  and  Mathematici^ 
for  example.  What  high-grade  position— 
such  as  accounting,  engineering  or  exectl* 
tive  work— can  be  handled  rrjrA//y  without 
a  knowledge  of  mathematics?  How  can 
costs,  operating  expenses  and  overhead  be 
accurately  computed  without  it?  How  can 
you  write  good  business  letters  and  reports 
or  sell  goods  without  a  command  of  English? 
Th«r«  i«  m  pocitive  caah  valu*  to  harlnf  »  Ri«h 
-       •      •  ■        -■  I  dol 


School  tr«(riinff.    It  mona  Banjr  iDor*  dollam  to 

jroa.  b«T<r«i»«  it  th 
ttoiu  from  which  yoo  »re  now  1 


yoa.  b<T4raiw«  It  throw*  open  to  voa  hiKfa-gr«d«  po«i- 

roarrea. 


Don't  Be  Handicapped 

ThooRandfl  like  YOU— who  were  laboring  under  tba 
hnndicap  of  not  havtns  had  m  High  School  trainins 
—have  taken  ■dvantage  of  th«  American  School 
eoano  and  RKMOVEO  THEIR  HANDICAPS. 
Thw  cour*«  baa  b««n  apaciall/  prepared  for  bctna 
aiudy  by  noted  profeaaon.  ft  M  eonptota.  eovara 
all  reaair«menu.  and  will  ramova  taa  big«aat 
obitacia  between  yoa  and  ■nteeea. 

If  yea  bava  already  bad  aome  part  of  a  High 
School  Trainins,  you  can  atart  in  exactly  where 
yoa  left  off.  We'U  eradit  yoa  with  what  yoa  have 
lalccn  and  make  tbo  tnitioa  fee  in  |iroport)on  witlj 
the  Hpecinl  course  yoa  require. 

Read  this  Guarantee-then  Aet 


I  paM 


**w*  r«ar«n«**  at  mnr  fim 

II,  iMMalalalT  mw9m  llM  fjeUMK 
WBtoallcM.  TM  avMtr  Mm  Mm*!  t 
mrm  mmt  Mllelletf  ■«tk 


AMERICAN  SCHOOL  of 
Correspond  MCd 

Oapt.H-749 
CHICAOO 


Tl/AINIX;-  I  J  IK  :i  }.  \  TO  SIX  C  K  SS 


Pleaa«  Bcnd  mc  booklet  and  t^ll  mo  how   g  \ 
I  can  fit  myaclf  for  the  position  marked  X  f^WJtJ 


.High  School  Graduate 
..Western  Union  c'.ouraea 
..Tclrphone  linitineer 
..l>rBltiiman  and  Desivaar 
.  Antomobile  Entrinrer 
..  Automot>ilp  Repairman 
.  Airpl<me  Mechanic 
.  Fire  insurance  Eipert 
..Sanitary  Enirineer 
..Ueatins  and  VantiiatiaC 

EnBin^er 
..Master  Plambar 
..Civil  Knjrineer 
..Structural  EnRinear 
..Mechanical  Engineer 
..Sbop  SoparintaDdant 


...Steam  Elncinear 
...Lawyer 

...Bunineaa  Maaacer 
...Cert,  i'ublic  Aeeoantant 
..  Accountant  and  Aoditor 
,..Bookke<T>er 
.  Stenotrrapher 
.  Gpn'l  KxlucationCoarM 
.  Com,  School  BranetM* 
.  Elertrical  Ensrineer 
...Electric  Light  and  Povaf 
Superintendent        •  ' 
...HTdroeleetric  Engia* 
...Wireleaa  Operator 

 Architect   

■■■I    «»"<irit«y  Cootnctev 


Mum. 


AddrcM. 


Pleate  Mention  Popular  Mechcnic» 


"The  Miracle  Man*^ 


leUlB  K. 
A.  a.u. 


f.  nTniiin 


FROM  a  commonplace  yeimgder 
of  less  than  average  atrcflgdi, 
thU  man  became  an  A.  A.  U. 
Champion.  He  has  rtin  1 14  milei 
in  a  24  hour  endurance  race.  Ha 
phy«ical  lupetiorky  it  due  lo  oiaiter' 
UI0  mental  as  well  as  phjrscal  lawv 
Mr.  Fitzsihbon's  roemocy  demon- 
ibabons  nave  astonished  scientiilv 
He  shows  how  lo  build  up  the  will — 
the  memory  —  at  the  same  time  he 
builds  up  the  body. 

The  Fitzgibbon  Institute 

FOR  MEIN  AND  WOMEN 
pmcob  for  the  bnt  time  to  the  general  poUic  ike  Mental- Pli^WLal 
Culture  Coune  thai  earned  for  il*  crraloC  the  tabngoet  "M—rir 
Man."  The  world  ia  hiU  of  tfTong  aien  with  dull  nandi  and  hidt 
mind)  haodkapped  l>y  uaeieai  bodiea.  Ability  to  hiUy  enjc^  Be.  M 
tuccerd.  to  earn  more  rooocy  dcpcndi  on  your  phyncal  w«i  bene 
plui  will  power,  coocmtralioa,  mrmocy  and  teli-coatrai.  Every  lesaoa 
m  this  course  it  the  result  a  Urtime  oi  scientific  acaeaicfa  aad  pnc- 
tical  experience.  The  lubiccls  coverrd  iadode:  SuMutien  alMl  Ama 
Sunesdor: ;  Peisooal  Maeoetiam;  Vcsce  Cnkinr:  Manory  Derdap- 
meot;  Caooeatraboa  and  Attention;  Nerve  Control;  Menial  Har- 
mony; Developmeot  d  Will  Power:  Ptiystcal  Eftcjeocy;  aad  Fin- 
cisea  for  varioaa  types  and  am  and  lor  emdicatina  diseases.  Scsenbi- 
caHy  Co-Oidmaled  MentJ  Phy^  Cukwe.  Wa^  Rodnctn; 
Weighi  tnciease;  Correct  Brrathina:  etc. 

S^Mkfnc  of  Mr.  rittcibhon'a  work  the  Baffale  NtwaaaU:  "ItwfllMK- 
tBi«  Um  car*  ef  bad  hulLa.  devclup  latMvt  lal«fita.  and  act  la  disws  ■ajs 
toward  IIm  bettarmM^t  el  um  hooaa  .raeejL.  TIvp  mMifciJ  werM  wU  fad  k 
InTaloabta  ia  Uw  em  er  allnmu.''  Mr.  FltaitihiKio  has  alao  baM  fa«w- 
mb\f  nmiitmiwi  opos  hr  tim  N.  Y.  World^dM  MnUcal  a(T 
■ndothm.  Mr. ]n^t"' 
dvflcienria 
•ditiofi  10 
wTtrti  fnUF 
baallh?  IxHtlw 

FnzaBBON  INSTITUTE  OF  lENTAL  AND  PHTSKAL  EFnOBICr 

320  Broadway  NEW  YURK. 

JfSE 


fMAKE  iU 


$400A 


[QN1H  BIGHT  AT  HOKB 

1«iriiigyournei(chban'  Autoi, 
iTrurka  and  Tractura.  Allroa 
la  A  to  8  weeka'  praeuani 
Irainuic  tiara,  and  a  kit  of  ioolfc 
_  <:v>iTi«  tn   Kinaaa  City — "Tba 
rrainioc  Can  tor." 
Spaelst  Ratas  Now.  tnfor- 
mstlon  and  i;.^l)AY  TIUAL  OFFKR. 

KANSAS  riTY  AUTO  A.  TRACTOR  tCMOOL| 
Dept.  16th  and  lordia     Kansaa  OtyrM*. 


FREE 


AUTO  BUSINESS 


PAYS  $100  to 
$400  per  mond 


Easily  learned.  Rcdiiccri  rates  now.  Shop  Com^,  IS 
I.iconst-  >.ni.iranteed  SOUTHERN  AUTOMOBILE  SCHOOl 
OF  LOUISIANA.  739  Bar«nn«^ew  Orla 


WANTED? 

RAILWAY  MAIL  aERKS 

Examinations  soon.   $1100  to  $2000  a  year. 
Steady  life-time  job.  Common  education  suf* 

^ficienL  No-'puir 
\  necessary.  Mail 
\  coupon  for 
\  Catalog  -A." 

Hira:    8«nd  lo*  without  eharie  your    \      f  nj 
OntaloK  "A,"  dc>«irriblnff  tbla  and  other  ^ 
fin»t  V.  S.  GoTcrnmcnt  poattiona.  •  aewra 

\  Kacktittr, 


Patterson  Civil  Service  School, 
Rochester.  N.  Y. 


Address. 


by  Google 


POPULAR  MECHANICS  ADVESTISIN6  SECTION 


82a 


SAFE  6%  Investments 

Place  your  funds  only  in  tho  safest  and  soundest  of  securi- 
ties. The  first  mort^tre  bjnds  safecniarded  under  the 
Str»iiB  Plan,  will  meet  tha  strictent  testn.  They  are  safe 
and  they  pay  Write  today  for  our  booklet  "Safe  6Ti- 
Bonds,"  and  sound  6'^  bond  ofTerlnirs  in  1100.  $■'300  and 
Sl,O00  denominations.    Wt  racsasMsJ  ikest  kosib  for  isiejtwgL 

Call,  write  or  'phone  for  Booklet  No.  L921 

S.^  V.  Sti^vus  cK.  Co. 

EfrrA.iii.i;4iiKU  ihns  incx>ki>oi(atki) 
NEW  YORK.  ISO  Broadway.  CHICAGO.  Straus  Bids. 
Philadelphia  Detroit  Minneapolis  San  FranciMro 

37  Year*  Without  Lom*  to  Any  Investor 


BE-MBNT-Oin 

(LIQUID) 
1KeBA(U»tor  ComtM 

VoUfd  into  l<«lilni(  rmilutor,  u  cucnbLivra 

 with  tha  w«t»r     At  «  l<««.  UiB  oarcm 

Id  t*»  »lr  iiJtrKi  «  roi>^r«lin«  *r(lnt  —  • 
toQch,  Bl»taJ-Hll«  d<*IM>«lt  forma  In  and  w#r 
tha  kiak,  Mallns  it  »«in«ii»«r.  At  nxMl 
daalm,  i&c. 


THC  NORTKMrCSTtltM  CHtMICAL  CO,  . 
22IS  SUta  SU  MSICn*.  OHIO,  U.  S.  A. 


Boild  Your  Own  Airplane! 

'with  •  Lawranc*  oonstruction  set.  You  can  build  a  Hooo- 
plaae^  Biplaneor Seaplane thatwiU  fly.  36-inch  ^  * 
wine  •pra'd,  silk  covered,  not  a  box  of  mate-  v.,at&l0flr 
rials,  bat  a  set  of  iinishsd  partsall  cut  and 
■haped toexactslxeand  fown.ready toaasembla.  H'iCf*-F.I 

LAWRENCE  AIRPLANE  MODEL  &  SUPPLY  CO. 

SeS  West  Van  Buren  Street.  CHICAGO.  ILL. 


HAKE 
A 


Hill 


Ifl!^ 


$ 


11 


85 


■MLD  A  $100.00  PH0N06IUPM  YOUDSaF  USB.Y 

FWKK  pomplcto  initnictiona,  blueprint,  iilwo  S 
<oiifcla-l»c«d  racer^a  <6  K-lerllonNi  with  i>iu-h 
motor  toneerm  rombinntlon  outfit.  Coin|''**f>o"t- 
fll  S)1.S5  Othar  oiitlitii  fully  des»-rlb.-a  in  big 
catalos.  aLUK  PRINTS,  'i  <f]e«  for  2.''>  cr>nt«. 
DKALCRS— AOKNTS— WHt*  today 

The  Marvel  Co.  Dapt.  P4M,  CMcace.  III. 


ALL  WOOL  SUITS 

MAOC-TO-MKASum 

Write  James  D.  Boll  r/n  Bel)  Tnllora. 
Adama  at  Oreen  Hi,  Ohicaao,  111 .  fnr  a  free  oopjr  of  his  new 
Stvls  book  No.  404  ahnwlna  largfi  cloth  anmplea  of  thi<  bvau- 
tllol  all  wool  caaslmere  be  la  oBprinit  fur  f25  iK). 

H*  OnarantMS  to  Sav*  You  $10.00  to  SIS.OO 

on  thia  suit  sod  eren  more  on  bla  highpr  prlr^i  fHliriro. 
Fifty  klada  of  cloth  to  chooae  from.  WRITI  TODAY. 


Stop 


T»  t%t-i^rr  Ti^lm^^i  Wrong  fiwl  romliinationa  are 
_  rAXUnX  r  Olson  !  poldonotm  nml  <le«troy  henlth 
— right  oombinations  build  health.  Eiitf(>nt<  Chrictian  •  H  le»- 
•ona  la  Oorrect  Eatiaj  tell  how  to  eat  for  hvalth.  atrcntfth  an*! 
efllclency.  Send  fnr  Free  Trial.  No  Monpy  In  AdTmu'c  <>ffer. 
•tlli  Mt)    Cerraetiv*  Catfac        Ow* ■  FmiA  1m..  In  Twk  ClI? 


<'ari  be  t'np«l  mm  an 

-    V  1B«,  I 

TAWM  aaimAwo  a  co. 


nark.  fOwTword  Ukm  anr 
naaH.     PNICS  — 


ipCutYourOwnBteifl 

WITH  TMIS 

SAFETY  HAIR  CUTTER  ILri^y^'^ 

cut  your  own  hair  »lih  tlils  mirvelom  Inrrntutn.  CmI^  0\t 
h»lr  »nr  d-'.:-' H  I'liglh,  §)iur1  it  lung.  Dor*  tht  lob  u 
nicely  A<  ■  *  in  ■jUArtTthr  tunr,  >*f<irc  your  tiwn 

mirror,    i  :hr  chlMrrn'i  hiiir  m  home  In  tUfft- 

ordinary  rai-  :  .     the  fac*  or  f^nlah  around  («mpia  or 

anr  rai.-.r.  ■  lif»tlm».     RaT.i.  its  coat  firmt  dlM 

PM-V  IB«,  anlaalS.    Citra  Bla^M  S«  aactl. 

D«ec  CSS       as  l  a^ana  St.,  CMCaae 


taught  by  apt- AC  tic  m 


YOU  CAN  LEARN 

By  This  Practical  Method 
of  EASY  HOME  STUDY 

Hundreds  of  Kurge«s-trained  men  and  boys  have  ad- 
vanced to  betier  positions  by  means  of  the  practical 
electrical  knowledge  easily  learned  at  home  by  thia 
method.  If  you  are  willing  to  utilize  a  little  oi  your 
spare  time  you  can  do  the  same. 

For  Begiimers  and  Experienced  Men 

This  home  study  course  is  based  upon  the  years  of 
practical  electrical  experience  of  Yorke  Burgess  who 
gives  personal  attention  to  each  student. 
There  is  no  limit  to  what  you  can  accomplish  with  its 
aid.   It  is  up  to  you. 

Results  of  This  Service 

Practical  elootrlciana  n-commend  this  courae  to  others 
Utudenta  are  inrarialily  promoKMl  and  get  twtteriialarlaa. 
Orar  65  [ht  ci^nt  of  thf  iitudenUare  enicaited  in  the  cImv 
trical  huaincwa.  Orer  11  r>er  cent  of  present  enrollment 
came  thmoich  aatiirtied  Nindonta.  Beclnaen  Bet  employ- 
nient  In  electrical  work  after  Uklnc  the  coarse  a  short 
while. 

Tt  w.fSW-  ."""^  method  of  loaralna  PRAfyrrCAL  ELKO- 
IKICIIY  la  aiippliivj  on  KAKY  PAYMKNTb.  includina 
appariitua,  iniitruinenta,  material,  etc. 
Hiart  any  time— atop  an;  timu -year  pay- 
ments reaae  if  jroa  are  not  satiafied. 

Send  for  the  BURQBSS  BOOK  to-day. 
Yorke  Burveaa,  Supt. 

BURGESS  ELECTRICAL  SCHOOL 

744  E.  42im1  St.       Chica«o.  Dliaots 


3  YEARS  TO  PAY 

Meister  Piano  ^Voroinhot*; 
IrJf^'iriJi  Price  $247.50 

No  cash  payment  down.  No  interest 
—  no  extras.  Piano  stool  and  scarf  fcst. 

ROTHSCHILD  &  COMPANY 
Pept.  P.  M.  C.4       CHICAGO.  ILL. 


MURDOCK 

No.  55 

2000  ohms  CH 
double  set   ^'♦•i'V      double  set 

Best  ksw  priced  radio  receivers  in  the  world.  Motiey 
back  guarantee.  Order  NOW  for  quick  delivery.  Send 
for  copy  of  Bulletin  19  B. 

WM.  J.  MURDOCK  CO..  10  Carter  St..  Chelsea.  Maaa. 


Radio  Receivers 

3000  ohm.  ^5  50 


Protect  Your  Abdomen 

A  real  successful  abdominal  Protector 

( patented).   Does  not  roll  down  from  top  or  up 
from  bottom.  Same  price  as  any  good  Supporter. 
Anatomical  Chart   .    .    .  |[^_, 
Pictur«$  and  Particular*  M  iCC 

GOODFORM  MFG.  CO..  923  Mills  BUg..  ST.  LOUIS.  MO. 


SMALL  ENGINES 


}'rTtort»ii  i;aaollna  Kjirln*.  <«  1  and  IHb.P  —  I 
fnr  H.rin  .n.|  .sh./p  u>«.    I'Tfc.  |2 .  .  W  and  up.   AIM  ■ 

WASHING  machines! 

W«  atilpon  trial.  Siod  for  Ii<«>kUt  and  Special  Uffw  ■ 
SirvCRRaor^  tlMINC  CO.  I 


1234  latk  St. 


MACIMK. 


STARTER  for  FORD  CARS 


y  GoOgI 


8U 


I 


POPULAS  MXCHAmCS  ADVESTISDIG  SXCTION 


^  SWEEMEY 
GRADUATES 

•ligibl*  to  Hit  fonewing  positions: 

Motor  Rxp<>rt«  flSS  mnd  ap 

Tire  VulrnnlK«r«  flKO  mad  ap 

ChMoffoam  Bioo  and  ap 

W«ldliiic  Kzportfl  9 10O  ami  up 

R«pnir  Men  91. S5  per  hoar 

Truck  l>rlTers  S3A  a  week 

Taxlonh  Driver*  135  a  week 

Troal>le  Nhooter  93  an  hoar 

Snleamnn  a  year 

Trartor  Knsineer  9H  a  day 

Demonatrator  91AO  a  month 

Garage  manager  98000  a  year 

Hondredt  of  )obl  open.  Swrenejr  men 
•  re  lop-noicheri.  In  deinind  rrcrrwhcre. 
TliooMndi  ol  letiert  from  the  boyi  tell 
their  tciuil  experience  Intiepplnr  Into  hig 
payiDK  job*  ricbt  awty.  The  Sweeney 
icbool  recognized  •  le«din|  icchnicil 
tnd  irtde  icbool.  No  (chool  in  the  world 
where  men  htve  more  oppDriDnll7  lor  tc- 
crettion  tnd  enjoyment — ill  the  cnihuti- 
•m  tnd  ipirll  cA  the  old  unirettlliei  lucb 
■  i  Ytle  •i>d  HirTsrd. 


N  cannot 
A  J  make 


"I  Want  to  Send  This 

Mechanically 

What  Will  1920  Bring  You? 

Young  man,  will  you  be  any  better  off  a  year  from 
tcday  ?  If  you  drift — if  you  make  no  decided  progress 
in  your  line — you  will  be  no  better  off. 

The  automotive  business — automobiles,  tractors — 
aviation  and  allied  trades — offer  the  greatest  oppor- 
tunity in  the  business  world  today. 

But  the  Rewards  are  for  Expert*  —  trained  men  —  who 
Know  How  and  who  command  big  waeet,  and  big  oppor- 
tunity. You  can  never  learn  to  be  a  mecnanical  expert  lO  ■ 
garage;  you  can  never  learn  by  tinkering  around. 

The  Sweeney  School  is  the  logical  place 
for  you  to  become  a  trained  mechanic 

Come  where  you  get  the  equipment,  the  opportuiritie*, 
desirable  associations,  and  above  all  the  "Sweener  Sy*t«n 
where  the  record  of  thousands  of  successful  graduate*  furnish 
positive  proof.  Come  to  a  leader  in  the  bucbioM  —  the 
Million  Dollar  Sweeney  School.  Learn  in  eight  weeks,  aod 
fit  yourself  to  become  an  expert,  commanding  an  expert't 
salary.  1920  will  be  a  bright  year  for  you,  if  you  take  the 
first  step  now.  , 

Don't  drift :  send  today  for  my  big  Free  catalog.  Let  me 
tell  you  in  detail  the  fascinating  story  of  the  opportunity 
Sweeney  points  out  to  you  in  the  automobile  busineas. 

Earnestly  yours, 

Emory  J.  Sweenet 

The  SWEENEY  SYSTEIM 

OF  PRACTICAL  EXPERIENCE 

be  obtained  anywhere  else.  No  expense  is  spared — nothing  is  left  undone  to 
Sweeney  Graduates  capable  of  filling  positions  from  $1500  to  $5000  a  year. 


Actual 


practical  knowledge  fits  them  to  demand  and  earn  the  highest  salaries.  _ 

work  on  nil  kinds  of  gas  engines  from  a  stationar>-  engine  to  an  airplane 
motor;  from  1-cvlindcr  to  12-cy Under.  Work  on  the  big  Sweeney  180- 
Acre  Tractor  Farm  where  you  receive  Tractor  instruction— every  operatjon 

ol  *ll  kindi  ol  irtcloii  ind  under  ill  conditionl.  The  f  re»t  Sweeney  BoUdinc  ^iph 
•  I  »  monument  lot  iemirk»Mc  •uccrM-12  ftorle*  hith,  re^iteierillpi  mn  tnacOCH 
of  orer  $l.l)fiO.OO0.OO.  Equlptnrnl  nlone  li  orer  $-W).<K)0.00.  Tod«r.  In  Ibli  MT 
nificrni  buildine  — worklnj  with  thr  belt  equipment  isoner  cin  boy,  ire  roon|  aei 
»un  like  you  from  erery  pirt  ol  the  U.  ».  who  wili  toon  Mep  Into  Bic  SaUfwd 
wtilin(  poihiont. 


SCHOOL  OF  AUTO-TRAO 
312  SWEENEY  DLDG. 


i^co  Ly  Google 


POPULAS  HECHAlflCS  ADVERTISING  SECTION 


Book  to  EveryYoung  Man 

Inclined!^' 

It's  the  First  Step  Tfiat  Counts! 

and  the  first  step  is  to  send  for  this  tremendously  inter- 
esting book  I'll  gladly  mail  today — Fret.    Don't  put 
it  off — you  won't  ever  get  anywhere  dreaming  about 
it — get  ready— make  a  real  start  for  the  coming  year. 
I  was  just  where  you  are  15  years  ago — I  took  the  first  step 
— I  worked  under  handicap — I  did  not  have  opportunity  that  you 
have — but  I've  made  a  pretty  good  record — I'm  only  35  now — I've 
succeeded  and  helped  a  lot  of  other  fellows  make  money. 

"I  Give  the  SWEENEY  SCHOOL 
Credit  for  My  Success'' 

wrttM  s.  K.  ramv,  qhIi 


•ey,  ML 

INTSRNATIONAI.  HaNVHTCR  COMPANY  OF  AMCRICA 
(iMCOnPORATBo) 

 QmnoT.  ILJ-,  An^rurt  81, 1919, 

Ha.  E.  J.  SwMxmrr,  KansM  Oity.  Mn. 

Dear  K.  J.:  A^ftor  loaylnR  70ur  school  I  cam«  to  this  city  Mtd 
left  ms  appllcatton  with  this  firm.  I  left  for  Chicago  and  was 
UifTe  lort  four  ilajs  when  I  ri»c«>lv©<l  word  to  return,  m  thoy 
vuDed  to  coiiHUlt  mo  r«gardln«{  my  application.  I  returned  and 
foanu  thcT  bad  a  ixwltlon  for  me  In  their  tractor  department, 
[accepted  and  had  been  working  only  a  few  wwk«  when  they 
found  I  coald  handle  their  tractor,  no  I  wiu«  irlveii  tiiat  In  addi- 
tion to  my  tractor  work.  Two  week«  ue<i  f  waa  glvt^n  a  #28 
raise  in  ealarr  on  the  month,  and  Jniit  laat  week  I  waa  Kiren  the 
maSTjeto  work  for  their  tractors,  tnickii  and  sUtlonary  entrlnes 
In  addition  to  my  other  work. 

lam  enJoylnK  my  work  very  much  and  Kire  the  8WKKNEY 
SCHOOL  credit  fit  mu  rucceu  thU  far.  I  bad  no  esperlence 
whatever  on  tnicks  or  tractors  or  masTieto  prnTloiix  to  my 
stiterlng  the  Sweeney  .School,  and  I  am  tiappy  over  my  Inve4«t- 
inK  In  thla  school.  I  enrolled  March  17.  1H1».  and  wh»  i;nidu- 
«ted  on  April  28.  m">.  I  tlien  remained  In  the  tractor  depurt- 
cuMit  tintil  the  ZHtli  ■■!  the  month, nt  which  time  you  tfave  me 
the  letter  of  reonromendHtlon.  for  which  I  again  thank  you. 
With  the  very  besit  wlahoe  to  jrou,  I  remain. 

Yours  very  truly,      (Slitnod)   8.  E.  PntmT, 

2900  Vermont  St..  Quiucy,  lU. 

Owns  His  Own  Garase  in  3  Months 

DELTA  GARAGE 

PONO  PANTS  ANO  ACCKSSORIKS  BCTTKIt  BaTTKRIKS 

_    .        „  „  DxiTA,  MlM,.  July  7,  1919. 

BwxwBT  Auto  Sobool,  Kansas  City,  Mo. 

On  April  18tli,  1918, 1  completed  a  coiirne  In  yonr  scliool  and 
have  been  doing  fine  ever  nlnre.  I  otarted  work  for  f76  a 
month,  hnt  kept  working  up  until  now  I  own  my  garage,  and  I 
ma  making  good  money,  which  I  am  sure  I  would  not  hare 
been  doing  If  1  hadn't  taken  a  course  in  your  sctiool.  fleuse 
Hod  m«  a  new  catalog,  also  send  your  paper  reguUrly. 

Very  truly,     J.  Russku,  Wood. 


MY  BIG  BOOK 


^fittlylllistratadlt 


You  want  this  beautiful  book.    Clip  the 
coupon  RIGHT  NOW— fill  it  out  and  mail, 
rn  gladly  Bend  you  my  Big  72-Pagc  Book 
Free,  also  a  copy  of  the  Sweeney  School 
News.  From  cover  to  cover  thev  are  inter- 
esting.   The  wonderful  story  of  success  of 
my  Million   Dollar  Trade  School.  The 
remarkable  record  of  over  20,000  Sweeney 
Graduates  is  told  in  picture  and  story.  Read 
what  my  boys  say  —  in  their  own  words. 

H.  A.  Wllion  and  F.  P.  Powell,  owners  of  ihe  tnperltl 
«ift  rtnJl*.      •  "r:  "We  would  not  (tke 

SIO.OOO  (or  our  buiinc«i  ind  wc  owe  our  ttirt  to  you  tai 
root  (plendid  iehool."  Read  how  Elbert  A.  Pence.  Clear- 
moM.  Mo.,  bulli  up  •  $25,000  yetrlf  carsge  butineM. 
Read  whit  «  wonderful  bomclike  plice  I  hire  here- 
bow  my  iladenti  enjoy  theiiiielrei  when  the  dty'i  work 
l»  done  —  ererythinc  needed  li  right  here.  Bit  dot- 
mlloriet.  thower  bdhf,  iwlmffllne  pool,  drinklnc 
lounliinc  fincit  equipped  irmnaalum  In  entire 
weal,  club,  reading  and  lounging  roooia,  cale* 
lerla.  free  lockera.  Poit  Office  and  Bafvk  lor 
Sladenia,  big  firepltcea,  piano*,  riclrQIk^ 
etc.  Brerything  It  done  to  bring  borne 
Influence  around  Ihe  boya  and  to  make 
(ben  feel  at  borne.  Hundreds  ol  auc- 
cesaful  men  today  got  (heir  atari  by 
sending  for  ray  catalog  —  it's  the 
tft  step— the  Important  step. 
Gel  this  big  Free  book— it  not 
onlytclli  you,  It  shows  you. 


SEND  THE  COUPON  NOW 


I 
I 
I 

I  Namm  

H    Pott  OfficM 

I 


■MOirr  J.  SWCCNCY.-l^raAidant 

S12  Sw**n«y  Bids.,  Unloii  Statlen  Pt 
KANSAS  CITY,  MO. 

Please  send  me  Free,  without  sny  obligation,  your  big  72. 
page  catalog  and  you f  Sweencr  School  Newa.  Tell  me  of  the 
opportunities  in  the  Auto  mnd  Tractor  BitaiDaw. 


Stat: 


.  POPULAR  MECHAinCS  ADVERTISING  SECTION 


10  Lessons  In 

PUBLIC 
SPEAKING 

FREE 


Wiit«  qnJck— for  nirtlculara  of  this  eztm- 
ordlnary  uner;anoirer  you  will  never  fora«t 
If  you  take  udvanta^  of  It.  Ton  lessons  In 
Fubllo  Speaking  abBolatoly  freo  to  tboee  who 
ftot  promptly.  We  niuko  this  extraordinary 
offer  to  Introduce  our  wonderful  course  tn 
looalltlos  wh<>re  It  1b  not  already  known. 

Wo  Urnoh  you.  by  mall,  to  become  a  powor- 
tol  and  convincing  talker  and  speaker— to 
dominate  and  control  the  decisions  of  one 
listener  or  un  audience  of  a  thousand.  We 
have  trained  hundrt«dg  and  helped  them  to 
Increase  tholr  earnings  and  their  ix)puLarlty. 
Learn  In  your  spare  time,  at  home,  how  to 
overcome  "8tage-frlKht"  and  oonqaer  fearof 
others:  how  toenlarKo  your  vocabulary;  Bow 
to  develop  Belf-conrUlonce  and  the  qualities 
of  leftderablp;  how  to  UULK  otberi  by  tbe  power  of 
your  ipeeob  ■Jonc;  bow  to  tntln  year  memory.  Oar 

HeWf  Easy  Method 

perfpctnd  and  taoKbt  by  Prof.  R.  R  Pattltoa  Kline, 
Tonner  deao  Of  tbe  Public  Speaking  Department  of 
tbo  (>>lunibla  CoUefreof  ExpreMlon,  can  be  learood  In 
15  inlnatc*  a  day.  Fruf .  Kline  li  one  of  the  foremost 
auUiorlUea  In  tbe  coontry  on  public  speakloff  and 
mcQtal  d«Telopii<ent.  Do  not  delay  sad  mlsa  tbia 
opportunity  of  a  lifetime. 

OFFER  LIMITED  S^TSf? 

TbIa  Bp«cial  Offer  of  ten  lessons  free  la  made 
atrictlyfor  advertising parpoaea  and  will  be  withdrawn 
without  notice.  Write  now,  before  It  expiree,  and 
rcoel  TO  full  particulars  with  enrollment  b1  ank  by  re  turn 
mat).  J  uit  t«ar  off  and  mail  free  coupon— or  a  postal. 
North  Amerfcan  Intt1tvle,lin  Msnhattsn  Hdg.,  Chicso* 


Send  This 

Free  Lesson  Ooupoii^ 

NOR^  AMERICAN  HtSTITUTE, 
ilH  Manhittin  Bldo-  Chicago,  III. 

I  Btn  Intflretted  In  your  course  In  KfTectlre  Public 
SpeaklOK  and  your  offer  of  10  lenaouii  free.  Pleaae 
•end  fun  partlealare.  Tbta  requeat  places  me  n&dar 
no  obll^tton  of  any  kind. 


Name. 


Street. 


City. 


State. 


tUa90  Mtmti^n  Popular  if«oik«a4M 


ENGINEERING 

Reinforced  Concrete  Engineerinf 
Stmctural  Steel  Designing 
Stmctural  Drafting 
Concrete  Drafting  and  Estinatfig 

Are  you  able  to  deaiirn  and  estimate  tbe  cost  of  any 
and  all  VfV^  of  structures  in  Beinforoed  Concreto, 
Steel  or  Wood?  And  are  yoor  desisna  safe.  ecoD«>nicsl 
and  up  to  the  minute?  U  not.  WHY  NOT? 

SPECIAL  COURSES  OF  HOME  STUDY 

have  been  arranged  by  a  well  known  engineer  with  80 
years'  experience  in  thla  country  and  abroad;  tbey  are 
meeting  a  Ions  felt  want. 

Men  with  a  ni«:h  School  educatkm  are  aa  qaalifled  to 
talcc  up  theee  coursea  of  work  aj  technical  gradaataa. 
I(it3il  worlc  for  the  man  who  want*  to  "hruih  up"  after 
b^ing  away. 

Theae  are  couraea  in  experience.  Too  learn  to  do  the 
worit  by  actuaUy  <loiac  H.  A  chance  for  tbe  amMtkioa 
man  to  ret  ahead. 

Descriptive  literahtte  sent  upon  request 

WRITE  FOR  IT  TODAY 

WILSON  ENGINEERING  CORPORATION 
BROADWAY  HANOVER.  MASS. 


IhrnlStdZSam 


ence  required. 


Your  Opporninlty  in 

Mechanical  Dentishi 

A  pleasant  dignified  profeaaioa 
Taught  by  actual  practic«. .  Mod« 
ern  laboratories.    Three  n»oe  ' 
course  —  day   or  evening, 
previous  knowledge  or  ezper 
No  charge  for  tools  or  equipmc 


The  men  we  train  are  in  demand.  Bstab- 
lished  27  years.   Country-wide  recocnitlon. 

Write  today  for  free  catalog  No.  22  ^ 

B  O  DEE  'liKHA^Jja^DENTISTRY 


NEW  yonn 

19  »l<»-47St. 


PHILADELPHIA 
151?  *M  Walnut  Sta. 


BROOKLYN 
l5Fl«tbusliA«a 


5i 


FREE  ^ 

For  10  Davs  Wear 


,  •radit  tmek. 
^1,  Solid  aotd 
ntta*.  ei^»-cUw 
taSmt  win  band. 


Oeoi  no  menrj.  Jott  aak  oa  to  ■and  raa  tttbm  tt 
■OC.  vepuin* 'T)tnit«  l««m  rinn  to  vwar  f<v  10 
oiamood.  •radit  bwk.  TViMn) ■«■■  Maud •*( 

«•.  a.  8*114  »ol4 


-nMTIffMtto 


i^uo  Ly  Google 


POPULAR  BCECHAKICS  ADVEKTISING  SECTION 


LEARN  TO  BE  AN 

ECHANIC 


Earn  91 00  to 
S400  a  Month 

Hizht  at  home.  ATI  you  need  la  6  to  8  week's 
practical  traimnfi:  here  and  aband  kitcf  toe  la, 
to  repair  your  rcighbor'a  Autoa,  Trucks, 
Fans  Trac^ots  and  Tower  Machiaeiy, 

Learn  Easily  and  Quickly 

We  can  train  any  man.  yoDnar  ar  old.  Per< 
eooal  traininir  under  eame  Master  Mechanic 
Instroctors  wha  Bup«rvir^  training  of 
thousands  of  Boktlcr  Mechanics.  Newest 
and  besteonlpment  evr-r  oaod  for  tralnlngr 
parpoeea.  Cone  tO  Kansaa  City— "The 
Txainiiur  Center.** 

Special  Rates  Now 

fonnatioo  and  IS-Day  Trial  Oflur  a  RLEi 

Kansas  City  Anto  &  Tractor  School 

Dipt  7S7    fsth  A  Lytfi.    Uasu  Ctty,  yo. 


IDILD  A  SPEEDSTER  BODY,  THIS  WINTER 

0  IT  YOURSELF,  AND  HAVE  IT  READY  FOR  SPRDK 

fs  Easy     Am^ji^    ^  ^t^:^ 
Vith  the 
\ed-IK\ 
*attems. 


of  our 

different 

KTEMPEL  CO. 
Cullcnbcrfi.U. 


Free  Examination  tatt 


\MEW(A!l  VaiMi    \«i»KifAN  Jios 


Jios    v.. wo 

•xr.  S»Btw 


Master  Machine  Shop  Practice 
From  Records  of  Actual  Practice 

Never  before  in  history  has  there  been  such 
great  activity  in  the  machine  shop  world. 

The  Machine  Shop  Library  Is  a  Self- 
Teacher — Not  a  Correspondence  Course 

The  Machi  ne  Shop  Library,  written  by  eiirht  men  who 
B*ined  their  knowledtre  with  their  sleeves  rolled  up.  Is  , 
BOW  the  recogmizcd  authority  In  America.  Recotrnized 


as  such  because  it  contains  only  w<irkinjr  facts. 

Earn  $36  to  $60  Per  Week  and  Over 

With  the  aid  of  the  Mitohine  Shop  Lihrarr  ron 
t»n  oonimaod  the  bla  Milarv  which  the  trained  ♦* 


Rcfiraw. 
Hil 


n  now  onmmanda  —  $85  to  J50  [ter  wectk. 
■nd  then  on  np  to  tion  i>er  w<M>k  and  ov<>r. 

There  are  nine  atronKlT  bnuprl.  hnndnnme  a^lk  2391f  3MSl 
rolomeii,  3000  pKue..  fa\iy  illurtratod.    ^if*  yJJ^" 

MKRELY  RETURN  THE  CY^ 

COUPON  for  ri«*«uinlnation  Toor 

,     .  ...  *.  a    ▼  ll«-hln«8hopUbnu-r.nln. 

JOSC  nil  out   the  coupon   at-     >M  Totumm.  ron  to  par  trmnK- 

tf  bed  and  mall  It  to  na.  We      £^       »orUtk>n  rharcM .  Ifuil«f»r- 
kJLi        rPepOBnlbillty      ejK^    tS  on  nwoUi  until  I  h«»e  (.«i<l  four 

-howin|t  7oa  why  the     ^k*^    •p.^UI  i  ■  —  - 

-hioe  Hhop  Library  ^.aJ^ 
-   ii'iw  the  ronng.  ei|* 
mand  atandard  ma-  ^ 
;h  I  ne  ahop  atndy 
;  n  a  rae  In 

tTlT^"  /        lU'-ldence  Addrea. 
■onto 


tlw  >r«  tM>t  wtMt  I  want.  I  will  w 
rou  for  ahlppina  inatructlc*n« 


If 

wrtta 


Ulsnaturo 


»ow.  ^* 


city  and  State  

Finn  or  Employer.........  

Oconpatioa  P.M.  12-19 


#^  Power 

for  YOU!  ^ 

Power  from  within! 
Strength  that  is 
more  than  mere  mus- 
cular strength  —  the 
strength  of  better 
health,  abundant 
nerve  force — the 
strength  of  the  per- 
fect man.  Don't  you  want  it  ?  Nine 
people  out  of  every  ten  are  only  half 
alive!   How  about  yourself? 

All  the  Exhilarating  Joys  of 

LUe-Strength-Youth 


Do  vou  feel  just  right  ?  If  you  do  not 
—if  you  haven't  that  vigorous  "go 
ahead  feeling  all  the  time— doiv  t  fail  to  send 
the  coupon  for  full  particulars  about  the 

White  Cross  Electric  Vibrator. 
I  In  vifaratioD  there  exists  many 
of  tha  secrets  of  life.  You  now 
have  an  opportunity  of  secinar 
what  vibration  will  do  for  you 
bow  every  nerve,  every  fiber  In 
your  whole  body  will  fairly 
tinRle.  With  our  Combination 
Outfits,  you  may  give  yourself 
Swedish  Movement,  Vibrating 
Chair  Treatments,  Facial  Mas. 
aaire.  Farad  ic  or  Galvanic  Treat- 
ments—right  in  yoor  own-home. 


The  White  Cross 
Electric  Vibrator 

Is  the  result  of  years  of  work 
and  experiment.  If  you  have 
your  house  wired  for  electricity,  you  connect  It  up  aa 
easily  as  an  electric  lamp;  if  not,  we  can  supply  you  with 
models  operau>d  on  their  own  betteriea. 

Nature's  Aid  to  Beauty 

Beauty  can  not  stay  Ions  whero  health  does  not  rule  suprtttna. 
It  ma.T  bo  only  a  Bliftbt  lllnpiaa  thiit  ii  the  caumi  for  a  muddy 
oomplpzion,  dull  eyna.  or  iiniitchtly  blemlKhea.  Tbouaanda 
hav»  found  that  vlliratlon  correctod  tli»^  ill- 
noaaea  and  beauty  resulted.  Head  the  atorlea  in 
oar  free  booUet. 

VIBRATING  CHAIR 


Our  patntod  attachment  makaa  ■  Vlbra- 
tin*  Chair  oat  of  rour  rork^r  In  your 
own  homa.  A  f»w  minutra  lo  t£la 


FREE«- 

own 

ribratina  chatr  ani 

In  /<«»r  bo<i»  tlnrloa  with  th»  Hrlla  forr«t  of 
reJaT«n«t»<lyouth.  8«nt  PRZ8  with  rvarT 
vibrator.    Titia  la  MM  aarfy  a^afi  fi_.|_^ 


Send  the  COUPON 

Get  our  big  FREE  book 
"Health  and  Beauty."  Tells 
all   about  the  marvels  of 
vibration.  Send  coupon  today.  ^ 

Lindstroai,Siintli  Company,  N^n.,  / 

Dept.  1199.  II COS.  Wabash  Are.,  ' 


LINDSTROM, 

/SMITH  CO. 
.     IIOOS.  Wtkuki  Afi^ 
Dcst  1199, 


CHICAGO.  ILL. 


nv  part.  rlv«a«  »vna  ma,  rrae 
|Lna  prcrimfd.  /<Mjr  fr*^  lho«>k  oe 


Wr  alee  mamt/oeturm    W\Um    Or^m  f 
frona  "* 


.  pmimld.  r<Mjr  Tr»^  no«>k  oe 
Vibration,  and  full  i^articulara 
f  tha  Whita  Croea  Vtbrator. 


KUfiria    frona.      TaoMt^r  Stov*i 
t;r\iU.  /aMn^raiafi  H^airrm,  Htatinp  if 
Pads.  CurUi%Q  Irons,  fan*.  BftH^mf  > 
0aM«ri#a,  //air  and  .SAo«  t>r-9*r9 


/famt  , 


Addrttt , 


J   My  Dtattr'i  Hi 


Cc 


POPULAR  MECHANICS  ADVSRTISDfO  SECTIOH 


THE  LARGEST 
COMMERCIAL 
RADIO  SCHOOL 
IN  THE  WORLD 

We  are  graduating  students 
every  week  and  placing 
them  in  positions  worth 

$200 

PER  MONTH 

with  opportunity  £or  rapid  pro- 
motion. Our  correspondence 
course  is  most  thorough  and  we 
qualify  men  for  positions  in 
about  20  weeks.  No  extra 
charge  for  apparatus  and  text 
books.  Free  post  graduate  course 
in  our  Washington  school  to 
all  our  correspondence  students. 

As  to  who^s  who  in  radio, 
we  refer  you  to  the 

U.  S.  Radio  Inspector's  Ofl&ce 

Commerce  Building 

"Washington,  D.  C. 

Write  today  for  our  latest  catalogue 
(4th  edition)  and  particulars 
of  our  Profit  Sharing  Plan. 

SERVICE 
RADIO  SCHOOL 

Dept.  H 

900-2  Pa.  Ave.       WASHINGTON,  D.  C 
Pl9a$9  Mention  Popnlar  Mtohanio$ 


CanTrainVbu  For  A 
»3500  Hotel  Job 


The  Hot«l  BusinflM  offers  won' 
derful  opportunities  to  th« 
trained  man  or  iranoanl  How 
fourth  larseet  ittdufltxy  in  Amer- 
ica. Hundrwla  of  high  — Iwrfad 
ezocuttve  poaitions  now  standi nif 
open — waiting  for  the  trained 
worker.  Yen  ean  oaaihr  qQAttfy 
for  one  at  these  biar-payinc  Job* — 
in  your  spare  tfnw  at  nonM.  Ho 
previooB  experience 


I 


I  GUARANTEE  TO  TEACH  YOU 


f 

■  in  my  50  lt«acin  hnme-stody  oooree  on  hotel  work,  all  that 

■  th<<  leudlntc  tioti'l  expert*  know  abont  the  boalneM  —  BMO 

■  mukinu  from  tIO.000  to  flUO.OOO  a  yoart  II7  rtadenM 
f  art>  pnRerly  BoaBht  by  the  biwMt  and  best  b(A«la  In  the 
I  cnnntn-y.  V«o  won't  have  to  Mart  at  the  bottom.  Ton 
*  won't  have  to  look  for  a  Job.  Bl«  par.  fine  IIt- 

IriK.  frtw  meal*  and  Bpartmant.  faeinaat. 
Idk  wnrk  —  theM>  >r«  only  a  few  of 
Uu)  OLUkf  adtttatasea  of  hotel  work. 

Send  for  FREE  Book 

so  TaanT  Kxpertenm  In  30  Waeka  ia 
•hat  thlawonderfnllreompleteooaiae 
glvea  yon.  Oooraa  prepared  by  Ollflard 
Lewla,  formnr  Gov't  Hot«l  and  Reetan- 
rant  Bzpert.    Bndoraed  by  manaoera  of 
aoah  hotel*  aa  BUtinore,tVal<kirf-Aator1a, 
Ooplt>y-Pl»t»-Oomniodore.  etc.  Interest- 
ing freo  book  explain*  al).  Stwdhr  It  Taday, 

Lewis  Hotel  Training  School 

Room  301      Mather  Buildinv      Waahinsioa.  D.  C 


BE  AN  ADVERTISING  MAN 


who  hriowa  A^rrvrtMaa. 


EvOTTwhan  m»n  u  a  onand  for  dia  m»m 
iwrfUaa.  To  mttH UMMVIluaa  td  tiiar  mam 
w ^bowla  laaiiiiiiiiliii  Ikair  pradaola  wd 


muai  knuw  Wow  M 
DOW  to  baiU  a  narkat. 
Orar  eoO.OOObadaaaa 


todarnaad  Um  aa* 

thmm  wWla 
ftr  ibaeowi 


wUl 


•a  wtio  aaa  do  ISaa 

oMMrtuBky  Haa.  Tha  _   

Iboroasfaly  ttala  ran  at  homm  wUla  yaa  baM  I 
praaant  naaltlm.    Par  far  iba  cowaa  a  Httla  aafh 
atooui  tf  TOO  wlab.  writ*  for  ear  Baok  oo  la- 
crataad  SalariM  anil  PrnmotJaa .  ~ ' 

Otr  MaMSi 


Oa»«.  «ia. 


CMKiaao 


Big  Band  Catalog  sent  free 

WhatOTer  ynu  need  —  from  a  dmmatiek  to  tba 
blgbaat  prlocdrornMa  In  the  world.    tTaed  by  tha 
Army  and  Nnry.    Send  for  big  oatalog; 
liberally  inustTst4>d,  ^lydeaariptlTe.  Men- 
tion what  Inatniment  interaata  roa 
Kro«  trial.  Raay  payinenta.  Sold 
by  loading  mnalo  atorea  orerywhaia. 


LYON&HEALY 

57-98  JACKSON  BI  VD..  CHICAGO 


BE  A  REAL  MAN! 


LOOK  LIKE  ONE  AND 
FEEL  LIKE  ONE 

Proftilen  yoor  shooldem,  deep«n 
your  cheat,  enlarxe  yoar  arma. 
anditeta  d<>T<>lopment  that  will 
attruct  attention.  Fill  yooraeJf 
full  of  eavtuy  and  be  powerfal. 
MY  NEW  •OON 

"Musoular  Dtv«lopm«nt" 

WW  Kavlafai  Now 

Tlga  liook  la  illnatimted  with  30 
fun  page  photoKtapha  of  mraeli 
and  n(  Home  of  the  world'a  nneat 
d<>a<>lop(«d  athletea  whom  I  harp 
tnUned.  It  will  intareat  and 
bcneflt  yon  greatly. 

SrnJ  iOeittmm**  *!•  tHm)fT  a 
(ofv  NOW,  tod^,  ■wkilt  UUt» 


EMU  UEDEfUlM,  SSSiSOS 


.NmvYtfltClly 


I J  I .  I  ^  I-  o  L 


y  Google 


POPULAS  MSCHAinCS  ADYEBTISIKG  SECTION 


881 


I ONO  before  that  hoy  of  roars  sbaU  finally  so  ont  to  make 
ff  -  his  own  way  be  has  started  to  leave  home  mentally. 

At  this  vital  period,  especially  now  at  this  triad  Christinas 
•Msoo.  7oa  can  do  Your  Buy  no  greater  kindness  than  to 
put  bito  his  hands  Thm  Ammrican  Boy,  the  one  all-boy 
maffaxine  that  supplements  home  and  school  as  friendly 
companion  and  wise  counsellorof  morethan  600.000  sd  in  ted 
American  hor*.  Without  prt-achine,  without  moralizine. 
bnttbroasb  live,  healthy,  clean  and  intensely  intere*tinc 
■toriea  Th*  Ammrican  Boy  trives  boys  a  previous  under- 
standins  of  the  world  they  can  set  in  no  other  way. 

The  Christmas  gift  QUICKEST  to  buy.  EASIEST  to  send, 
SUREST  to  please.  Repeats  itself  every  month. 

"Thm  Bin— l»  Bright—t,  B—t  Magmminm  foe 
^        Boym  in  AU  thm  WorU" 

Qlre  yoxinelf  an  idea  of  the  sparklinir  features  that  will 
make  Tkm  Amt*rioam  Boy  entertaining  and  helpfuL  No 
■r«ater  exj>onent  of  the  Joyous  outdoors  exists  than  Enos 
A.  MlUa.  nataraliat  and  lecturer.  Every  month  in  1820  he 
will  dellirbt  Th*  Ammrican  Boy'a  readers. 

*3o7a  Who  Used  Their  Brains"  la  a  fasclnatinGr  series 
•bout  boys  who  hive  overcome  handicaps  and  won  sno> 
cess.  Inspiring  and  helpful  to  any  boy. 

DeTMutmeota  on  fine,  helpful  bobbiea. 

Beeanse  boys  rarely  ^et  a  clear  idea  of  the  world  as  it  is. 
THE  AMERICAN  BOY  will  publish  articles  that  explain 
ffovemmentand  public  affaim :  that  will  help  your  boy  find 
where  his  abilities  lie:  that  clearly  define  the  relation  of  his 
•ehoolto  later  life:  and  many  others  that  will  aid  in  mak- 
Ins  lilm  stroruT  and  clean-hearted  as  he  enters  manhood. 
■>H^  Prat  Brander  Mattheva,  of  Columbia,  ny.-TIlS  AM  Kmc  AS 
BOrS  tlctlan  tends  to  tncolcate  Independence  aod  aeK-relUuice.  It 
■hows  the  valoe  o(  eharaatfr  as  well  as  ctevemeaa.  It  would  lieto  a 
baatthy  boy  to  tseoocno  a  healthr  man."  Tear  off  Vtt  coupon;  toht 
tM4  CkriMmtem  pnbkm  ncne  for  yotir  boy — and  oVurt  I 

f%2  toe  m.  whole  year,  20c  a  copy  on  new  atamli 
THE  SPRAGUE  PUBLISHING  CO. 
No.  1 30  Aaaficaa  Blda^  Detroit.  Mich. 
THE  SPitAGUE  PUBLISHING  CO. 
No.  130  Amsricaa  BldK..  Detroit.  Mich. 

[If  roa  want  a  Christmas  Qlfl  Card  ami  tol 
tbm  b«y  put  an  (X)  In  this  wjuare  QJ 

■arewlth  Hod  at-CS,  for  which  send  THR  AMERICAN  BOF  forose 
bu^nnlnt  with  December,  lilt,  Chriatmaa  liaue  to 


NaoM- 


Clt7- 


JBUteu 


Your  name. 


Address. 


to  mmh»  prmmant*  to  mtnwm  hoym, 
OA  m  thmot,  mdd  tkmir  nam— 
rmmittimg  mt  $3.00  omcA. 


One  Hour  a  Day 
WiURaiseYourPay 

MORE  money!  Isn't  that  the  ambitioa  of  all  trf 
us?  Isn't  it  YOUR  ambition?  Tbe  things  yoa 
can  do  with  monty  make  life  worth  livinjr— 
lielp  you  buy  such  luxuries  as  a  bofna  of  your  owi^ 
a  car,  better  clothes,  and  have  money  In  the  baniu 
Tbe  mental  satiafactlon  of  "^^^'"g  biji  money  ie  a 
luxury  itself.  It  gives  a  man  confidence  and  pep 
to  luiow  that  he  has  the  ability  to  command  bia 
pay.  To  "make  nxire  rooneir"  is  both  a  nattiral  and 
healthy  ambitioo— ooe  yoa  can  nooampiiah  «af 
tmuyomartmnfy. 

Tour  ambition  to  hold  a  better  )ob,  to  earn  Uoter 
pay,  can  be  fulfilled  when  yon  realiM  that  seiariee 
are  paid  on  a  C.  O.  D.  bcuis.  Your  pay  check  is  a 

cold-blooded  indicatioa  ot  what  you  can  deliver. 
Therein  lies  the  key  to  satisfying  your  ambitioa. 
DELI  VER  MORE.  Your  boea  won't  take  the  time 
to  improve  your  delivery  to  him.  That's  up  to  yoa. 
When  you  can  deliver  more  you  11  fixxi  employerv 
eager  and  willing  to  btd  for  your  aervke*.  Somany 
can  deliver  but  a  part  o(  the  requirements  that 
there  is  naturally  a  big  mariiat  for  the  man  who  is 
above  thja  clas»— <ka  aaeo  wiao  ean  dkiak  and  •491 
for  himaeB, 

Set  aside  one  hour  a  day  to  ra^  yoar  pay— one 
hour  that  will  not  interfere  with  your  ivork  or  plei^ 
sure — one  hour  that  doea  not  dow  earn  you  a  cent. 
Designate  in  the  Coupon  below  the  work  in  which 
you  would  like  to  earn  more  money  and  we'll  ahow 
you  how  to  do  it,  without  risk  or  obligation  oo 
your  part. 

American  School  of  CorresponJc 

  Dept  D74Q»  Chicafo_ 

Om        PleaM  ten  me  how  I  osn  qoa«ty  fi^l^^' 

for  tbe  poiHiaa  marked  X.  r^/LM^ 

.  Jllsti  School  GradoaU   Boaiocae  Manao* 

..Klectrieal  Kngittrrr  ...^..Ccrt.  Pnblb;  Aeeuuiitaut 

..ElectrleUctatandFower  ..._.AeeoaDtaot  and  Aodltat  i 

Soperintendent  ........bookkeeper 

..Hydroelectric  Km  In  aai  .......Stenogrmpber  4 

..Telephone  Enipneer  .  Fire  loannuK*  Expat  m 

.Telecraph  Envmeer  __.aan)tarr  Epgtnaw  J 
..Wir dees  Operator  JIaater  Plaiij>ar  ' 

..Architect   Hwiting  and  VentSatlw 

...UuildmB  Contnetor  Engineer 

...CItII  En«tnecr   Antomobile  Bngfaieer  ; 

...Structaral  Engfnear   Automobile  Repainaaa  i 

...Maehanieal  Enariacer  ....... Airplane  Meebanifl  \ 

...Shoo  Soperintendeat  .._-..Ocnn  If^dacatios  r  aia  ' 

,..8te«m  Engineer   Cotn.  Scbool  Bnaebaa 

,-Urattaman  and  DealcBer   .Lawyer 


fUa$«  Memtin  Popular  M90liantc$ 


Google 


69a 


POPULAR  MSCHANICS  ADy£STISIirQ  SX^TIOH 


15  MINUTES  A  DAY 

Give'-.  You  A  Wonderful  / 

Command  o/ Language  ^ 


Sherwin  Cody's  "100%  Self- Correcting 
Method**  Improves  Your  English  at  Once 

You  are  sized  up  every  day  by  the  way  you  speak  and  write.  The  words  you  use,  the  way  you 
use  them,  how  you  spell  them,  your  punctuation,  your  grammar — all  of  these  tell  your  story  more 
plainly  than  anything  else  you  do.  And  it  is  a  story  open  to  all.  An  unusual  command  of  lan- 
guaige  enables  you  to  present  your  ideas,  in  speech  or  on  paper,  clearly,  forcefully,  convincingly. 

A  simple  method  ha^i  been  invented  by  which  you  can  cient  in  the  vital  points  of  English  grammar.  That  is  be- 
cause the  methods  of  teaching  Enguah  in  school  left  you 
only  a  hazy  idea  of  the  subject— they  did  not  stick  in  your 
□und.  But  Sherwin  Cody  s  new  invention  upsets  all  old 
standardsof  teaching  English.  Hisstudentssecuredmor* 
iinprOT«inent  in  five  week*  than  had  prcrioualy  b*«aob> 
tained  by  other  pupiU  in  two  y«ars.  Only  15  minutes  a  dajT 
of  spare  time  with  "lOir*  Sttf-tmclkc  ■dM"  will,  within  a 
very  short  time,  give  you  an  eaay  command  of  language. 

**100%  Self-Correcting  Method" 

On  April  3.  1918.  Mr.  Cody  was  granted  a  patent  on  his 
unique  device,  and  now  he  places  it  at  your  disposaL  It 
overcomes  the  only  weak  point  in  instruction-by-mall. 
It  actually  takes  the  place  of  an  instructoi  at  your  elbow. 
UaaKlniaroa  Iomooii  in  Letter  Writing.  Spflllna.  Punctu*. 
tion.  Ormmmar.  KMding.  and  Onnv«rMtU>ii,  corr«ota  th«iii  for 


acquire  a  command  of  the  Enghsh  language  from  the 
ground  up.  Sherwin  Cody,  perhaps  the  best  known 
teacher  of  practical  English,  after  twenty  years  of 
research  and  study,  has  perfected  an  invention  which 
places  the  ability  to  talk  and  write  with  correctneaa  and 
force  Within  reach  of  every  one  with  ordinary  intelli- 
gence. Sherwin  Cody  was  amazed  to  discover  that  the 
average  person  in  school  or  in  business  is  only  €1%  effi- 


If  TOO  ft«l  yoor  l^fk  «t  L*n4r>««e  I'owcr.  If  yoa 
kru  erer  cmtiTrMMud       miMAkoa  in 
mar.  upelllnK,  or  puDotnation.  tf  too 
■  "  ora» 


not  commuid 
.         pTMa  root  Idaaa. 
if  tion  to 


to 


the  ei»<^ 

,  1^  ^tottoji  will  Im  ■  rvralK- 


 .     -Mr  to  safa  in 

I  rew  d»ll»  •p«r»  dmj. 
thte  covpoo  ATONCB. 


70%ap4»atlclpetea  rour  qnationa.  Itereo  cndps  jrtMirHMr 
andMUrnnroa  rourrlaii«ii<«rc«iDta«etill  tou  reach  the  100% 
■arfc.    Mr.Codir  ha*  vtMan  ■  booktot  uptekala*  BfenvwcmiTM  tatdatafl. 


Sherwin  Cody  School  of  English 


SIS  News  Bids. 
Boclies«cr.N.Y. 


ELECTRICITY -K^r 


«^  fu;r^n  s^^^^^  ,,Cnj^^  ,^r: 

•UuiiiB      ''nort      C«orr      OtOTT     CnJri      CeSrr  c«o 


No  other  set  of  books  ever  published  adheres  so  ♦•** 
closely  to  actual  electrical  work  as  Croft's  «♦ 
LIBRARVOFPRACTICALE  LfiC- 
TRICITV.  Terrell  Croft,  formerly  with  mm 
the  Weatinghouse  Company,  tells  you     ^■'y^     bui  BMk 
in  plain  words  and  illustrations  how  o*  Ibt 

to  maWerel^trioltyandtynhiBhly      AT*      m  W.  t»<k  8tl 

man.    3000  itaae*  of  fact*.  -^I^ 
SiOOofthPoIearertllTuiitratloiia  SBW  loSE 

<«riir  put  Into  book  form.   8   'T'MnT*""  '7^5? TT™! 

blM.omi<l  H  j»aya  to  _-C,V  prrpaidi  for  lo  <Ur»' fr*» -«»wl- 
hn<Mr   Cr»«tr<c>ty  >>'V>        rwtl'm.    If  luilafartorT.  I  will  Mnd 

Mx^mrtm  kaM>   M.  R  I'l        lUri  •nd  t3  per  month  □ntil 

Tl,irii^ro.r/r,^  ^  >  •»  hu  b^n  vmKS.  If  net  wonlJd  I  will 
lit)*  ia  your  op-    ^»j>  ,„„  tar  r*tum  ahtp^ins  UmItucUoo.. 

DO  r  t  u  n  1 1  y.  ^> 

liotum  the  .rt^   

coupon    ^  V  H»t*Ji!rw  

OtrMiSlilt  

^4»*       »tm  Uft^w  

Hl<  Mdraa   . 

Itar  NiltHa  PM  12- 19 


TIRE  REPAIR  EQUIPMENT  CO. 
Announces  Changes  in  Models 


,  -  Awleton,  Wla..  maaofactarvn 

>ulraniBcni,   Hadsvr  Boiler*.  Bamera  and 


Tiro  Uepair  Ktiuipmpnt  (Vx, 

of  Bad«vr  Shop  Vulraniacm,     .  „_  

R<iuiprornt  for  Shop  Val(-«nlr.<>ra  annoance  a  romptete  ohaniea 
Iti  th«>ir  Nairn  policy.  Heretofnrv,  tholr  pmdurt  waa  handled 
miiatly  IhrouKh  ti.e  jubl^r.  The  liniO  i>olicy  will  be  to  aell 
dirtfot.  The  i-otnpanv  will  work  towartl  the  cntabl tahment  of 
Tire  Kepair  Hhoiw  all  o»er  the  world  (viuippod  with  B*d|«r 
lt4>palr  t:<jaipnu'nt  na  l  known  na  BA<lfii>r  KHrrlc*  Stations. 
F.vfTy  buyer  of  Ba()B<>r  raulpment  wUlbo  irtTon  •  tborooKh 
r<iiirae  hy  mall  or  at  thf>  factory  repair  ahoi«  asd  after  con. 
plKlion  will  be  entitled  to  a  Iindt!i>r  Sorrlco  Sution  OettlO. 
c«te.  A  strong  Nalinnal  AilTi^rtixinit  Campolun  will  be  0OB> 
ducUol  which  will  create  a  di-mand  for  tire  repairina  tb* 
HiidK»r  way.  The  new  ratalo*  of  1920  Uodela  will  be  r«Mly 
for  IMrtributloo  after  Nor  ISih.  ahowlnc  a  new  line  of  air 
bag  and  ao  I  Id  pad  miuitiiied  plnnU  and  anew  oombination 

Saohlne  which  will  makn  a  grvut  chanm  in  the  Tire  Bepair 
ethoda  of  today.  Th*<  Bad|ter  la  the  only  maohine  aaina  the 
Srhriirle  AtlaohM  SI IH i nif.ly niiod  Olamp.  A  complete  d*. 
acTiptlon  of  the  n<-w  Mixlela  will  U»  Khown  in  later  Imea  of 

th<'  li'iMliaK  publicationil.  /rr  .a/j.-x-  nnj  full  d€l.tlU. 

Tire  Repair  Equipment  Co. 


too  lelMSMi  »t. 
APTLrrON.  WIS. 


SOLID  GOtD  $1950 

14K— Big  Bargain— only  I  ^= 


If  TOU 

«30  tXl. 


<7u  can  duplli  Bt«>  pur  offor  anywhere  In  the  U.  8,  nt  leaa  thaa 
tXi.  or  If  for  liny  rftt»nn  jou  are  not  perfectly  antUfled  withla 

SOdaya,  we  will  rt-fuud  jour  money. 

Pin*  14N.  SoM 
Oold  Ca»« 

and  handaome  ex. 
panalon  conrertlble 
bracelet,  all  14  K. 
■olid  Rold  tlu-ongli 
and  ihroueh. 

  Jeweled  Movement 

ftood  tlmivJcc>op«r  A  w«tc  h  lDt«>nded  for  iwrvlp*.  one  any  lady  will 
fis-I  i.r.Mi.l  of     W  atch  acnt  aubjiM-t  to  examination  if  yon  wiah  no 

m»nf>'  in  ndTBficf.     Yi>ii  mn  no  rink 

SEND  FOR  BARGAIN  CATALOG  23 

of  >\  Btch<<«.  l>mmcM.  1«  find  Jcwi  lry  Sa»e  monoy.  Our  prlo«w oa*. 
third  tn  on.-  hi. If         than  Mk.-d  l.y  Irvcal  dealera.    WrHe  Tiaii  I 

(Kat  1t7»J  170  MasMn        DIv.  29.  N«w  YaHi 


ORMR 
FROM 
THIS  AO 


i.i^uo  Ly  Google 


FOFULAK  XECHAlflCS  ADVESTH 


sxcnon 


$0a 


CHAS.  J.  STRONG 

Foundrr 
Tk«  man  who  ai*d*  It  n  nilMt  f 


G^t  into  this  field 
of  unlimited  opportunities 
where  creative  ideas  count.  The 
biggest  firms  in  the  country  are  con- 
stantly looking  for  men  who  can  think — 
originate — plan — execute, — men  with  creative 
ideas.  Modern  competition  calls  for  the  most  aggres- 
sive and  up-to-date  sales  and  advertising  methods. 
New  and  striking  effects  are  constantly  demanded  in  Win- 
dow Cards,  Show  Cards,  Bulletin  Boards  and  Out  Door  Signs. 

Our  Course  Teaches  How 

You  can  learn  this  Money-Making  Business  in  a  few  short 
months.  Our  Course  of  Lessons  gives  complete  and  practical  instruction  on  the  subject.  Fita 
you  to  fill  the  best  positions  in  the  business  where  ability,  ori^nality  and  constructive  imag^i- 
nation  count  It  develops  your  unused  talents.  Gives  you  a  training  that  will  enable  you  to 
command  big  money,— help  yoa  to  hold  positions  among  the  high-salaried  men  in  the  business. 

Earn  »2S  to  «7S  Weekly 

Our  Course  gives  you  the  necessary  training.   You  are  taught  how  to  direct 

your  efforts  along  profitable  lines.    You  get  the  close,  personal  help  and  counsel  of  the 
instructors  which  makes  ultimate  success  sure.    Each  lesson  is  a  natural,  easy  stepping 
■  •tone  to  better  positions  and  a  bigger  future.    The  Course  can  easilv  be  mastered  in  a 
few  short  months.    You  will  be  equipped  to  enter  this  well-paid,  profitable  field  of  business. 

Course  Complete     f^^^^^^pVIB^^^SI  Graduates 
and  Practical         l^^^^^^l    ^Hi^HI  Enthusiastic 

Ther  wrlt«  at  *w«tj  day  talUni  of 

their  proKrean  >nd  ■ucceea  in  the  Dnil. 
nea*.  All  c>xpreMa  natUfikction  for  oar 
Course.  TU'aa  th«-M<:  "Am  mnr«  than 
•atliiti«<l.  Your  ini'(ho<l  oiirelT  the  beat." 
—  'Thank*  for  fiiliUlnu-nt  of  all  prom- 
laea."  — "Am  urt'Btljr  pleaxMl  with  yoar 
Oonrae  and  thetrpatnicnt  aoc<irde<1  tout 
atadenta.  Waa  thnmushly  ■allnfled 
right  from  tlie  b«>glnnlnK."  -"Your  in. 
Mlnii'tionn  terj  cloar  nod  eaajr  to  under, 
ttaml.'"  — "Am  aimply  Ht>ligh(<'d  ami  aat- 
iafied  with  thn  treHlmerit  >ou  gaT««  me. 
Tba  I).  H.  of  I4.  in  thH  grmtt^t  achool  o( 
ita  kind  In  eziatnnre.  —  "Your  valaable 
iiutructlon  highly  ai>pre<-int4*d.  Hefore 
taking  your  OounH\  lettvriaa  wa«  un> 
known  t>i  me  bat  today  I  am  ablp  to  take 
my  place  among  the  b«at  men  in  the 
btulnem." 

Free  Outfit  Offer 

Earh  Btadontf>nrollinaforoaroomplftt« 
Oourae  ia  given  a  crimnlete  wnrkinfl 
Outfit  entireiy  FRFK.  No  additional 
■uppliea  are  o<><Hl»<i  ei<H-pt  drawing 
papvr.  RTery  tool  you  will  n«>e<l  in  the 
work  ia  includod  In  this  FUEKOUTFIT. 


Tour  leaaona  atart  with  the  radlmenta 

of  letter  formation*,  atylue,  combina- 
tions color  effect*,  etc  ,  and  proceed  atep 
by  at«p  to  a  logical  flnlah.  CTerr  phaae 
01  the  work  la  fully  oorered.  Yoa  are 
taoxbt  erory  necvanary  and  raaentiaJ 
p*rt  of  the  baalneaa  «tod  to  the  meet 
Intricate  and  inTiilTt>d  lettarlni^  color 
work,  ihading  and  fancy  deaignlng. 
Bac-h  ImaoD  lirlngs  out  your  latent 
thoughtn,  duTolopa  n(>w  Ideaa  and  help* 
jon  to  think  In  bigg<«r  terrna.  Your 
Abilitiea  will  be  deTt>1op«d  to  a  point 
that  will  enable  you  to  handle  the  moat 
dltBcnlt  job  known  l>y  the  time  you  hare 
completed  the  ccane. 

Includes  Actual  Work 

briy  in  the  Oonree  yoa  are  given  actual 
work  to  do, — aigna  to  paint,  ahnw  c-arda 
V>  letter  and  bullutin  boarda  to  deaign. 
Yoor  wurk  la  oonntmctiTely  criticia^ 
Erorythlng  ia  done  to  keep  the  lt<eaona 
fbreaat  of  the  timM.  Our  deal  gnu  are 
Nationallr  recognited  and  are  used  by 
•ome  ot  the  blggeat  advertiser*  In  the 
country. 

OomiUete  infltractlona  on  how  to  con- 
duct nnd  manage  a  8lgn  and  8how  Oard 
Bu<iin»m  of  Jour  own.  am  lnrlaii«4  in 
the  C?'iun»eL  '  Wo  t*ll  yoa  where  to  look 
for  work;  how  to  sell  your  aervicea;  the 
kind  of  work  moat  naed;  how  to  fli  your 
charge,  etc.  We  have  a  record  of  Twenty 
xeara  •ooowalol  teachint* 


Tlii*  y  m  Pietnra  «(  iIm  Outfit 
Meatioawd  in  Our  Frw* 
Oatfit  Offer 


Write  Today — Ask  for  Proof 

of  oar  Ability  to  teach  yon  this  buaineu.  Rend  the  evidence  of  onr  (rrsdunt^g. 
They  hnre  actually  aeeomplished  what  we  promie«d  and  KNOW  what  we  can 
do.  Don'tDotibtl  Don't  Wait!  Don'tWiahl  EK)  Soinethin«l  BE  SomethingI 
—and  START  NOW— »rlth  a  lettsr  to  oa— TODAY! 


Our  Guarantee 

We  guaraBlee  to  aucceaafaUy  teach 
70a  lha  Sign-Show  Card  Itoaiaess 
and  fll  you  to  qualify  for  ■  posMon 
paying  from  $25.00  lo  179.00 
Weekly  when  you  have  grsduated. 
We  have  conatantty more  rrqueet*  for 
Bca  at  big  salariaa  than  w*  can  All. 


1.  S.  STRONG 


Detroit  ;$oHoot  of  ft^etterlng 


"Where  Originality  Cotmtt" 


632  D.  S.  L.  BUm^ 
Dotiwit.  lildk.  U.  S. 


Google 


Ola 


POPULAR  MXCHAiriCS  ADVBRTISIlfO  SECTION 


Make  Big  Money 

Have  a  Business  of  Your 

Own 


© 


The  opportunitieB 

in  this  field  are  wonderful.   Over  Mven  million 
autos  in  u»e  means  from  thirty  to  fifty  million  tlre«  which 
are  conaUntly  needing  rupair*— and  the  number  increaains daily. 

Big  Demand  for  Trained  Men 

Everywhere  then?  ia  a  biff  demand  for  men  who  are  compeU»ntlv  trained  to  rr"P£rly 
«>Diilr  tirt^  Krorv  cit>  and  town  In  Jli.' country  n»-eiU  m«>n  whocnn  dothltwork.  Tbc  HiB  1  ire 
FttctorliwiirecnstJintly  niMvlln^  nn-n  wlio  «re  i>roi.«rlr  tmin.-d  in  the  tire  buslnetia  "Pfof- 

qualify  for  one  of  the  many  Kix>d  p«vin«  po«itlon«  oi«n  to  trained,  oorapetont  men. 

Earn  *25  to  *  lOO  Weekly 

unlimited.  Our  irraduatea  ar«  fully  qualified  to  handle  tha 
Thi'ir  tralDlnit  fnablea  them  to  fill  aood  Myiaa  poalUona.  They 


Tlie  opportunities  arc  unlimited 
moat  difflrull  jutw  iK»«lble.    Thi'ir  tralDlnit  t-nablea  them  to  fill  aood  I>anaa  P",  ,    .  . 
Se  q..aUfl«l  to  handle  evory  kind  of  llre-n^t«lr  job    Our  Coar«.  ^^^'••^J^^TiJ^Jl^^ 
method,  of  tire  rec<.n.lrortlon.  Vou  are  taught  to  do  the  riMa  of  *o'k'7 J»^>™-«f,r"^^ 
wlllind  l->  pay  the  In-t  prlcna.   Our  sradoaUw  are  eaally  able  to  earn  from  $25.00  to  IlOaUO 
niHtkly    many  do  eren  belter. 

Our  Course  Complete  and  Practical 


students  are  fully  inatructed  In  tba 
of  raw  rabber  and  how  it  It  made  into  tlrea.    K*ery  type  aa4 

  Kvery 


It  cover*  every  phaae  of  the  tire  buainesa. 

wth.  i-nniuotlon  and  handling  of  raw  rubber  and  h  ir-rr  -,-     ,    .  -zj, 

Indnl  tire  U  carefully  •tiiilled  and  you  arc  ahown  how  earh  kind  ja  J^x^t^ repaired. 


MONEY-BACK 
GUARANTEE 

We  guaran  toe  to  t  horouahl  y 
toaoh  our  atudonta  tho  Tire 
Rtipair  Bualneaa  and  fully 
qaallty  them  to  go  into  buai- 
neaa  for  themaelTee  or  bold 
poaltlona paying  from  $'25  to 
llOO  weekly,  or  refund  the 
tuition  money.  Tho  d<-mand 
(or  trained  graduate*  ron- 
■tontly  eiceeda  the  rapply. 


nniceaa  la'mado  praln  aiid  nlmnle.  You  are  thoroughly  famlliarited  with  the  beat  repair  ahop 
methods  known.   Krery  poaaible  feature  i«  coTertnl  to  Inaure  your  beat  aucoew  In  the  work. 


Our  Graduates 

of  our  methcMia  are 
•  r\_,____J  widely  re<-«tiniEiHt  We 
in  L/Cmana  are  continually  aaked  for 
graduate*  who  can  fill  mtponaiblo  ixxltloDa; 
take  chante  of  reiiair  «hi>i>a  or  or-en  up  places 
ofthelr  own  when  there  Is  nt>ed  for  trilaii' 


\%f  ••^  J  _  _.  Olres  complete  Infer- 
Write  lOday.  matlononoarOoarsab 

Get  Free  Book  are  taught— the  tbor- 

ou«hntii«  of  ourinethoda-the  wonderful  rasulta 
poatibia  Don't  delay.  Get  started  In  this 
money-making  bosineaa  NOW  t 


Michigan  State  Auto  School^ 

"In  thm  H«art  of  thm  Auto  IndnHry"  _ 

eaTil-^J'^^w'rJLA,^  Detroit.  MiduP-S. A 


"  THERE'S  MONEY  MIT"   

iiiSi^lLEARN  TELEGRAPHY=ii8?ii5>3. 

time,  nt  tr  tling  cf>at,  with  the  wondrrrul  Automatic 
rNK  OMNIORA^.    Kemln  iinlimite<l  Morse  or  Contl- 
oj^rator  would.    Adepta^  by  U.  S.  Oevenknaeirt.  •»* 
l«4»eols.   S  styles.    Cetales  free. 

OMNIGRAPH  MFC.  CO.,  39  D  CorUandt  Street,  NEW  YORK 


In  half  uflual  time,  nt  tr^tHng  cf>at,  with  the  won_df_rful  Automatic 
'rrnii»<m it t^'r  TNI  '  " 

n<>iilril  Dic-^iifoa.  lit  any  K|'»'t»<l,  Juxt  a*  «n  t'it»ert 
leadlns  tJnlversHtee,  CeMaces  and  Telesrapti  S«4»eols. 


TEACH  YOURSELF 


GERMAN  LUSrr  ANI A  MEDAL 


IlliUirii'al  .Houvenir  of  cTrnt  leading  to  downfall  of 
Ucrman  empire;  oTprlaiitlng  proof  of  Iluns'  rlama- 
bledu|iliclt);  dlt<-<-iiHt  of  mi-tikl.  ci>p|4>roiidlBi^l.  5Uc 
each,  three  for  |1  laell  two)  $3  a  dox  ;  tUO  a  groan. 
Circular  Free.     C.  M.  MANOOD.  WARREN.  PA. 


200  Kinds  of  Iron,  Wood 
and  Wire  PuzzUs 

One  of  oar  leaden  with  secret  aolntloa 
and  llluHtrated  Hat  for  lOe  la  stamps. 
wxsraaM  puzzls  woaaa.  ar.  rauu  minm. 


_$IOOO.ooA^  Single  Drawing 


THINK  OF  IT!    Leading  UUistrators  and  commercial 
artists  frequently  receive  this  ruicfit 'hntf  n>oee.  for  single  picture* 
or  designs,  and  Iheir  work  is  eagerly  sought. 

Everyone  may  not  achieve  their  remarkable  success,  yet  it  b  a  truo 
index  of  the  splendid  opportunities  ready  and  waitinK  today.  Thousandii 
of  advertisers,  periodicals  and  publishers  buy  millions  of  dollars  wonn 
of  designs  and  illustrations  every  year. 

If  you  like  to  draw,  develop  your  talent  into  a  liiKh.aalariail  aUlity. 
Learn  in  voiir  .iim-  time  bv  lhf>  •  »■  i.tirHl"  horao.tudy  method-a  ttourae 
endonwHl  l.y  artinta  nnd  lllu»trtttoni  of  national  repulo.   Un  a  IJ««.  UW  ■  Hm- 
"YOUR  Fim'RF."  FRKK.    I  rtry  yrung  m<tn  and  i»..w»,ik  shculj  r*aJ  iMt 
!-,.,ul,/uUy  tilusly.Mt.i  K  f.^sf  Ifi  /'it  A'r  Iht  alkyng—%muA  DOW. 

Federal  School  of  Commercial  Desiring 

647  Wamrr  Building  ,         MINNEAPOLIS.  MINN. 


oiyi  i^uo  Ly  Google 


PCMOTLAS  MBCHAinCS  ADVXKTlSniG  SECTIOH 
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Tobacco  Habit  Banished 
In  48  to  72  Hours  ; 

Immediate  Results 

Trying  to  quit  the  tobacco  habit  unaided  is  a  losing  fight  against  heavy 
odds,  and  means  a  serious  shock  to  your  nervous  system.  So  don't  try  it! 
Make  the  tobacco  habit  quit  you.  It  will  quit  you  if  you  will  just  take 
Tobacco  Redeemer  according  to  directions. 

It  doesn't  make  a  particle  of  difference  whether  you've  been  a  user  of 
tobacco  for  a  single  month  or  60  years,  or  how  much  you  use,  or  in  what  form 
you  use  it.  Whether  you  smoke  cigars,  cigarettes,  pipe,  chew  plug  or  fine 
cut  or  use  snuff — Tobacco  Redeemer  will  positively  remove  all  craving  for 
tobacco  in  any  form  in  from  48  to  72  hours.  Your  tobacco  craving  will  ^gin 
to  decrease  aiter  the  very  first  dose— there's  no  long  waiting  for  results. 

Tobacco  Redeemer  contains  no  habit-forming  drugs  of  any  kind  and  is  the 
most  marvelously  quick,  absolutely  scientific  and  thoroughly  reliable  remedy 
for  the  tobacco  habit. 

Not  a  Substitute 

Tobacco  Redeemer  is  in  no  sense  a  substitute  for  tobacco,  but  is  a  radical, 

efficient  treatment.  After  finishing  the  treatment  you  have  absolutely  no 
desire  to  use  tobacco  again  or  to  continue  the  use  of  the  remedy.  It  quiets  the 
nerves,  and  will  make  you  feel  better  in  every 
way.  If  you  really  want  to  quit  the  tobacco  habit 
—get  rid  of  it  so  completely  that  when  you  see 
others  using  it,  it  will  not  awaken  the  slightest 
desire  in  you— you  should  at  once  begin  a  course 
of  Tobacco  Redeemer  treatment  for  the  habit. 

Results  Absolutely  Guaranteed 

A  single  trial  will  convince  the  most  skep- 
tical. Our  legal,  binding,  money-back  guar- 
antee goes  with  each  full  treatment.  If 

Tobacco  Rdieeiner  fails  to  banish  the  tobacco  habit 
when  taken  accordini;  to  the  plain  and 
easy  directions,  your  money  will  be 
cbaerfully  refunded  upon  demand. 


Let  Us  Send  You 
Convincing  Proof 

If  you'ro  a  Blavo  of  tho  tobacco 
habit  and  want  to  find*  euro,  quick  way 
of  quittinjf  "for  keeps"  you  owe  it  to 
yourself  and  to  your  family  to  mail  the 
coupton  below  or  aend  your  name  and 
addrniflon  a  pootaland  receive ourfrea 
booklet  on  the  deadly  cfTect  of  tobacco 
on  the  human  sysu-m,  and  positive  proof 
that  Tobacco  Redeemer  Will  quickly 
free  you  from  the  babit. 

Newell  Phamiacal  Company 
300  St  Louis.  Mo. 


r 

I 

I 

I 

I 

I 
I 


Free  Book  Coupon 


NEWELL  PHARMACAL  CO^ 
Dcpt  300  St.  Louis.  M<x 

Please  send,  without  oblisatintr  me  in  any  way, 
your  free  booklet  retrardins  the  tobacco  habit  and 
proof  that  Tobacco  Redeemer  Will  positively  free 
me  from  the  tobacco  habit. 


Mama 

Strei*W 

>d«o  

FUate  MentUm  Foputar  M^hanict 


Google 
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POPULAR  BfECHANICS  ADVERTISING  SECTION 


In  Your  Spare  Time 


lo 


SUCCESS  means  bettering 
your  position,  pay  and  prospects. 

Grttins  on,  RettinK  promotion,  means 
knowing  a  little  more  than  the  other  fellow. 
B<inR  able  to  think  and  act  for  yourself  — 
having  a  irnp  on  your  task  —  that's  the  stuff 
that  doubles  and  trebles  your  pay.  You  can 
do  this  — do  it  without  a  doubt  —  and  we'll 
uarantee  it.  No  matter  what  line  you  fol- 
we  can  ^ve  you  the  riRht  grip  on  your 
job— the  Hrip  that  boosts  your  eamm^ 
power.  We've  put  thousands  in  better  posi- 
tions, and  we  can  put  YOU. 

Don't  Pass  Up  Promotion 

Settle  the  question  now:  Do  you  want  to  get 
ahead?  You  do.  Then  give  us  the  privilefie 
of  pushing  you  ahead.  Our  guarantee  below 
insures  satisfaction.  It  is  your  guarantee  of 
success.  You  can't  lose  a  cent— except  by 
refusmg  to  look  this  fact  in  the  face;  YOU 
CAN  ONLY  SUCCEED  BY  TRAINING. 

Read  This  Guarantee 
..  Then  Act! 

''Wm  tmarantmm  at  any  timu  darima  thm 
firat  ymar  of  yaar  mnrollmtnt  to  rmfund 
lh«  mntirm  amount  paid  if  immmdiattty 
apon  thm  complttion  of  tan  axamina- 
tioni  you  notify  th*  School  that 
yoa  arm  not  tatiafimd  with 
yoar  Coar»». 


AMEIICM  SCHOOL  ol 

C«rrespomlenc« 

0*pt.  S-74» 
CNICAOO 


TMAINtVG-TIIh  KEY  TO  bULCK!  :. 


Pleuw  send  to*  booklet  and  tell  rat  how  i\ 
I  CM  Hi  myaelf  for  the  poaiUon  mmrked  X  W'%%Jmm 


..Wc«t«Tn  Dnion  CouiW 
..Tolrphon*  Kniiinrcr 
..Urafttman  and  U««itiiar 

.  Automobile  Engineer 
..Autonwblle  Repairman 
.  Airplnnr  Mechanic 

HiRh  School  Grailuate 
,.Fif»  Iniurance  Kaprrt 
.  Sanitary  Knirincrr 
,  Heatinir  and  VcnttlBtii:^ 

Rnnineer 
,. Master  HIanibcr 
..tTivil  Kngineer 
..Structural  Kngine«r 
Herhaniral  Kn(ine«r 
Shop  Superinlendeat 


..Steaaa  EnchiMr 
..Lawyer 

..Bnaiitcaa  Maoacar 

Cert.  Fablie  Ae«oQntM« 
..Aeeoantant  and  Aadlt«v 
..Bookkaepar 
..Stenovraphcr 
.  Gen'l  Kdueation  Coaraa 
.  Com.  School  Urancbaa 
.  Electrical  Knffineer 
.  Electric  Light  and  Powm 

Superintendent 
.  Hydroelectric  EnflM 

WIrrlru  Oparmtar 

ArchitM-t 

.BaildlnK  CootnetOT 


Pltatt  JfenNoit  Popular  Mechanic* 


FREE  BOOK  ON  PATENTS 


Before  applying  for  a  patent  write 
for  a  Free  Copy  of  our  book,  "How 
to  Obtain  a  Patent,"  which  con- 
tains valuable  information  and  ad- 
vice to  inventors.  It  tells  how  to 
secure  Patents.  Send  a  model  or 
sketch  of  your  invention  for  oor 
"Evidence  of  Conception"  form 
and  our  opinion  of  ita  patentable 
nature  —  Free.  (20  years'  experi- 
ence in  patent  matters.)  Write 
today  for  your  Free  Book. 


Patent 


i 


1749  Ti>!Kf  rt  BIdK'  ,  W A.S}ilNr.TON.  D. 


Baeord  roa>  bma 
Biy  lortB,'  nziav 
«rtth  tuU  Inrarnal 


Inrarmaliaa  riiariwaliig  ha  aaa 
fcure  pauol  orotm:  tfan  ■  Pfonpt.  liaraaaal.  < 
by  aa  auorwy-ai-law  barma  orwr 
•aea  id  ^tant  oiattcrs.    KcaaonabI*  prv-wmr  • 

L  P.  FSHBUUO.  320  ■<«  BdA«.  WASaKTHI.  HC 


mm 


Electric  Motors 


Send  loc  out  Big 
loircatigate  wtkat  »•  CM 
naotor*  oi  all  trpaa  aad 
loaoicr:  Motor r 


P..  aapadaUy  dcatgacd  fat  < 
W    mcMms.  danma.  a«c.   #A|  AC 

CibkcNn  6tfm3SL  PitaL.«Zb9i 


nviftni 


120-30 
Ul-40 
141-50 
151-60 
161-70 
171-200 


6t 

66 
6^ 
71 
73 
75 
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These  tables  show  what 
your  heiKht  should  be  at 
your  weight.  Stature  de- 
pcivds  on  HEALTH.  And 
a  colleKC  professor  has 
shown  now  both  can  be 
corrected,  by  a  unique 
machine,TlMPaB<UcuUtar. 

tl#lp«  •nfatiMa  alone.  Corrvcta 
crookad  •(«<>••.  ItaiW-  a**^*V 
Bervooa  ayatcm.  Ba<Ua  aa  mm  badr 
by  practical,  Mcbaaieai  aMaaa. 
rSyiiriaiia  oaa  aad  laiitii  U  fca 

aduUa  and  rbiliraa,  

M-aaa^Mk  r*SK. 

The  Pandlcttlator  Co. 

201  M«Ma  SMi..  C1.KVELANS.  O. 


98  115  ■ 

116^25  a 

136-45  g 

15641  n 


POFULAS  MECHANICS  ADVBSTISIKG  8SCTI01I  '  »4a 


Machinery 

and  Inventive  Genius 


Production  of  the  clothes  you  wear,  the  food  you  eat,  the  mod- 
em comforts  of  the  home,  the  labor-saving  aids  for  the  office, 
the  very  money  you  use,  all  involve  the  employment  of  wonder- 
fully constructed  and  productive  machinery. 
The  immense  value  of  machinery  to  thousands  of  factories, 
farms,  mines,  offices,  homes —  to  hundreds  of  different  and  widely 
diversified  industries  ever}' where  —  cannot  be  computed. 
New  and  useful  machinery  of  tremendous  importance  to  all 
lines  of  industry  is  continually  being  invented,  patented,  pro- 
tected and  put  into  profitable  operation. 

The  proper  procedure  in  obtaining  a  patent  for  an  invention 
is  absolutely  necessary  in  order  that  you  may  realize  the 
profits  that  your  ideas  may  be  worth. 

TO  THE  MAN  WITH  AN  IDEA 

I  offer  a  comprehensive,  expierienced,  efficient  service  for  his 
prompt^  legal  protection  and  the  development  of  his  proposition. 
Send  sketch,  or  model  and  description,  for  advice  as  to  cost, 
search  through  prior  United  States  patents,  etc.  Preliminary  ad- 
vice gladly  furnished  without  charge.  My  experience  and  famil- 
iarity with  various  arts  frequently  enable  me  to  accurately  advise 
clients  as  to  probable  patentability'  before  they  go  to  any  expense. 

Booklet  of  oalaabtm  information  and  form  for  properly  . 
di»cto$ing  your  idea,  frta  on  r«au«*(.     Writ9  Today. 

RICHARD  B.  OWEN,  Patent  Lawyer 

9-303  Owen  Boilding,  Washington,  D.  C.       2276-E  Woohvorth  Bailding,  New  York  City 


Google 


P0PI7LAS  MSCIiAinCS 


ADVERTISING  SECTION 


PATENTS 


IF  YOU  HAVE  AN  IN- 
vention  which  you  wish  to 
patent  you  can  write  fully  and 
freely  to  Munn  &  Co.  for  ad- 
vice in  regard  to  the  best 
way  of  obtaining  protection. 
Please  send  sketches  or  a 
model  of  your  invention  and 
a  description  of  the  device, 
explaining  its  operation. 

Allcommunicationsare  strict- 
ly confidential.  Our  vast  prac- 
tice, extending  over  a  period 
of  seventy  years,  enables  us 
in  many  cases  to  advise  in  re- 
gard to  patentability  without 
any  expense  to  the  client.  Our 
Hand-Book  on  Patents  is  sent 
free  on  request.  This  explains 
our  methods,^  terms,  etc.,  in 
regard  to  Patents,  Trade 
Marks,  Foreign  Patents,  etc« 

If  you  are  a  reader  of  tlM 

SCIENTIFIC 
AMERICAN 

you  are  probably  aware  of 
the  fact  mat  H  has  a  tp^inal 
appeal  to  the  inv^tor. 
Each  issue  contains  a  de* 
scriptioB  of  a  large  number 
of  recently  patented  inven- 
tions. Pendmg  patent  legis- 
lation as  well  as  the  most 
recent  rulings  of  the  Patent 
OfBce  and  the  courts  are 
considered  in  its  coltmms. 


MUNN  &  CO. 

SOLICITORS  OF  PATENTS 
672  Woolworth  Bldg.,    NEW  YORK 

627  F  Street.  WASHINGTON,  D.  C. 
s'oi  A  Tower  BWg..  CHICAGO,  ILL. 


Can  You 


think  of  a  simple,  practical 
idea  that  will  fill  one  of  the  many 
requests  we  have  on  file  for  new 
inventions?  It  may  mean  a  fortune 
for  you.    Thousands  of  thinp  are 
needed  right  now.    Your  brains  can 
help.  Send  today  for  our  great  new  book — 

"Inventions  and  Trade-Marks, 

Their  Protection  and  Esploitetion ' 

^and  learn  more  about  making  money 
from  ideas  than  you  ever  knew  before.  It 
tells  many  thinss  that  are  wanted,  too. 

A  postal  will  do  — 
It  is  fre« 


We  Help  Our  dients 

without  charge,  to  get 
the  dollars  out  of  their 
ideas— having  facilities 
none  others  possess. 
Advice  free.  Don't 
delay— get  the  book 
at  once. 

Anerioo  Indsslries,  Ik. 

200  Patent  Dvpt. 
WASHINGTON;  D.  C 


Patents 
Advertifpd 
For  Sato 
Frc© 
ii  bratiM  tai 


Published  for  the 
man  with  an  idea. 
Send  for  free  sample 
copy."*  One  year's 
subscription,  SOc 


Oilili>iiia|lil;tii.<iita<iii|i|«ifiiiiltiiiii>iliilO 

i|  PATENTS 

\  Trade  Narks 

Send  sketch  or  model 
:  for  actual  Search  and 
report.  Write  for  Book- 
let of  instructions  on 
patent  practice  and. 
procedure.  Prompt  | 
personal  service.  . . . 

i  Geo.iyQmmel 


I  [  S3  A  LoanATrmt  Bldg.,  W««lungton»D.C| 


aiiiiti««iiiiiiiitii««iiiiii 


Pl0M«  MwHon  Poputwr  M^ehaiUot 


y  GoOgI 


POPULAR  ttECHAIflCS  ADVERTISING  SECTION 


St 


vMERICAN  INVENTORS 

I  AMERICAN  MANUFACTURERS 


1 


WANT  AMERICAN  TQY3 

WaahiniEtont  D.  C. 

The  patti>>llity  of  fiodisff  a  market  lor  new  toyt  h  at  rny  gnat  tntercft 
to  this  olllce  b«cau«e  th«  Hie  ol  the  toy  Induttry  depeods  Urnly  upoa  the 
derdopmcnt  ol  oew  marchandtte  and  the  imcwovcmral  of  oM. 

NEW  TOTS 

Tha  belt  field  lor  Invention  ta  the  development  ol  entirely  new  items.  It 
ia  Impottible  lor  me  to  indicate  what  kind  ol  a  toy  would  be  motl  apt  to 
socfeed  as  new  articles  ulall  Itindi  are  in  demand.  Mechanical  ami  elec- 
trical toys,  clever  wooden  toys  and  nnveltiei  are  always  neede<l.  Toys 
with  which  the  children  can  do  something  are  wanted  at  the  present  tim«. 

8UOOE8TION8 

One  ol  the  best  ways  to  get  ideas  is  to  walk  ihroueh  toy  departments  at 
the  hrllday  season  and  notice  the  kind  ol  articles  In  which  the  children 
are  intercaled.  Afaaoltitely  ocw  stuH,  totally  dllleTCOl  in  appcvsDce.  Is 
the  kind  which  succeeds. 

THE  8ELLTKO  PRICE 

The  inventor  must,  of  course,  always  have  in  mind  the  fact  tliat  the 
teoeral  nin  ol  toys  have  to  be  produced  to  tell  at  a  moderate  price.  They 
must,  therefore,  he  as  simple  as  possible  and  require  little  hand  work  in 
assembllaK.  Yoors  very  truly. 

TOT  BAirrPAOTtUBa  or  the  r.  s.  a.  im. 


LANCASTER^&ALLWNE 


Don't  Lose  Your  Rights 
to  Patent  Protection 

Before  disclosing  your  invention  to  anyone, 
send  for  blanic  form 

"  Evidence  of  Conception  " 

to  be  signed  and  witnessed.  A  sample  form  together 
with  printed  instructions  will  .show  you  just  how  to 
work  UD  your  evidence  and  esubliah  your  rights  before 
filing  ajjplication  for  patent.  As  registered  patent 
attomejrs  we  represent  hundreds  of  inventors  all  over 
the  U.  S.  and  Canada  in  the  advancement  of  inventions. 
Our  schedule  of  fees  will  be  found  reasonable.  The 
form  '  Evidence  of  Conception"  sample,  instructions 
relating  to  obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them,— a  poet  card  will  do, 
or  simply  mail  coupon. 

LANCASTER  &  ALLWIiHE 

{Originators  qf  form  "  Evidence  of  Conception  ") 

.....  mCOUPON 


•  AlhriM.        Oams  BalMlas.  Waifcli^a.  O.  C 

Send  me  lull  partKuUn  "How  tu  Esublish  Your  RIfhts,"  cic. 

Name  


Address 


ATENTS  PROCURED 

.Id  TRADE-IMARKS  REGISTERED 

^teenYears'Experience.  Instructions  and  Terms  on  request 
ROBB  &  ROBB,  Attorneys -at -Law 

Mtan         WmMrcUmi.  D.  C.     1332  ScMisli)  lldf. .  CI»v*land.OM* 

iperlmental  Work  —  Light  Manufacturing 

Metal  Stampinga  and  Instrument  Work 
Foola,  Dies  and  Fixtures      Service  and  R^ability 

A.  ZDDLER  CO.,  401-42*  C.  t«Srd  St..  NEW  YORK  CITV 


INVENTIONS  DEVELOPED  ^,;gT££oig 

4PECIAUSTS  IN  SHEET  METAL  MANUFACTURING— 
INm.  Ji«B.  PiztarM  Mid  Screw  Mch.  Work.  We  will  iaveat 
b  Mian  p*t«iile«i  sheet  metal  erticle  of  merit.  Reliable. 

TOOi.  CO..  •*€.,  M.Ml.  WHtow  Ave.^  NCW  YORK.  N.  V. 


PATENTS 


C.  L.  Parker 


rorMTty  MMBbOT  Kai  

Corp*,  i;.  S.  l^tMtt  Ofllea 

Patent  Lawyer 

l4caiUI.  BLOO. 
WASHINOTON.  D.  C, 


Patents,  Trade  Marks,  Copyrigiits,  Patent  Litigatioo 

Handbook  for  Inventors,  "  Prolectinv,  Exploitias 
and  Sellins  larentioiM."  sent  free  upoa  request. 


GEARS 


ALL  KINDS 

SMALL 

Thv  luoat  Rccarate  made  and  prloea 
reaaoitable.  We  carr;  a  complete  line 
of  geera  in  atoc'k  for  Inimediate  ahlp- 
ment.  Can  Blao  quote  on  •peolelaeaie 
of  ell  kindt.  8ond  lu  yoar  Iniitilrlea, 
Wbitk  pob  Oataloodx. 

CNICAOO  STOCK  OKAII  WOllKS 
10S.aO«  S.  iefferaea  St.,  CNICAM 


PATENTS 


If  You  Have  an  Invention  and  Desire 
to  Learn  How  to  Secure  a  Patent 


Send  for  our  Guide  Book,  HOW  TO  GET  A  PATENT^  sent  Free  on 
request  Tells  our  terms,  methods,  etc.  Send  model  or  sketch  and 
description  of  your  v^'  ion  and 
we  will  give  our  opiia^,.lis  to  its 
patentable  nature. 

RANDOLPH  &  CO. 

600  F  Sl,  N.W^  WaBhington,  D.C 


NAME. 


STREET. 


J  CITY  STATE. 


•8 


.^OPULAlt  MECHANICS  ADVBSTISING  S^iON 


PATENTS 


TRADEMARKS 

copyrTghts 


before  disclosing  an  invention,  the  inventor  should  write  for  our 
blank  form  "Evidence  of  Conception."   This  should  be  signed  and 
witnessed  and  if  returned  to  us  together  with  model  or  sketch  and  description 
of  the  invention,  we  will  give  our  opinion  as  to  its  patentable  nature. 

guiS'^B^o^-S  HOW  TO  OBTAIN  A  PATENT  t^k^^t 

Contains  full  instructions  regarding  Patents,  Trade-Marks,  Foreign  Patents. 
Our  Methods.Terms,  and  100  Mechanical  Movements  illustrated  and  described, 
Articles  on  Patent  Practice  and  Procedure,  and  Law  Points  for  inventors. 

Highest  References  —  Prompt  Attention  —  Reasonable  Terms 
 —  FREE  COUPON  —  

VICTOR  J.  E\ZANS  &  CCPatent  Attorneys 

NEW  YORK.  OFFICES  PHILADELPHIA  OFFICES    PITTSBURGH  OFFICES 

1007WCX)LWORTHBli)0:    135  S.  BROAD  STREET      514  EMPIRE  BLDG. 
CHICAGO  OFFICES,  lllfb  TACOMA  BLDG. 

MAIN  offices:  765  9"*  STREET.  N.W.,WASHINGTON,  D.  C 
Geittlemen:  Please  send  mt  FREE  OF  CHARGE  your  hoJf^  as  described  aboife. 

Name  K^Artsi.  „ 


PATLNTSCNSE 


INVEMTORS— 
HAMUrAaUMRS 


SIXTH  tDITION 


cJfie  Bcpk  fir 
Inventors  and 
Manufacturers 


Sixth  tuTiow 


1^  return  mail  FREE. 

Write  LACEY^LACEY 

Dept  L  Wdshington.D.C 


st'rrf;s.<nR  to 


WILLIAM   C.  LINTON   MARION  «  MARION 
Conaulting  Ensineer  and  PAtent  Attorney 
"Invantora  Adviaer"  Smnt  Frme  on  RtqutMt 

•IS  r  8trM«.  N.  W.   Of«tc««   3«4  Univ«r«lty  StrMt 

WAMWNOTOM,  D.  C.  MONTRCM,.  CANADA 


PATENTS 


PROTECT  YOUR  IDEA 

SEND  SKETCH  or  MODEl 

and  explanation  of  your  invention  for  my  advice  na  ti 
how  t<>  pn>o««Kl  to  «i>|ily  for  Pnti-nt.  I  offer  rir>«rlpnr«d  aa 
efficU'ntwnrlw  forjrour  prompt  leijiil  pmtwtion.  Form  for  prof 
erly  <li«rlrvi>init  >oiir  ldi>«  and  bookU't  of  Taliiablo  Infnrmatioa 
"HOW  TO  OBTAIN  A  PATENT"— SCNT  FRU  on  KCOUUH 
It  ytv^  }i-u  c«mi  anii  ui\\%  how  to  ^inily  lor  pat«nC9,  TnuW-raarka  rarvte 
PatrnU.  I.abali,  Coi/ynchU.  »tr.:  t\imm  loffirmaiiufi  oa  PalMit  i^rociiM 


todar.     A  poataJ  will  do 
CUDfllCr  «.  O  MIEI,  ri'nl  lj*T<T.  102]-t0}4 


i4 


itM.  WA 

I.I 


PATENTS 


SandUsa  Sketct 
or  Model  and  ex- 
planation of  youi 
invention  for  our  opinion  conc<>mintr  its  pat«ntablc  ii» 
ture  and  exact  co«t  of  applying  for  patent.    Our  bout 

"HOW  TO  OBTAIN  A  PATENT"  SmI  PRCE  M  II««m« 

It  t<'ll^  how  to  apply  for  I'ttontx.  Trade-Marks.  Foretcn  I'at- 
cnt-<.  roiiyrlnrilH.  eio.  ;  j1t<?»  Inrortnatlon  on  Talent  Proc^dij'" 
trIlH  uhat  every  Invriilor  should  know.  Tlioitaafida  of  i)tv«..t> 
or»,  who  are  o^jr  cllfiil*.  are  our  reference 

rn>>nt,i'K  *  cn*^iii.FF^  2S  u»n'  tmt\mm.  401  m  n..««SMiitTM,  0.  c! 


PATENTS 


Booklet  Free 


Highest  References       Promptness  Assured 

Send  drawing  or  model  for  preliminary  examination 


Best  Results 


ALL  BUSINESS  GIVEN  PROMPT  AND  PROPER  ATTENTION 


1^  I J I .  I  ^  C  o  L 


y  Google 


POPULAK  MECHANICS  ADVERTISING  SECTION 


St 


Anlfonr 

wmiM 


AN  hour  each  evening — spent  in  reading  our  simple  books — will  soon  fatten 
up  that  pay  envelope  of  yours.  Read  them  at  home,  in  your  favorite 
*  chair.  You  don't  have  to  spend  years  as  an  apprentice  at  low  wages 
in  order  to  learn  a  trade  or  a  profession.  You  don't  have  to  go  to  school, 
either.  No,  our  books  will  auickly  give  you  the  knowledge  you  need  to  break 
into  the  big-pay  class.    An  hour  a  day  will  do ! 

Anyone  can  understand  these  books.  They  are  written  in  plain  lan^age  and  are  filled  with 
pictures  that  make  difficult  points  as  clear  as  day.  The  sets  described  below  have  boosted  the 
pay  of  a  hundred  thousand  men  like  you.  Pick  out  the  set  that  interests  you  most  and  mail 
the  coupon  that  brings  it  to  you  for  a  week's  trial — without  a  ponny  downl 

Carpentry  and 

Contracting 


Fire  Tnlame*,  2198  patz<>*  and 
■rnro  than  4O0  illuKtrationa. 
Prfpurna  fi)r Oontr«cli>r,  Huild- 
tn«»upc>riniendent  AodOaiiM*n 
t*r  Foremnn.  KvKular  price. 
r26.00.     tiprcial  price.  $i».80. 

Civil  Engineering 

Nine  ToluFncw.  3000  pn«f«  and 
3UUU  illtutratinnii.  plnt>4i  nn'l 
diai:ram4  I'tepurea  for  <'irll  or 
Btructiiriil  Kti«in«>er.  Tranait- 
DHD.  Ratimntnr,  l>Mli(ncr  or 
Chirf  DraflRriiiin.  Keaiilari>rice. 
•45.00.    SperUl  prioe.  t'JO.HU 

Telephony  and 

Telegraphy 

Fnnr  rolunim,  1728  pa^^^a  and 
2000  llluatrationa,  i>I>itt^  jind 
diacratna.  Prtip«r«a  for  T<*l&- 
phoni'  Knainwr.  WireOhlef  Ei- 
ohanse  Mnnncpr.  Tmu'ile  Han 
or  T»negrftpher.  Keunlar  prlo«, 
•20.00.   Hp«clal  prlc^  tl^.SO. 


Mechanical  and 

Architectural  Drawing 

Four  Tnluini>^  1578  pasoa  and 
more  than  one  thounand  lllua- 
trntlona.  Pr«pKr«*a  for  Atrhi- 
tcrtuml  or  M<H-haniral  I»riif«a. 
num.  Ri-inilnr  pric«,  t'lO  i>0 
Si>vc\»\    prico,    onlr  114,80 

Electrical  Engineering 

RiKht  Ti>lume«.  3Mf)0  i>nt;eii  nnd 
:^>00  illoairttiloiiK.  plaii-^  niid 
•lliisnttiia.  I'rt'jMjrin  for  EI<-<-trl- 
c«l  Kndineer.  Power  Plant  Sup- 
erlnien<lf>nL  Snl>aUttion  Opera- 
toror KlfH-trtcan.  Kf u'ular i>rir«'. 
•40.U0.    8pv('ial  price.  t24.80. 

Fire  Prevention 
and  Insurance 

Four  ▼olami'a.  1500  paicp*  and 
0(K)  illuitrationii  diacraiiia, 
form*,  etc.  Preiiarea  for  Count- 
erman. Rnto  Oli<rk.  Inapecior 
or  Agont.  Kesular  prir^ 
S20.0O.    Special  prion,  tI5.80. 


Automob  ile 

Elngineering 

Six  Tola.,  2600  pnsca  and  2000 
llluatratlons.  Prt'pnrtw  for  (la- 
rHKK  Foreman.  Automobile  Mtt- 
i'hanicor<]hniiffeur  ln*al>inl>li« 
to  cnr  owner*.  Kcinilar  pHi-e, 
S:iU  00.  Special  priofs.  «i».80. 

Machine  Shop  Practice 

Six  »olum«'».  2iH>0  paseH  oml 
2.')O0  illuatrHtiona  Prppiir<'r«  for 
.Mnchlne  .Shoii  .Siip<'rinti-n<1v>iil 
or  Fomman,  r  oimdrjrinun.  Pat- 
tern Maker,  Tool  Deoisner  or 
Tool  Maker.  KcRulnr  price. 
130.00.    Special  price.  flU.HO 

Sanitary,  Heating  and 

Ventilating  Engineering 

Konr  TolamrHi,  1454  naRpa  and 
more  than  1400  illiiniraiionii, 
etc.  Pr«>p«rea  for  SanitaO'  KhkI- 
neer.  Heating  nnd  Venti Inllnfr 
Kn8inp«r,  Majtter  Plumber 
or  Pluml>rr.  Hogular  pricB, 
$2aua   Special  price.  S14.80. 


Steam  and  Gas 

Elngineering 

Seven  rola..  3300  phbcw  nnd  2500 
1  lluatrntiona  plnti'a.  diaiimm^ 
etc.  Prepartu  for  8tati<>nar]r. 
MarinoorLocomotire  Kngineer 
or  Fireman.  Kennlar  pric^ 
•35.00.    8PCW-U1  prlc,.,  »jl.80. 

Law  and  Practice 

(with  R'uilins  Coup>p  in  25 
iMiutid  p  iiiiphlrtn).  Thirteen 
vol*..  <>(I(X)  pHKcHund  24  iHuBtrn- 
tioiia.  Prepare*  for  all  liar  Ki- 
iiminiillona.  A  wonderful  nid  to 
l<n»ineKM  men.  Retfulnr  price. 
$72.(.»0.    Sp4Hlnl  price.  •44.80. 

Practical 

Accounting 

Four  Tolumeek  1K40  pngea  and 
KOO  illuNtrution^  plat4-a  and 
dlHgrnniN.  ('.P.  A.  qneationa  and 
practical  prohloma  Prepare* 
for  Accountant,  Bcx)kke«per 
or  Coat  Clerk.  Keguiar  pricey 
•20.00.   Special  price.  •l4.sa 


DON'T  SEND  NONET  Z  ^ 

Write  the  name  of  the  books  you  want  on  the  coupon  and  mail 
it  today.  Better  do  it  right  now — before  you  forget  it!  We'll 
send  the  books  at  once,  shipping  charges  collect,  and  you  can 
use  them  pust  as  if  they  were  your  own  for  a  whole  week. 
If  you  decide  you  don't  want  to  keep  them,  notify  ua  and  we'll 
have  them  returned  at  our  expense. 

SO  C^nlf  books,  as  most  men  do  after  they 

IT  have  examined  them,  just  send  us  $2.00.  You 

m  WWwi9m  can  pay  the  balance  of  the 
special  reduced  price  the  same  way — $2.00 
each  month  (only  60c  a  week. ) 


■  American  Technical  Society.  Dcft       .  CUeago.  UL 


Start  in  today  to  prepare  yourself  for  a  better  job  and 
biflTRMT  pay.  ftemember,  an  hoar  a 'day  will  do.  Don't 
wait  until  the  rising  cost  of  labor  and  materiala  force* 
us  to  withdraw  the  present  low  prices.  Send  tb* 
coupon  now  1 

AMEBKAN 
D€Pt.  X199, 


S  Pleaae  aend  me  aet  of       

a  for  MTon  dara*  examination,  ahip»lnR  charcea  collect.  I  will  exam- 
S  ine  the  booka  thoroughly  and  if  vntiifled  will  aend  $2  within  7 
■  daya  and  (2  each  month  nntll  I  have  pnld  the  KiHH'lal  price  of 

i  •   II  I  decide  not  to  keet>  the  hooka,  I  will  notify  70a 

a  withinTdara  aad  >ou  will  aand  fortnem  at  yourexpenae^ 


SOaETT 
ChkagOr  Ilk 


•  Xamt. 


<PliiMt  fin  out  all  KiMa.) 


PO^UL^  iqC^HAinCS  AOVSKTISIlf«  SEjClrlOK 


No  More  Wrinkles 

BEAUTIFUL  FIGURE 

Superfluous  Hair  Vanishes  Like 
Magic.   Eyelashes  Beautified 

Pimpl«s  and  Blackheads  Removed 

Let  thia  woman  send  you  free  evrr>'t(ii>iK  agrees. 
Beautify  your  face  and  form  quickly. 


This  clever  \vo:iian  has  not  a  wTinklc  upon  lu  r  t.ictr.  she  has 

S effected  a  marvelous,  simple  methtxl  which  brouRht  a  won- 
erful  chanRC  in  her  face.   For  removing  wrinkles  her 
OMthod  is  truly  wonderfully  rapid. 

She  made  hcrwlf  the  woman  alio  in  todajr  and  brooaht  about  the 
wonderful  chauijo  in  btr  H|<p<?oraDC«<  in  a  iilMniint  manner.  Her 
•oinpleilon  in  um  clmr  nn^l  fatr  tut  that  of  a  child.  Sh«  (umml  her 
•orawny  titfure  Into  a  well  dcTnlniied  form.  8h«  ha<l  thin,  arrawny 
■ralaahra  and  eyebmwa,  which  rnuld  acnnvlj  Iw  aa>«n,  and  »he 
nado  thorn  loncthirk  and  doAiitifal  by  her  own  ni«tbi<di  and 
■•mofod  i«T«ry  blackhead  ami  i>lniple  from  her  foc«, 

Mothlns  Ih  takoti  Into  the  atomach,  no  oommOB  nuiaaa^o,  DO 
hArmful  pliiKtcra,  no  wurtble«a  ciediua. 

By  her  new  proctwa.  *he  remorea  wrinklea  and  devclopa  th« 
whiiln  figurt*  plump  and  fat 

It  1«  aimi'ly  aftonUhlnK  the  han<1rt»da  of  women  who  writ*  in 
r*>«ar<<intf  the  wonderful  reoulta  from  thin  new  lienuty  trentment, 
which  ia  benntifying  their  fiico  Hnd  form  ttfti'rb<uku(«  doctora  and 
otbiT  metboda  failed.  Hhe  hoa  thouMnda  of  l«tt«r«  on  iil*  like 
the  following : 

Mra.  M.  L.  B.  Albln.  >fl««..  write*:  "I  ha»e  nard  yonr  beaatr 
matmont  with  w<io<lerful  aucceaa.  I  h«Te  not  a  wriwkto  my 
vac*  now  and  it  li  alw)  ImproTinn  my  complexion,  which  ha«  af. 
«a<a  troubled  mc  with  pimpli*  and  hlackhesda  My  weisht  waa 
112  pound*  before  taking  your  treatment  and  now  I  welBli  117.  a 
gain  of  6  pounda.  Your  trentment  la  a  Oo4a«nd  to  all  thin 
women.    I  am  ao  grateful  you  may  evMn  uae  my  letter  If  you  wlnb." 

The  Talnnble  new  beauty  booh  which  Madame  Clare  la  annd. 
Ins  trrm  to  thonaanda  of  women  I*  oertidaly  a  bleoilng  to  women. 

Write  her  at  once  and  ahe  will  tell  yon  abaolutely  free,  about 
ber  Tsriou*  new  beauty  treatment*  and  will  ibow  : 

i4ow  to  remove  wrinhloe  In  •  houraf 

How  to  davalop  ttto  f lnr»  | 

How  to  nuh«  long,  thick  oyolaahoa  and  orobrowei 
How  to  r»movo  auporfluoua  hairt 
How  to  remove  b4ochl>oada.  plmploo  and  frodUe*! 
Now  to  remove  dartt  circloa  under  tKo  oyo*  | 
Now  to  ^alclily  remove  double  chlni 

Now  to  balld  up  aunken  choeka  and  add  floah  to  tho  beityi 
New  to  darlion  gray  hair  and  atop  hair  falling  | 
How  to  atop  perspiration  odor. 

filmply  addreaa  Tonr  Icftor  to  Helen  Clare.  Suite  A19L  3311 
Ml  h(itan  At«v,  Chica^fo.  111.,  end  di>n't  »end  nny  monev.  bncnuae 
particular*  are  ffeei  na  thin  chiirming  woman  itdolnit  her  ntmoot 
to  benefit  iilria  or  women  In  nee.l  of  Inffrnintion  which  will  mid 
to  their  bottuty  and  mako  life  swe<ni>r  and  livelier  in  orery  way. 


mi 


iWAaxnci  > 


AN  IDEAL  SHIRT 

FOR  OUTDOOR  MEN 
The  Signal  Windbreaker 

Heavy,  durable  material,  fleece  lined. 
Neat,  well  fitfinR.  comfortable.  Complete 
protection  axainst  cold.  Ask  your  dealer. 

ErLKZH-WTECHERS  HPO.  00. 
PepV  T.  M.       Mean*  A»*.       «AOar»,  WIS. 


Welsh  Ponies 
Given 


p«Mr*l  Panhlng 
w  flrat  Pooy  r<T«aj 
O  *  n  ■  r  f  T  Wcwd. 
•  •  CO  n  d  :  tfid 
daaU  third. 

WHit  leday  Ar 


Do  You 
Want  OnaT 

k    dimW  ma 
■WW    plan.  Na 
cfaaace  1*  ka*.  Tm  ar* 
paid  fa*  awy  dar*a  wvk. 
Ajk  aa  baw  yea  caa  ga«  a 
ponjr. 

JUNIOR  YANKS 

Suite  407 
t44t.tibaitlM..  CHtUM.U. 


How  to  Get  Rid  of  Moles 

A  simple,  safe  home  treatment  — 
15  years'  success  in  my  practice. 
Molea  (and  other  growths)  Dry  Up. 

AmK  for  Frmm  BookUt  of  Full  Particulars, 

WM.  DAVIS,  M.D. 

4141  Sute  Street      PERTH  AMBOY.  N.  J. 


DEAFNESS  IS  MISERY 

I  know  because  I  was  Deaf  and  had  Head  Nol»«s  for 

over  30  years.  My  invisible  Antiseptic  Ear  Drums  re- 
stored my  hearing  and  stopped  Head  Noises,  and  will 
do  it  for  you.  They  are  Tiny  Megaphones.  Cannot  be 
^rn  when  worn.  Effective  when  Deafness  is  catwgd 
bv  Catarrh  or  by  Perforated.  Partially  or  Wholly  Oe*. 
troytxi  Nutural  I>mma  Kiui.v  toputln.eeay  totakeoaC  Are 
"(Tnaeen  comforta"  IneipenalTe.  Write  for  Booklet  and 
my  awora  atatomont  ><f  how  I  recovered  my  hoaring. 

A.  O.  LEONARD.  Suite  226.  70  5th  Avenne.  Now  York  CXtf 


Don't  Wear 
a  Truss 

Brooks'  Appliance,  the 

modem  scientific  invention,  the 
Wonderful  new  discovery  that 
relieves  rupture,  will  be  sent  on 
trial.  No  obnoxious  springs  or 
pads. 

Brooks'  Rupture  Apptiance 

Has  automatic  Air  Cushions.  Binds  and  draws 
the  broken  parts  together  as  you  would  a  broken 
limb.  No  salves.  No  lies.  Durable,  cheap.  Sent 
on  trial  to  prove  it.  Protected  by  U.  S.  patents. 
Catalog  and  measure  blanks  mailed  free.  Send 
name  and  addrres  today. 

BROOKS  APPUANCE  CO..  126-0  State  St..  HarakaO.  HOA. 


Dowlegged  Men 


Your  legs  will  appear 
straight  when  you  wear 

Straightleg  Garters 

Combination  ho3e-supportcr  and  pantleRstraiRhtener  ■ 
Quickly  adyuated  to  fit  varioua  deirreea  of  bow^ 
leaaj  as  easy  to  put  on  and  comfortable  to  wear  as 
any  ordinary  garter—  no  karaeaa  or  podded  fttrasa; 
just  an  ingenious  special  garter  for  bowlegged  men 
—  improves  appearance  wonderfully.  Wearers  are 
enthuMai^ic.  You  will  be  too.  Write  for  free  booklet, 
mailed  in  plain  envelope. 

S-L  GARTER  COMPANY 
732  Tntst  Co.  Bldg.  ,  DAYTON.  OHIO 


POPULAS  KECHAHICS  ADVERTISING  SECTION  as 


Millions  oP  People  Can  "SWHte 
Stories  and  Photoplays  and 

Don't  Know  It/ 


T 


HIS  is  the  startlinjr  assertion  recently  made  by 
E-  B.  Davison  of  New  York,  one  of  the  highest 
paid  writers  in  the  world.  Is  his  astonishing 
statement  true?  Can  it  be  possible  there  are  count- 
less thousands  of  people  yearning  to  write,  who  really 
,»°**,  simply  hmen'l  found  it  outT  Weil,  come  to 
think  of  It,  most  anybody  can  ttll  a. 
ttory.  Why  can't  most  anybody  writr 
a  story?  Why  is  writing  supposed  to 
be  a  rare  gift  that  few  possess?  Isn't 
this  only  another  of  the  Mistaken  Idca^a 
the  past  has  handed  down  to  us?  Yes- 
terday nobody  dreamed  man  could  fly. 
To-day  be  aives  like  a  swallow  tti\ 
thousand  feet  above  the  earth  ancl 
laughs  down  at  the  tiny  mortal  atoms 
of  his  fcllow-men  below!  So  Yester- 
day's "impossibility"  is  a  reality  to-day. 

''The  time  will  come,"  writes  the  same 
authority,  "when  millions  of  people  will 
be  writers— there  will  be  countlc»s 
thousands  of  playwrights,  novelists,  sce- 
nario, magazine  and  newspaper  writers 
• — they  are  coming,  coming — a  whole 
new  world  of  them!"  And  do  you 
know  what  these  writers-to-be  are  do- 
ing now  ?  Why,  they  are  the  men — 
armies  of  them — young  and  old,  now 
doini;  mere  clerical  work,  in  ofTices, 
keeping  books,  selling  merchandiftc,  or 
even  driving  trucks,  running  elevators, 
street  cnrs,  waiting  on  tables,  workinj; 
at  barber  chairs,  following  the  plow,  or 
teaching  schools  in  the  rural  districts; 
and  womenj  young  and  old.  by  scores, 
now  pounding  typewriters,  or  standing 
behind  coiintpr^.  or  running  spindles 
in  factories,  bending  over  sewing  ma- 
chines, or  doing  housework.  Yes — you 
may  la^iph — but  these  are  The  Writers 
of  To-morrow. 

For  wiiting  isn't  only  for  genuif;es 
as  most  people  think.  Don't  you  believe  the  Creator  gave 
you  a  story^rttw:  faculty  just  at  He  did  the  greatest 
ti-rUerf  Only  ma> 'm-  ynit  are  simply  "hlufled"  by  the 
thought  that  you  "Invcn't  the  gift."    Many  people  arc 

<imply  afmid  to  try.  Or  if 
they  do  try  and  their  first 
efforts  don't  satisfy,  they 
simply  give  up  in  dr^pair, 
and  that  ends  it.  They're 
through.  They  never  try 
again.  Yet  it,  by  some 
lucky  chance  tlicy  had  first 
learned  the  simple  rules  of 
writing,  and  then  given  the 
Imagination  free  rein,  they 
might  have  astonished  the 
world  I 

But  two  things  are  essen- 
tial  in  order  to  become  a 
writer.  First,  to  learn  the 
ordinary  principles  of  writ- 
ing. _  Second,  to  learn  to 
exercise^  yovir  faculty  of 
Thinking.  By  exercismg  » 
thing  you  4^Ve1op  it  Your 
Imagination  is  something 
like  your  right  arm.  The 
more  you  use  it  the  stronger 
it  gets.  The  principles  of 
writing  are  no  more  com- 
plex than  the  principles  of 
spelling,  arithmetic,  or  any 
other  "impte  thine  th.it  any- 
body know*.  Writers  learn 
to  piece  together  a  story  as 
easily  as  a  rhild  sets  up  a 
miniature  house  with  his  toy 
blocks.  It  is  amazingly  easy 
after  the  mind  grasps  the 
simple  "know  how."    A  lit- 


CopyrtKlit.  Loniar* 


Miss    Helens    Ohadwick,  vematlie 

•cr**!!  (rtnr.  now  lemling  liirljr  for  Tom 
Muoreof  Uoldwyn  Film  Oumi>ato'.M>)N: 

"yiny  mm  fif  itK^m/in  tvha  wt//  teaTn  ihis 

A'rn'  Mtth  Y  a/  Writing  t.^tij^/tt  to  ie/l 
lloritt  iiiij  fUus  -anth  tast." 


LETTERS  LIKE  THIS 
ARE  POURING  INt 

'X>f  all  the  componitlon* 
I  harp  rt-ii'l  on  thimiibjert, 
1  find  yonm  the  mo«t  hplji 
fill  trt  luplrlni:  ntithorx"— 
HAZEI^  SIMPSON  NAY- 
LOR,   l^'TTtiiAnT  Kditob 

M^'t*^**  Picturt  Atti^nwinr. 

"With  this  Tolame  before 
him  the  Ter'mt  dotIca 
•hcmld  b«  ablo  to  bailA 
stories  or  phntonlnrs  that 
will  nnd  a  T**Aj  mnrWpt, 
Th  e  beat  t  tM  1 1 M  o  r  i  ta  k  1  n  d 
I  have  encountered  in  24 
f  <»ai'l  of  Bpwspaner  And  Ht- 
«rarT  work."-H.  PIF.RCK 
WEL.LEB.  Maitaoiso  Edi- 

TOB  7"*/  Bini>iamtim  Prtss.  ■ 

•T^en  1  flrwt  ssirroarad 
I  waa  workinc  in  a  shop  for 
O0*weplL  l)wa.v8hnTin« 
worlieMl  with  DiT  hapdn,  I 
'doalHod  IDT  ahilWrto  malia 
tDOn«7  witD  mv  bruin  Ho 
it  WM  with.machiik>-ptir-|«in 
that  I  sent  for  ycmr  Faiiy 
Method  of  WrUlnfi.  Wben 
the  Bywtom  nrrirwd,  I  c«r»- 
fally  BtuHipd  it  ermtlne* 
»ftorwork.  Within  aniontli 
I  had  completed  two  pinrn, 
on«»  of  whlrli  Bold  for  t5()0, 
thp  othi'r  tor  8450.  1  nn. 
|i(>ifitntrnslT  Bay  that  I  owe 
It  at  I  to  th<»  irriniiHjnitem." 
HKLEN  KTNDON,  Atlaw- 
XlO  OlTT.  N.  J. 


tie  study,  a  little  patience,  a  little  confidence,  and  the 
thing  that  looks  hard  turns  out  to  be  just  as  easy  as  it 
seemed  difficult 

Thousands  of  people  imagine  they  need  a  fine  educa> 
tion  in  order  to  write.  Kothing  is  farther  from  the 
truth.    The  greatest  writers  were  the  poorest  scholars. 

I'lople  rarely  Icam  to  write  at  schools. 
Tliey  may  get  the  principles  there,  but 
ihey  really  learn  to  write  from  the 
f-reat,  wide,  open,  boundless  Book  of 
I!  imanityt  Yes.  seething  all  around 
you,  every  day.  every  hour,  every  min. 
ute.  in  the  whirling  vortex — the  flotsam 
and  jetsam  of  Life — even  in  your  owo 
home,  at  work  or  play,  are  endless  inci< 
dtnts  for  stories  and  plays — a  wealth 
of  material,  a  world  of  things  happen* 
infj.  Every  one  of  these  ha.s  the  seed 
of  a  story  or  play  in  it.  Tliinkl  If 
you  went  to  a  fire,  or  saw  an  accident, 
you  could  come  home  and  tell  the  folks 
all  about  it.  Unconsciously  you  would 
<iricrtbc  it  all  very  realistically.  And 
if  somebody  stood  by  and  wrote  down 
exactly  what  you  said,  you'd  be  amazed 
til  find  your  story  would  sound  just  as 
interesting  as  many  you've  read  in  mag- 
:izineR  or  seen  on  the  screen.  Now, 
Vdu  will  naturally  say,  "Well,  if  Writ- 
ink'  is  as  simple  as  you  say  it  is,  why 
c.in't  /  learn  to  write?"  Who  says  you 
ii-.it'tf 

rjsteni  A  wonderful  iree  book  has 
ri-icntly  been  written  on  this  very  sub- 
ifct — a  book  that  trils  alt  about  a 
Startling  New  Easy  Method  of  Writing 
Stories  and  Photoplays — the  won  derful 
Irvine  Sy.stem.  This  amazing  book, 
railed  "The  H'onder  Book  for  Writers. 
show.s  how  e.isilv  storirs  and  plays  are 
conceived,  writlcii.  perfected,  sold.  TTow 
Jiany  who  don't  dream  tbry  can  write, 
suddenly  find  it  out.  How  the  Scenario  Kings  and  tho 
Story  Queens  live  and  work.  How  bright  men  and 
women,  without  any  special  experience,  learn  to  their 
own  amazement  that  their  simplest  ideas  may  furnish 
brilliant  plots  for  Plays  and  Stories.  How  one's  own 
Imagination  may  provide  an  endless  gold-mine,  of  ideas 
that  bring  HajM'y  Success  and  Hand'ome  Cash  Royalties. 
How  new  writers  get  their  names  into  print.  How  to 
tell  if  you  are  a  writer.  How  to  develop  your  "story 
fancy,"  weave  clever  word-pictures  and  unique,  thrilling, 
realistic  plots.  How  your  friends  may  be  your  worst 
judces.  How  to  avoid  discouragement  and  the  pitfalls  of 
Taihire.    How  to  ninl 

ThU  surprMInc  tnnk  Is  abaoiiitehr  frss.  No  oharrs.  No 
oWlr>tloii.     Vauf  copjr  1«  wsltlni  for  Writ©  foe  it  asw. 

Get  It.  It'i  yourt.  Then  you  can  pxiir  your  whole  soul  Into 
this  tnnKio  rinr  enchtnimmt  that  bu  e.mie  Into  ynur  life — ttory 
aad  Siny  writlae.  Ttie  lure  of  it.  the  lore  of  It.  the  luiurr 
r»f  It  will  nil  jour  warted  hnura  and  dull  m(mient«  with  proflt 
and  Dieaaure,  You  will  hate  thl<  noble,  abaorhlnr,  mnfier- 
maklnr  nrw  prorraalont  And  all  in  vour  spani  timn.  without 
Interferinc  t^lth  your  recultr  Job.  Who  say*  you  can't  malw 
"cflBy  iniinrv"  with  your  braint  Who  says  you  caii't  turn  your 
"niounh'*  Into  rsiht  Who  i«b>«  you  rin't  make  ycur  dreams  OOma 
true!    Notmdy  knows— but  th*  baok  will  t«ll  y*M. 

8o  whr  waate  any  more  tlm^  wnndprlnc.  dreamtnf,  waltinitt 
Simply  AM  out  the  potiprm  below — you're  not  bvylKf  anythlns. 
you're  setilnf  it  akaaiutWy  fras.  A  book  that  nity  prore  tha 
Itook  of  Ynur  Destiny.  A  Mnirlo  Book  ibrotiKh  which  men  and 
womon  rouna  and  old  may  learn  to  turn  their  spars  hours  Into 
oaahl 

Oe*  your  letter  in  the  mall  before  you  sleep  tn-n'«ht.  Who 
knows— <t  may  mean  tT  yen  the  r»^i»n  "^f  a  N«-»  Tr>-T|or"*wl 
Ju'l  sdilrrM  Tha  Aulh'<n'  Pr«w.  Pfiit    87.   ATTniTBN,  N  T. 

thTauthors"pres^^^ 

Hefid  rae  AnsOT.irm.Y  FRER  "Ths  Wsstfsr  B««k  fee  Writsrt." 
This  doe*  not  obllette  mo  In  any  way. 


Name  . 
Address 


City  and  Slata 


O 


86 


POPULAR  MECHANICS  ADVERTISING  SECTION 


SAVE  YOUR  BODY 

Conserve  Your  Health  and  Efllclency  First 

"I  Would  Not  Part  witli  It  for  $10,000'* 

So  writes  an  enthusiastic,  grateful  customer.  "Worth 
more  than  a  farm,"  says  another.  In  hke  manner 
testify  over  100,000  people  who  have  worn  it 

W     The  Natural 


i 


Body  Brace 


r 


Overcomes  WEAKNESS  and  ORGANIC 
AILMENTS  of  WOMEN  AND  MEN. 
Develops  erect,  graceful  figure. 

Brings  restful  relief,  comfort,  ability  to 
do  things,  health  and  strength. 

W  WearII30Day$FreealOiirExp€nse 

^Does  away  with  the  strain  and  pmin  of  standing  and  walk- 
inK:  replaces  and  Buppwrta  misplaced  internal  orKana; 
reduceii  enlarged  abdomen;  straightens  and  Btrengthens 
the  back:  corrects  stooping  shoulders;  develops  lungs, 
cheat  and  bust;  relieves  backache,  curvatures,  nervousness, 
ruptures,  constipation,  after  effects  of  flu.  Comfortable  and 
easy  to  wear. 

Voan  Vfttircalf  K*  ^f*'*  to<l»r  •<>'  IDuitrtWil  booklet,  me»mimneat 
HcCp  I  OOTSCU  rn  VUnk,  a^.,  ud  read  our  ytry  Ubcnl  propokitioo. 

HOWARD  C.  RASH,  Pres.  Natural  Body  Brace  Co. 

223  Raah  Building  SAUNA,  KANSAS 


STOP  USIH6  A  TRUSS 

I  Do  Away  With  St««l  And  Rubb«r  Bands 


cure  the  PLAPAO- 
PAD  firmlr  to  the 
bodr,  keeping  tlie 
PLAPAO  continual. 
It  applied  and  tbo 

Rad  from  •lipping, 
o  atrapa.bucklesor 
spring*  attached.  Soft 
as  velvet— easy  to  apply? 


h't  iba 

on -Slip. 
■  P'"K,  y«*t  Non. 
SRlr<<<  Pad  andWhat 
i^ia  Wichin  It  That 

~ioiuiia 


FREE  to  5,000 Truss  Sufferers 


Tothooxtaot  of  ByOOO  aoff«n»ni  who  m»T  applyl  •end.  AD80- 
Ll'llcLY  FULL,  a  aufnHrnt  qoantity  of  tbollcpao  to  pos- 
itively convinre  th«-m  thnt  this  ia  the  only  lofrieal,  eommon- 
•cnaewny  of  troaLiii^  rupture.  I'lapao  ia  a  bichly  aatringrnt 
medication  pInnMi  within  the  Tljipiio-Pad  aiKlbelng abaorbrd 
through  the  akin,  crvntoa  a  wonderful  feeling  of  r»'lief  anc*  at 
the  BBme  time  trnda  to  atrenglhen  the  woalieoed  musclra  and 
thoa  permanently  cJoaa  the  rupture  oi>ening.  The  proceaa  of 
reeoTcry  ii  nntural,  ao  you'll  have  no  tme  for  a  truaa— you  can 
throw  It  away  forevrrf  Old  and  young  have  testified  order 
oath  that  tna  Plapao-Pada  cured  their  rupture— many  of  them 
long-stand ing.  agtrravated  eaaea— without  delay  fran  work. 
Patent  aJlowed  in  U.  S.  and  foreign  conntriaa.  Awarded  Gold 
lledal  at  Itoma  and  Grand  Prit  at  Paria. 
^nil  Hn  linnnif  <i°*"^t' o'the  Plapao 

a^llU  IIU  IH INIC J  it  gt-nt  without  charge  to  enable  you  to 
give  it  a  tboniagta  teat;  Tuu  pay  nothing  for  thia  tnal  now  or 
ever.    Writ*  for  it  and  foU  Infornxation  today.  Addma 
Plapao  Liaboratortea.  Block  1487  St.  Za>u1%  Xo. 


Three  times  the  care  in  making  gives  three  tim  e 
the  wear  in  use  to  "Milton  F.  GoodmAn,**  "OW 
Faithful,"  "Black  Beauty,"  "Bi»  Yank"  shirts 
lor  men  and  all  "Honor  Bright"  shirts  for  boys 


If  jroiur  di'nior  do«a  not  carry  tho  Ral 
nnta-  ua,  aeQilltig  hi*  nmif. 


linn, 


RELIANCE  MANUFACTURING  COMPANY 
WESTERN  MADE  WORK  SHIRTS 

212  WEST  MONROE  STREET  , 
CHICAGO  I 


NOMORE  BALD  HEADS 


WHEN  our  V ACCOM  CAP 
ia  uaed  a  few  mlnntea 
dally.  We  accept  no  par 
until  you  bare  tried  lha  Cap 
60  days  and  are  aatiaflad.  Tba 
Varnum  Cap  ia  an  applianca 
that  drawa  the  blood  to  tna  Hair 
KcKiu  and  atarta  a  new  haalthr 

  crop  of  hair.   It  (Cop*  Dandmff, 

ttopa  the  hair  from  falling  ouL 
Uoashc  i>T  I^M'Uini  and  men  who  know  that  It  la  tha  only 
r»aw>nahle  HAIK  (iKt)WKK  known  to  acience.  No  I>rTta* 
DaMl.  Write  f<ir  application  blank,  taatlmonlala.  an4 
booklet  on  "  HAIR."  aaat  •aalad  In  plain  envelope.  FREK. 

THE  MODERN  VACUUM  CAP  CO. 

U.  5S9  BAICLAY,  DENVEl.  COLO. 


u^Kji      by  Google 
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Civen 
to  You 


FREE 


FRANK  A-  VANDERUP 


Mr.  Vioderlip  lote  Iron  ■ 
poor  hor  to  (be  proad  poillion 
ol  Ptetident  ol  The  NtllontI 
Cllr  Bink  o4  New  York,  (nd  li 
one  ol  Americi't  trrtlnl  finin- 
cien.  In  hli  irlrction  o4  men. 
It  wi«  hit  hotat  Ihtl  he  rirclr 
wiidetelTcd  In  look  I  nf  firit  lor  A 
WINNING  PERSONALITY,  ind 
afterwtrd  lor  the  neccitirr  tltri- 
ba'et  Ihil  »  min  mud  pofteti 
who  wti  called  upon  to  hold  ■ 
pnilion  ol  iruX  tnd  reipon«i- 
bllllr  under  hii  dirrctlnn.  He 
m»de\VINNINC  PERSONALITY 
•ell  IheiDin  to  him,  krnwlnf  It 
Would  work  equillf  well  In  the 
min'f  deillnci  with  tho»e  with 
whofflhecunelnconlaclMlwould 
•  rll  him  to  othrr«.  He  proved 
t!nt    hi»    theory    w»s  ct.rrrcl. 


Some  ol  the  Topics 

Wh«l  U  •  magnciic  perton- 

■liry  ? 
Wlnnlns  Wav* 
The  Svcrai  of  Leiderthip 
The  Value  o<  Attractive 

Peraonalily 
The  <;ultlv<u1on  ol 

Prraonalliy 
The  Know  InJuelhalU  Power 
The"Aw«keolnBolthrWIII" 
Phytlcal  Pol»e  and  Carriage 
The  Wajr  lo  ri^rry  Vouracif 
The  .Secret  ol  <ir»ce  in 

Walklnti 
Paychuloriral  F.llcct  ol 

Good  Carrlane 
The  W«y  ol  the  Cenllrmao 
TheUittleThinga  ibat<:ount 
How  Some  Peopta  "Ooeer'" 

Themaelvea 
l^ord  Ch«a««cfleW*a  Ad»lce 
Th»  Valo«  ol  an  Altractlre 

Voica 

Makins  Over  One'a  Voica 
The  Valae  ol  EllecUre 

Rspreaalon 
What  Conathutea  Strength 

■  nd  Torce  In  Worda 
The  Pceaon  Who  ta  Alwaya 

Intrrcatlns 
Good  WUanmn  < 
Advice  ol  the  Worldly  Wlaa 
Paraonallty  Pointer* 
RMdiai  Paraooaltty  In  the 

H«xw  toActlialralheWlnnlns 
Haodafaake 

Tba  Secret  ol  ObtainloK  the 
Confldeaca  ol  Men 

Gmeral  Advice  to  Nrodent 
on  How  to  Hrvelop 
The  Wlnnlni  Peraonallty 


This  Talk  is  Only  For  Men  Who  Want  to  Enter  the  GE  T-  THEREClass 

You  know — everybody  knows — that  the  men  in  the  other  class 

never  get  anywhere.  They  are  apt  to  be  found  sitting  on  the  SIDE 
LINES  in  the  great  game  of  life,  trying  to  decide  for  themsrl'ves  whether 
it's  LUCK.  PULL,  ACCIDENT  or  MONEY  that  permits  some  men  to 
climb  so  high  up  on  the  ladder  of  success  But  big,  successful  men — like  Frank 
A.  Vanderlip — would  say  that  while  the  elements  of  luck,  pull,  accident  or 
money  might  have  s.r»mc  bearing  on  the  matter,  the  man  with  THE  WIN- 
NING PIvRSON  Al.rr  V  was  the  one  who  made  the  greatest  success  in  the 
struggle  to  get  there,  and  win  the  favor  of  the  worltl  and  the  higher-up 
jobs.  He  said  one  time,  in  answer  to  the  question  how  he  picked  men, 
"A  WINNINC;  PERSONALITY  is  the  first  thing  1  look  for  in  a  man." 
A  man  who  had  so  many  men  under  him  should  know  how  important  this 
trait  is  in  a  man  who  has  his  way  to  make  in  his  journey  success-ward,  as 
met^t  nifti  have.  He  wtnild  tell  you  also  that  this  is  something  that  is  born 
ill  every  man.  It  isonly  waiting  to  be  brought  out,  providing  he  starts  right. 
And  lo  be  sure  of  the  right  start,  we  say  to  you,  send  for  that  uma/ing  book 

Guide  to  The  Winning  Personality 

and  read  it  carefully.  You  will  s^y  it  is  the 
most  fascinating,  the  most  intensely  interesting 
and  profitable  book  that  ever  came  into  your 
hands.  You  will  hate  to  lay  it  down.  Just  a 
simple  request  will  bring  a  copy  to  you,  quickly. 

Send  No  Money  ?s^S 

This  is  the  only  plan  we  have  of  making  the 
acquaintance  of  men  of  ambition — men  of  your 

calibre,  at  long  range.  Ask  for  this  FREE 
BOOK  now,  TODAY.  It's  a  little  step  to  take,  but 
one  that  leads  to  the  goal  of  success,  and  YOU  (and  »  i 

others)  who  are  heading  in  that  direction  want  c!^/^^'^ ^'^^ 

all   the    worth-while    help   that's   FREE.     ^  V^^S^V^-*^ 
Take  this  big  step  now — before  you  .      -  -*t 


turn     ^  ^fi^y^^^^^Z^ 
the  page  —  «en</  for  thit  Free  Booh!     ^^^5^^**  'C^' 


Advanced  Thought  Pub.  Co 

159  No.  Slate  Streel 
Dept  120S.  CHICAGO 


<o5 


uigmzca  by  v^OOgle^ 
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"The  Baby''  '*H%mm.'Ha*2r  Revolver 

A  HaarfaotM  and  MMt  CHvettva  Waapoti.    M«a»urM  but  4' 4 

Tlx  iww  —^rtiiiMi  mi^iiiMi  limn*-  S^^SO 


Mn  nroduoM  to  niMt  iha  *TfT 
in«nd  tor  ■  rrvt>hr«r  uiftt  woqid 

„  J  ttM»  fM)i  r(«bt  wrliht  with  tE« 

MMDOal  fMtnriw  or  UtlMiaii  «•«  rr««ae 

_  r»Torri 

'  to  UM  It. 


caarn.  mikfaw  It  gall*  ful*  far  r^aat  id ^ 


■  •Dji  BMd  to 

l-«aubr«  cartnu 
la  axtraiMly 


ilwi.  ]}>« 
■ra.  Tb* 
raHid>U: 


_Jb.  A  trMtYoaturo  b  ita  1 
tbat  vuania  ^  aadbat  ,  acd 

fcupyyaiica. .but  It 

'-^  OMd  la  tha  ata 

 ,, J  of  Uw  cbar«tn>  ■-— j  , —  —  ,  — .  v-^ 

I  mil  aliDwi  aboca  can  ba  flrad  In  aa  laniiT  aaeonda.  Tba  rain><T*r  ia  vr  rr  wall 
•aaalnietad,  with  Onaat  ntekol  platad  flutaa  Dfml  or  nrHndar,  an<l  It  w<H«ha  oolr 
ikosbeaa.  Tt*  prlH  •<     My  iMhw  iiMtrW.U  Ml  hr  wM.  f  N- to  in;  tMiwi. 

MIDGET  BIBLE 

TtM  ftmallMt  BibU  In  th«  Worid 

T)>«  Mlilc't  bibb-  U  a  parfrrt  ccn.  Hid  m  work 
Df  art.    It  la  about  th«  aU«  of  a  puaUMr*'  Btamp  anq 
lUINpRPD.rAGEa  of  th«  NBV 


r  art.    l^la  abo^ 

la  aaM  to  brinv  aood  lock  to  Um  ovnar.    Moat  ba 
•aan  to  ba  aopradatod.  Maa.  aal*  tS  oaata,  Hiraa 
MMaa  far  40  na«»i  aaa  «aaaa  alMaa  far  kl^Oi 
tO0«ariT.M.    Good  money  aallin«  RjfaUa. 
•ONNSON  SMITM  *  CO..  Ottl.  mil.  mi  Ronk  HtliM  Urat,  CHICAQO 

THE  u.Sa  BABY  TANK  {j.TVTu.'r'/;^:: 

MAOC  or  MCTAL.  IN  CAMOUrLAOCD  COLOflS  OR  GRAY 

  Uuat  rofnarkabl^^  Tor  aTvr  lo- 

▼rnt«<t.  Hj  drmwing  th«  Tank 


barkward,  aHtiar  with  (ha 
hajr\d  or  orar  tne  Door  or  tjuile 
a/id  than  ptaciBC  It  dowo.  It 
will  ermw)  alona.  o*er««minc 
all  obalaeloa.  In  tha  aama  llf  x 

makaa 


Ilka  isaanar  aa  tl 
Tank  that proradH  _ 
tha  Btaat  war.  What 
It  so  la  auiuawhat  of  a  mra- 
Ury,  for  tbara  la  no  iiM«nan- 
lam  to  wtiu]  OS  aa  la  uaoallr 
nmJaratood  with  n»chanical 
ton.  rat  tbla  tank  will  kaop 
ploddlnc  alone  tan  tiniaa 
loafarthan  tha  ordinary  rtm  of  toya.  It  winparfarmdaaanaof  tb«  moat  wundcrfol 
atonia:  It  will  so  baekwarrl  or  fnrwmrd  at  will,  aixl  aJtonlbnr  will  rt'e  you  mora 
fun  and  amoaamant  than  any  oth-r  yrl  bmivht  out.  Inrhm  lon«.  Karh 
eackad  In  eolorad  box.  ^tim»  mmtr  IS  cawta  araaald.  tbraa  far  Oaa  Dollar,  or 
aa-OOfcrtfia  <aiaa.  ml>al<  to  any  addrro  In  the  wnrlal.     Johaaaa  A  Ca. 


MAGIC  FLUTE 


WooderfBDy  Sweet 
T«Md  ud  Rnsicil 

A  BMrraloua  inuaical 
nant.  No  othar 
Inatrunant  pro- 
docaa  awratar 
maale.  whatbar 
It  b*  the  ioyooa 
notca  of  a  qutek. 
•  lep  f*r  tha  aol* 
aoin  atrmlna  of  a 
aliiircfi  bynm-ln  fact,  any  claaa  ot 
■Male  can  b*  playad  upon  tba  Humana- 
tana  wllhoat  pr««tlca,  aa  It  ta  almoat  a 
aalf-play1n>  Inatrumant.  Whan  ptayad 
with  a  piano  arrompanlmant,  or  any 
athar  miulcal  Inatrumant,  (ha  affact  la 
rliamiinc 

JOHNSON  SMITH  «  CO..  Dwl.  I 


5^  Good 
Luck 


Ring 

Quaint 
■  nd  NovfI 
0«»isn 

A  VKUY  atrikinit  and  unoom 
SDOii  ring.  HllTpr  finish,  okull 
and  croanbon©  deaisn.  witli  two 
brfllUut,  flsahlDU  aa-roi  apurk- 
nca  oat  of  tha  ayaa.  naid  by  many 
to  brin«  Good  Lock  to  tho  wraror. 
Ii#nra  Tta 


lirtfiii 

_    ^  _   _  _  asct 

I),  JI24  North  HaltM  SInd.  CHICAGO 


Vary  aniqaa  ilwr  that  ymi  will  laka 
a  pr^da  In  wnarlnif.  OfftV  aS  CCMT«. 


Make  Your  Watches,  Clocks,  Etc., 

VittiKiA  Ku  Mi<vl<*  Tha  vary  Ut^'at  duouTrrr  In  !■>,» 
VISIDie  ay  nigni  ,ci,„urte  worW.  Hlth.rto.  ^r»c• 
tirally  unobtalnabla  airant  at  an  aiorhitiuit  pnea.  wr  lia»»  at  laat 
la  produclna  Ihia  ramarkabfe  I.ITMtNOUfl  PAINT,  whirh.  appU>-<l  tv 
Ika  avrfac*  of  any  artkla,  aaiWa  rava  al  witlaa  IHM.  rrn<(rr<nr  It  aarlactlr  alalMa 
btka  daiF.  TNC  DANKKII  TMt  MtOMX,  TMC  MORI  ■MLi.lANT  IT  ftHINU.  gmt. 
atapla  to  uaa.  Anyona  —  you  ran  do  It  A  lltUa  aH>ll«l  U>  lh>-  dial  •  (  ><>ur 
wauh  or  clock  will  anahia  yoo  u>  ttW  tha  tima  hy  nltrhl.  You  can  ^.at  the  poafa 
bultona  or  awltch  platca  of  your  alactrrc  liahla,  match  bonra.  an-l  Inmimarabla 
alhar  artldaa :  malf  ronr  own  Lumlnoua  CrwriflT^n.  I.urriDvua  R'taanaa.  ate. 
Bmall  bottla.  prlaa  2#a.    I.arrar  alaaa,  BOa  arxl  Si  ii^tattaiid. 

Mystic  Skeleton 

In  b  a  I  ■  h  t  .  will 
danca  to  m  aal  e 
and  parforiii  «aH-  j 
aaaayratlana  and^ 
Mrramanta  whfia 
Ika  epai 


eparator  maj 
pa  aotaa  diatanc 
fraa  It. 


Serpent's  Eggs 

f*ox  c*>ntAina  12  •'Jifa.    Whci  ,  ^ 
lit  with  a  match,  aacfa 
B  BTailually  hatchea 

•iri 


lUair  Into 
a  a  n  a  k  • 
a  a  r  ar  a  I 

f aat  lone, 
which 

Furia  and  twiat*  ahool  In  a  moat  hfa- 
Ukf  ma^iivcr.     Priaa  par  baa,  lOc 


JOHNSON  SMITM  A  V.U..  Otfl.  PM13.  }2}4  Rortk  HilUMI  Sittd.  CHICAi 


iSti 


All  the  Latest  Surprising  and  Joke  Novelties 

Phvo'a  R«rp«ntji  box    .    .    lOe  HMOH^rli**!  Vmnnf  (daAM  tit*  law 

Mlnktare  W*t«r  Pisiol    .    .    .    .    lOc  of  ffrmnlet^n)  20e 

CWopstrs'e  Snak*  Urry  llfelCkaJ  .    1G«  Mr* t«rkMM  ToinbUr  and  VanUki- 

UlMtaclM  (fool  TOUT  frtanda)     Se  In  CoId  THck  1U 

^  Marie  Mirror  I  taka  ona  paap)      .  lOc 


Pharo'a  ftarpai 
■lalatara  Watar  1 
Ctaapatra'a  Snaka  (Trry  lifattka 
Falaa  Moatacha  (fool  your  f 
AataaioblW  Puiala  (Lataat)  .   .  . 
Myatarlooa  Ghoat.  ablnaa  at  nlabt 
Babbar  Raxor  (rarr  fonnldabU)  . 
tjibbar  Oanar  (aanaational)  .  . 
Window  Hmaahara  rvraat  ioka)  . 
V>akb«rkroacopa  <aa«  bahlnd  mi) 
^aat  Mhvd  Raa<ttn>  Myatarr  C4a. 
Tboraton'a  Myalariaaa THrk  Cda. 
VtehUn*  RooatCTa.  pair  .... 
Cavar  tha  Spot  Trick.aaclaa.oo*. 

X  Kay  Noralty  

Trti-k  fancn  100 

AabOar  Tacka  (a  aeod  )afea>     .   .  lOa 

fOMNSoN  SMrm  *  ce^  Ini. 


IOC 

Ik 
Se 
»e 

lOe 
S>o 
tOc 

n« 

l&c 
tOt 
\0t 
iOc 
IDC 
19a 


Ma^  Plata  Uf  tar 

riar  Pinala 


,  .  iOa 
a  for  10a 


Ijaitatkm  i 

Graat  Barf  iar  Pinala  .....  10* 
Wira  Puulaa,  lOe.  tX  dlffaraot.  tl  M 

"  Ktac- Trick ''  Poab  ftettoB  .  .   .  lOa 

InkJaaa  Pan  (wrilaa  with  watar)  .  lOe 

Imitation  Bad  Biwa   lOe 

Squirt  KIna   20« 

Tftck  BiU  Book  ,  tOc 

Aeqnatnlanea  Oarda  fwttty  aad 

anoalnai   lOe 

Olaaa  WatAi  »o 

_  MoillpMnw  Bmiard  Bab -fHak  .  tte 
rati,  mi  ma  H(MN  tlmt,  CHICAOO 


The  Carnes  Artifieial  Arm 

haa  enabled  Edward  Finnesran,  413  Olire  SL.  Kaiuaa 
City,  Mo.,  to  (wntinue  his  work  aa  a  akiUed  mechanic, 
altho  he  has  lost  both  arms.  His  earning  Pp^c  is  the 
same,  his  efficiency  practically  as  hiirh.  To  see  him 
work  or  on  the  street,  you  wovkl  never  think  that  both 
arms  were  artificial.  This  ii  because  the  Games  Arti- 
ficial Armn  which  he  w(>ars  are  inconspicuous,  natural 
in  appearance,  atrons  and  serviceable. 
The  Comca  Ann  la  totally  oolike  any  other.  It  li  the  only 
arm  that  ia  pnictiral  ana  nanfol,  anil  at  the  aame  time  does 
not  prxx^Jnini  Itiaelf  a«  Ix-lnR  artlnolal.  Ita  wearera  are  able 
to  i>oiitlnu«  ttielr  ordinary  oi-ctipatlona.  wail  oo  aad  care 
for  tliemm.'lvp«. 

r'otolAn  Kwoo  ^'f  ""I  oheerfuIN  aend  }oa  oar  eatalos. 
VdldlUy  WlKK  which  fully  oxplaina  the  Camce  Artlfl. 

clul  Arm  an<l  ph-iwa  by  aotaal  photiif|raplia  how  Kaleameo. 
Mechanic*,  Farmerii,  ptc,  are  able  to  uae  It  In  their  reictilar 
oocur'atiopK.    \Vrit«>  for  a  copy  today. 

CARNES  ARTIFICIAL  LJMB  COMPANY 

20*  Camaa  Bids..  904  Cast  I2tli  St..  KANSAS  CITY.  MO. 


"BOW  LEGS  and  KNOCK- 
KNEES"  UNSIGHTLY 

SKNo  roH  aooicLrr  smowim  rwoToa  or  sm 

WrfM  AND  WITNOUT  THE  PERFCCT  LEO  FORMS 

PEIRFECT  SALES  CO. 
140  N.  M*yfi«id  Ave,.  DtfL  S,  Chic««e.  Dl. 


Enckioa  Artilidil  Liaib  Ca..  38  Wiik  At.  (L  Mi 

 ~  tClaf. 

lUlm.  ^^^^^^^  I'laa 


MiSB. 


We  Are 
Under 
Govt. 
Bond 


B.DOB  VULCAN 


■  LACK 


INK 


PENCILS  ..o.r 
$1.50 


Only  Parf  act  Nob  I>nk>bk-  Ink  Pencil  at  a  modaratc  prica.  POSTPAID 
Your  nama  In  aold  Inlay  35c.    FUEE  :   lilMira)  aiiniily  nf  Ink  wHh  rvtjiJI  « 

>ta<r.  r       -  -  


Aaanla  Want 


Btc  proflta.  J.  C.  ULLinCM  A  CO..  27  Tkimii  M..  HCW  TtMoi 


eNDOOR  TOILET 

Sanitary  and  Odoriess  on  ten  days' 

FREE  TRIAL 

NO  MONEY  DOWN— NO  DEPOSIT 

No  more  outside  back  vard  inconveniences. 
No  chambers  to  eaii)ty.  No  sewer  or  cesspool. 
Chemical  process  dissolves  human  waste  in 
water.    No  trouble.    Kills  disease  germs. 
Prevents  flics,  filth  and  bad  odors  erf  out- 
house. A  real  necessity  for  old  vouog 
^   or  inviUids.   Preserves  healtn. 
f        Costs  1  Cent  a  Week 
O^arata  pmr  Psrs** 

Place  in  any  room,  hall  or  closet. 
I    No  trouble  to  install.  Guarsnteed 
sanitary  and  odorlns.  Enfloreed 
:    by  thousands  of  users,  doctors, 
.  sanitary  experts,  health  boards, 
etc   AQKNTS  WANTCOa 
Kawnew  Csfchist  C«u 

•TS - 


No 

At  No 
!■  Ch< 

wa 


POPULAR  MECHANICS  ADVERTISING  SECTION 
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The  Man  Who  T 
Stcty  Down 


'  TIAR  OUT  Mini* 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  5597-B  SCRANTON.  PA. 

Expl&ln.  wllhoul  ublltfullne  me,  how  I  can  qualUjr  (or  tb«  posi- 
tion, or  In  the  iub]oct.  bt/ort  which  I  mark  X. 


a  Week  B  UO^  a  Week 


He  was  putting  in  long  hours  at  monotonous  unskilled  work.  His  small  pay 
scarcely  lasted  from  one  week  to  the  next.  Pleasures  were  few  and  far  between  and 
he  couldn 't  save  a  cent. 

He  was  down — but  he  wouldn't  stay  there!  He  saw  other  meft  promoted,  and  he  made  up 
his  mind  that  what  they  could  do  he  could  do.  Then  he  found  the  reason  they  were  promoted 
wat  because  they  had  special  training — an  expert  knowledge  of  some  one  line.  So  he  made  up 
his  mind  that  he  would  get  that  kind  of  training. 

He  marked  and  mailed  to  Scranton  a  coupon  like  the  one  below.  That  was  his  first  step  upward. 
It  brought  him  just  the  information  he  was  looking  for.  He  found  he  could  get  the  training  he  needed 
right  at  home  in  the  hours  after  supper.  From  that  time  on  he  spent  part  of  his  spare  time  studying. 

The  first  reward  was  not  long  in  coming — an  in- 
crease in  salary.  Then  came  another.  llienhe\fas 
made  Foreman.  Now  he  is  Superintendent  with 
an  income  that  means  independence  and  all  the 
comforts  and  pleasures  that  make  life  worth  living. 

It  just  shows  what  a  man  with  ambition  can  do. 
And  this  man  is  only  one  out  of  hundreds  of  thou- 
sands who  have  climbed  the  same  steps  to  success 
with  the  help  of  the  International  Correspond- 
ence Schools. 

What  about  you  ? 

Are  you  satisfied  merely  to  hang  on  where  you 

are  or  would  you,  too,  like  to  have  a  real  job  and 

real  money?  It's  entirely  up  to  you.  You  don't  have 

to  stay  down.  You  can  climb  to  the  position  you 

want  in  the  work  you  like  best.  Yes,  you  can  I  llie 

I.  C.  S.  is  ready  and  anxious  to  come  to  you, 

wherever  you  are,  with  the  very  help  you  need. 

Surely  when  you  hare  an  opportunity  that  meant  so 
much,  yoQ  can't  afford  to  let  another  priceleta  hour  paai 
without  at  leaat  finding  out  about  it.  And  the  vray  to 
do  that  ii  eaiy — without  cott,  without  obligating  your- 
salf  in  any  way»  mark  and  mail  this  coupon. 


■  LBITRICAL  KRaiNRRR 
Elactric  l.l|rhtlag  and  Railway* 
Electric  Wlrinc 

TflfBraph  Engineer 
Telephone  Work 

■  BC II 4 MIC* I.  RNamBBK 
Mechanical  Draftataaa 
Machine  Shop  Practica 
loulmaker 

(.in*  Kn|[ine  Opcratlnc 

nvii,  KXGiHr.rK 

Surreylng  anu  MapplnB 
1I>K  ^-OKKHiM  OK  RRiiillBBa 
HTlTIOXilif  BKfllNBBB 
Marine  Engineer 
Ship  Draftaman 
ARCHITECT 
Cciniracior  and  Baltder 
\rchilectural  Draftaman 
Concrete  Ruiklrr 
Structural  Engineer 
P1,IIHRI<I«  INU  HBlTIIIS 
Sheri  Metal  Wof**T 
Taxtlle  Qyaraaar  or  SapC 
CHF.MIST 
Mathatnatlca 


SALESMANSHIP 
ADVERTISING 
Window  Trimmer 
Show  Card  Writer 
sign  Painter 
Railroad  TralnoMS 
ILLUS'I-RAllNC 
Cartooning 

Bi  suKM  MAiiiaBaKinr 

PrIvaM  S«cra«ar7 

BOOKKEEPER 
Stenographer  and  TypM 
Cert.  Public  Accountant 
TRAFFIC  MANAGER 
Railway  Accountant 
Commercial  Law 
GOOD  ENGLISH 
Teacher 

Common  School  8ab)acS 
CIVIL  SERVICE 
Railway  Mall  Clark 
iVTOHOBILB  oraaATUM 
"Itata  aaaalriag 
NaTteatloo  I 
.iORlODLTinW  I 
□  Paaltry  I 
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Praaant 
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and  No  
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.Stat*. 
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noo  TO  40o^i>"nth 

FOR  AUTO  AND  TRACTOR  EXPERTS 


1 Learn  at  the  School 
That  is  Thorough 
Yoa  and  every  man  or  boy  wbo  is  intereated 
in  automobilea,  trucks  and  tractora  can  posi- 
tively learn  to  be  a  motor  expert  at  The  Mil- 
waukee Motor  SchooL  Why?  Becauie  this 
•cbool  Is  so  thorough— the  inatruction  is  so 
simple  and  clear  that  anyone  who  wants  to  can 
learn  this  profitable  trade  here.  For  over  eijrhl 
years  this  bis  school  has  been  successfully 
teaching  boys,  men  and  young  men  to  be  motor 
experts  and  today  our  efficient  instructors  can 
not  be  excelled  for  their  ability  to  teach  you 
anything  you  should  know  to  earn  big  money 
.as  a  motor-mechanic,  chauffeur,  garage  owner, 
auto  salesman,  repair  man,  or  factory  worker. 
An  Unusual  School 

•%    Men  with  years  of  experience  In  auto  re- 
t>airing  and  construction  come  here  for 
JJJJ_^^3J  advanced  work — they   have  such 

III  tnym  htm,  **•    confidence  in  our  unusually  thor- 
wmmt****   ouah  lastruction.  \Vi<  make  men 
eiperta.    We  hiiTp  niwurtHl  the 
.end  nwf  your  ^  ,h„.„„„,,, 

Irte  book  »od  lull  tMrut'j- 

Un  ol  your  fm  Tal  III  Ontr.  FDFF 

••^  B  safc*.   our  fr*« 
booh  aiMl  Bpoclal 

M-^  

\NOW 

Addr»M   ^ 

Stal*   **■ 


Free  Tools 


Special  Offer 

Everyone  who  enrolls 
now  will  receive  a  new 
kit  of  29  tools  without 
any  charge  whatever. 
These  are  not  loaned 
but  are  actually  youra 
to  take  home  with  you 
when  you  leave  the 
schooL  There  are  no 
strings  tied  to  this 
offer.  This  fine  set  of 
tools  and  kit  bag  are 
worth  fully  $17.60. 

Low  Tuition  If  You 

Write  To-day 

Send  for  our  new  free 
IxKik  entitled  "Makinff 
You  Master  of  the 
Auto."  Learn  l>ow  w« 
teach  all  the  everyday 
problcmii  concerning 
automobile  and  tractor 
engines-  1gnition.8tart- 
ing  and  lighting  ay*- 
tems,  magnetos,  carbo- 
retors.etc.  WriU  today. 


MILWAUKEE  MOTOR  SCHOOL 

DepL  1199,  SSS  Downor  Avo.,  IMiiwaukeo,  Wis. 


Only  $6.00  Down 
and  $6.00  a  Month 

DIAMOND- LAKE  10- ACRE  FARM,  with 
two-room  house,  good  well,  purest  water,  100 
chickens,  plenty  small  fruit,  etc  Sand  loam 
soil,  not  only  good  for  fruits  and  vegetables, 
but  for  com,  potatoes,  etc.  AJj.level,  not  much 
cleared,  balance  mostly  pine  and  oak  woods. 
Near  Dwmond  Lake,  with  its  many  fine 
resorts,  only  7  miles  from  White  Cloud, 
the  county  seat,  4  miles  from  the  R.  R.  at 
Ramona,  Michigan,  making  good  markets. 

Price  is  only  $565  with  all  improTcments. 

FEDERAL  REALTY  CO. 

S30  Reaper  Block.  CHICAGO.  ILL. 


Plea»e  llention  Popular  UechanUm 


United  States  Cycle  Tires 
are  Good  Tires 

A  tire  for  every  need  of  price  or  use.  Besides 
the  Cord,  which  is  the  finest  bicycle  lire  made, 
there  are  the  Usco,  Heavy  Service  Traction 
dnd  Chain  treads.    Also  tires  for  motorcycles. 


BUSH  AGENTS 

:€^WANTED 


Thi»5-pttBwngiT.4-rylinclor.37H.  P.  BUSH  Car— TimkenBaar- 
intfs  Willani  Batti-rics  ~  2-Unit  Starting  A  Ltg.— 116-in.  whL 
baa<?.  Write  nt  once  for  the  best  Automobile  Offer  In  exiat«nco 
—  Don't  wait— Csn  cuiutftJ  w  SMStr  ksck  —  prta«l  Ddhwiu  —  isw. 

Bl  I  C  U       Arfdr***  J.  H.  Bush.  PrMld*irt.  0«»t.  S*4 
V  9  n    MOTOR  CO.,  Bu»h  T»mpU.  Chtcage.  llHi 


/ToBEADRAFmiRi 


L 
E 
A 
R 
N 


Earn  S2S  to  $100  Weekly 

Th*  (Wmaod  for  dnftameo  todAf  tm  •outaxw^— 
Kn  I  liirrruinc.  Va«t  jWivinMrtnc  pniivcta  Bf* 
liriiiK  |i«wh»>i  »•  Mvitr  b*r»r««l«l  drmnanvn  ara  •! 
»  prvmhiHi.  Kn;«r  thim  fMclMtlnc,  wvll-pttHns 
baamrM.  Sprrii  mn  hour  or  two  ev«ffv  eirvniatf 
unj4>r  iHir  truttlnir  mod  rou  will  ahortly  hm  abls  to 
ramnxMMl  draftxnan's  pa/.  Drawina  aatflt.  books 
anil  btua.prinu  mXf.  9taimU  hUmiTio —tmn 
piiaiuana  wban  quaJIAa4.    Hn(«  /or  OateJov  O. 

mru<-(ur«l  workara,  ahlpflttara.  mmntfif. 
bolWirra.  marhanica  aad  oChan  w\a  hm  aMa4  !■ 
thiHr  work  and  ••nira  promotlaa  oatetar  If  OMy 
know  bow  u>  read  Bliia-Prlnla.  Baean  ptwRdaat 
br  apandlnff  a  abort  tuna  dajly  •tudl'iBS  nndar  ovr 
InstrDctioa.    S*nd  for  i  '^ilAiLif  H, 

ColMinkta  C*rrM»ond*ne«  Sch*«l« 

Kal.  IS04    Daat.  *.  Draial  Sia«„  Pl-ll«tfa>»ku,  ra. 


OREAD  BLUE  PRINTS 


)Ogle 
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There  Is  Your  Field— TRAFFIC 


You  need  not  look  far  for  a  chance  to 
rise  to  a  higher  position— to  make  more 
money.  When  all  great  industries- 
manufacturers,  railroads,  steamship 
companies,  packing  houses,  mills,  mines, 
chambers  of  commerce,  municipalities — 
are  calling  for  traffic  experts,  you  can 
take  your  place  among  the  big  pay  men, 

if  yoa  will  learn  the  ins  and  outs  of  Interstate 
Commerce— know  how  to  direct  shipments  in  vast 
volamee,  by  freight,  express,  parcels  post. 

Commerce  is  speeding  up  aa  never  before. 
The  United  States  must  supply  the  world  —  which 
means  carloads,  train  loads,  ship  loads,  moving 
constantly.  Not  enough  men  are  available  who 
know  rates,  classifications,  legal  points  and  or- 
g^anization  of  traffic  departments.  The  need  is 
pressing  today— tomorrow  will  bring  a  still  more 
Insistent  demand.  No  reason  why  you  should 
stand  waiting  for  a  chance.  The  chance  is  here. 
You  need  only  the  training  to  make  you  the  man 
that  these  great  shippers  are  looking  for,  willing, 
ready  to  pay  yoa  a  nigh  salary,  to  place  you  in  a 
poflition  of  re8p<msibiuty. 

Train  by  Mail 

Hold  your  present  job.'i  You  can  become^* 
Traffic  Expert  in  your  spare  time  thru  LaSalle 
training.  IJse  your  odd  hours  to  capitalize  your- 
self—to master  a  pajring  profession— to  step  far 
ahead  quickly.  Specialists  are  the  men  who  win 
today— ai>d  Traffic  is  a  specialized  calling  as  yet 
uncrowded.  Really  no  competition  for  the  thoroly 
trained  man— opportonities  always  open. 

The  LaSalle  experts  are  ready  now  to  give 
yoa  this  training— to  make  yon  a  master  of  every 
vital  point  in  traffic  management.  They  will  post 
you  on  the  practical  working  of  the  methods 
used  by  leading  shippers,  instruct  you  in  Inter- 
State  Commerce  Law,  snow  you  how  to  figure 
ntes,  determine  classifications  and  get  the 
foods  to  destination  at  lowest  cost.  It's  easy  to 


see  how  any  man  can  increase  his  earning  power 
by  getting  this  knowledge.  You  can  pay  the 
moderate  fee,  a  little  each  month  as  yoa  go  along. 

Note  What  These  Men  Have  Done 

Fred  Hoffman's  salary  increased  500% ,  Harold 
Watson's  report  of  400%  advance,  R.  W.  Small- 
wood's  two  promotions,  B.  S.  McMullen's  rise 
from  freight  checker  to  General  Freight  Agent 
and  hundreds  of  other  successes  made  oy  LaSalle 
trained  traffic  men  are  all  the  proof  needed  that 
you  too  can  push  rapidly  forward  if  yoa  have 
this  training. 

LaSalle  has  already  helped  over  160,000  men 
to  be  better  business  specialists.  Ever^  year  its 
experts  train  30,000  ambitious  men  tor  higher 
positions.   Many  great  American  corporations 

employ  LaSalle  men  in  responsible  poaitiona.  The  Pennayi- 
vania  R.  R.  haa  over  2100,  American  Telegraph  &  Telephone 
Co.  811.  d.  &  O.  R.  R.  946.  Standard  Oil  Co.  390.  while  acorew 
of  otbera  employ  from  60  to  100  LaSalle  trained  men. 

Mail  Coupon  —  Get  the  Facts 

Cataloff*.  Information  aboat  the  opportunitiea  in  Traffic 
And  detailed  facta  about  LaSalle  traioinK  are  ready  to  bm 
mailed  the  day  your  request  arrives.  Send  the  coupon  or  write 

•  letter.  No  oblig-ation  upon  you  ii  implied.  Thii  informatioo 
la  sriven  freely.  And  we  will  alao  tend,  without  cost.  "Ten 
Years'  Promotion  in  One"— the  book  that  haa  been  an  In- 
'  tpirmtion  and  help  to  thousands  of  ambitious  men.  It  may  ba 

•  great  help  to  you,  too.    Just  tell  us  where  to  mail  it. 

I      ^USALLTSTENSlbfTuiriVERTl  " 

-Tk4  WorW*  Grtattil  Exlmshyn  L'ntv«rsitt" 

Dept.  1264-IC  Ckicato.  Uiinoia ^ 

Pleaae  send  (be  yoarcatalos  and  full  j 

information  on  your  Course  and  Coo-, 
■ultinffServiceinlnterstateCommerce , 
and  Traffic  Management.  Also' a  copy  ^ 
of  your  valuable  book  for  the  ambi- 
tious man,  "Ten  Years'  Promotion  in  , 
One."   This  without  obligation  on  , 
my  part. 


Nam*.. 


Addreaa   „ 

Praaant  Poaition. 


Google 


More  Big  Jobs 
Open  to 

Traffic  Men  i 

The  wheels  of  peace-time  industry  never  turned 
faster  than  they  do  to-day.  Reconstruction  work  in 
Etu-ope  and  expmnakm  in  foreign  trade  are  taxing 
America's  transportation  facilities  to  the  breaking 
point.  Great  factories  are  straining  machine  ana 
man  to  supply  the  products  for  world-wide  trade. 
Our  ahips  are  racing  the  seas  by  night  and  day  and 
railroads  speeding  feterishly  to  haul  the  gooda  to 
market  Traffic  Men — trained,  with  expert  knowl- 
edge— are  needed  to  guide  and  direct  this  great  flow 
«i  traffic  throng  the  qokkest,  least  ooafly  routes. 

Earn  Bis  Salaries 


Men  trained  in  Related  Transportation  and 
Shipping;  who  can  efficiently  and  economicaUv  direct 
transportation  from  inland  dties  to  the  maneets  all 

over  the  world,  can  almost  name  their  own  salaries. 
There  never  was  a  more  opportune  time  to  enter 
this  fascinating,  high  salaried  profession.  The  man 
who  knows  about  the  intricate  Rules  and  Laws  of 
Interstate  Coaunerce,  about  detumi«g8,  «eivioe»  routing*, 
classifications,  marine  iosaianoe.  etc  CMiMve  bis  finn 
thousands  of  dotlais  fa  ihtavtaa  duHnias.  That's  «^  be  is 
paid  big  money. 

Manufacturers,  jobbers,  ship  owners  and  railroads  are 

all  callinR  for  efficient  traffic  men.  For  every  hundred 
neetlcxl.  f>nly  one  is  avnil.i!)le.  It  is  an  iini  rowdcd  calHnsin 
which  ambitious  men  may  rise  to  cnvinblc  succi-ss. 

You  Train  at  Home  in  Spare  Time 

You  can  quaUfv  at  home,  in  spare  time,  for  one  of  these 
big  positions.  The  American  Commerce  Association  —  a 
national  organization  of  trafHc  experts— will  teach  you  while 
Jrou  hold  your  present  job.  Men  skilled  in  eveiy  phase  of 
tnifflc  work  will  train  you  step  by  step.  They  will  equip  you 
with  a  thorough  knowledge  of  Kates.  Classifications.  Rout- 
ings. Claims.  I>emurrage.  Ocean  Traffic,  Regulation  and  Man- 
agement, Interstate  Commerce  Rulings,  etc.,  etc.  Under 
their  guidance,  you  will  master  tratlic  problems  with  ease 
and  accuracy.  In  addition  to  this,  ps  ivile^'e  is  granted  mem- 
bers to  consult  with  the  Association  s  1  rnffic  Advisory  Coun- 
cil, composed  of  many  of  the  foremost  I  railic  Managers  and 
KailnMMMen  of  the  country. 

The  Cost  Is  Small 

The  cost  of  the  Training  Is  renuricabljr  small.  Many  mem- 
bers have  more  than  paid  for  it  from  immediate  increases  in 

earnings.  If  you  desire,  you  may  enroll  undtf  OUT caW 
ment  plan— a  little  each  month,  nnly  a  fcwCCOtS  S  dajT* 
ambitious  man  but  can  afford  it. 

Write  for  Free  Book 

"opportunities  and  Requirements  For  Traffic  Work  "  is  a 

« I  vcinune  that  explains  tlda  saMantional  training  servka  in 
tL  K  names  the  personnel  of  this  great  organization  of 
practical  traffic  men.  It  recites  many  stories  of  striking  suc- 
cess of  men  wlio  have  taken  the  work.  It  teems  wit h  facts  of 
absorbing  interest  to  those  who  determine  to  leave  behind 
the  crowd  of  KnaUer  men  and  rise  on  up  to  success  and  hap- 
piness. If  you  seriously  want  to  earn  a  salary  of  $2,500  to 
110,000  a  year  or  more,  you  will  delay  not  a  moment  in  send- 
mg  for  this  valuable  book.  Write  now  Onlv  action  wins! 
Postponements  usually  end  in  post  morteTiis  !  In  writing. 
State  your  age.  present  occupation  and  whether  or  not  you 
have  iiad  previous  traffic  experience.  Address:  Amarican 
Commerce  Association.  Dept.  1012,  208  South  Wabash  Ave.. 
Chlrnt-'^.  Til--. 


Who  Kicked 
The  First  Goal 
In  America  ? 

Get  it  right!  Don't  be  a  goof 
when  you  talk  about  lootbaU. 

Let  *em  know  you  know  who 
kicked  the  first  goal  in  America, 
who  made  the  first  touchdown, 
who  put  the  scrim  in  scrimmage, 
who  lost  the  first  ear  in  the  history 
of  the  sport— and  why  they  call  it 
a  sport  Half  the  toi  in  watching 
a  game  of  football  is  in  letting 
folks  hear  you  knock  the  plays. 
So  draw  up  alongside  the  Decem- 
ber number  of 

CARTOONS 
MAGAZINE 

and  read  a  lot  of  facts  about  the 
origin  of  football,  and  why  no 
Thanksgiving  is  complete  with- 
out a  list  of  casualties  as  long  as 
the  Democratic  ballot  in  Baton 
Rouge.  The  article  is  written  by 
Malone  Parrel,  and  will  be  fiound 
on  page  895. 

Hep  younelf  to  MaloMTt  chat- 
ter and  aee  htyw  wise  yonH  fed 


TlM  prtea  of  CARTOOKS  MAGA- 
ZINE is  n  cents  a  copy,  or  $4.00  s  year, 
at  your  nawadsalar'a.  or  send  oa  the 


stamps  or  coin,  and  receive  a  sample 
copy.  The  magazine  wUl  do  the  rest. 


CARTOONS  MAGAZINE 

Ie  NoHh  meblsui  Aviw.  CUcMa  DL 
berfaaoBcCCAMOONSIIAGAZIiaL  | 


ber  iaaaBitfCAMOONS  IIAGAZDIE. 

I  Nam*  

I  Address  


I 


Ly  Google 
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H's  EASY  to  HIRE- 
-but  COSTLY  to  FIRE 

TTTHEN  leading  industrial  experts  a  few  years  ago  came  EMPLOYMENT  MANAGEMENT: 

W  T'^jr^^f  '^f^f^ P'?"* "       anywhere  The  Employment  Field-Organizina  a  Department-PUnC. 

.w  .  i^j*'^*^-^/°J'-*^  °^iV^P'^"  *  *"'"f^  1?"^''^'^  tiona  and  Personnel 

that  indiacnminate  hinnK  and  nrinK  was  a  waste  of  human  t  u  a    t    •  f 

material  and  profits— that  employment  functions  vested  en-  lP°  Analysis  Sources  of  Labor 

tirelyindepartmentalheadswascostly— andthatconservation  balcguardmeSeiection  .  „  ,.  . 

of  manpowerwasnotonlyeconomicalbutanefficiencyfactor,  irainmg  Mew  workers  Systems  and  Policies 

the  employer  begran  to  think  and  tofigurewith  the  result  that  fcnjpJoyinent  horms  Personal  Follow  Up 

centralized  employment  dr-partments  came  into  existence —  Labor! umover  Collective  Bargauung 

thereby  creating  a  new  profession-employment  management  MUTUAL  RELATIONS:  (including) 

The  EnmBpyment  Managei^s  lV:^{:t^^'^T^L^r^r^» 

BugM  t^nnbBcnt  Housing  and  Transportation  Problems 

_         ,                                                 .  Employe  Representation         House  Organs 

TneemployTnentmanagerdoesnotearnhisiialarysimplyby  ^.ttn^.o-t^t . »  n.r,^m.^,^^    #.    .  j.  » 

hiring,  but  by  reducingthenumberofmislitaandquiis.  There-  iNUUSTRIAL  INSURANCE:  (includmg) 

in  lies  his bif^ problem.  Tomaintainastableworkingforcehe  Employes'  Benefit  Associations 

must,  by  judicious  selection,  find  the  right  man  for  the  right  Service  Bonus  Plans— Insurance  Plans 

job  lor  the  right  boss.   He  must  know  the  requirements  of  Sayings  and  Loan  Club 

these  iob3  and  how  to  keep  round  pegs  out  of  square  holes.  Medical  Service       Lepal  Phases 

Thisdcmandsanintimatcknowlcdgeof  departmentalrequire-  The  100%  Employment  Manager 

ments  and  an  understanding  of  labor  policies.   He  must  buy  The  Employment  Bibliography 

his  help  with  just  as  much  care  as  the  purchasing  agent  buys  c  a  i^r^v  uw/^TwrpoTTjr' 

raw  materi2l.  Employment  management  today  IS  a  Study  of  aArti  x  twoiwttiano.   

human  engineering.  It  is  a  real  man's  job.  The  Human  Element  Power  Et^a  pm«jt 

_            ^.«.«.—        -  The  Accident  Problem  Gen.  Eng^nng  Features 

Expert  Hetp  for  Empioyment  Men  Mechanical  Guarding  Special  Features 

With  the  approval  and  co-operation  of  many  of  the  leading  ENfPLOYMENT  MANAGEMENT  and  SAFETY  ENGI- 

InduBtiial  concerns,  employment  managers  and  safety  engi-  NEEKING  show  how  the  plans  and  policies  discussed  can  be 

neers,  the  American  School  of  Correspondence  has  prepared  applied  to  personnr I  problems  in  concerns  employing  any  num- 

EMPLOYMENT  MANAGEiMENT  AND  SAFETY  ENGI-  ber  of  men  from  500  up,  and  engaged  in  any  form  of  industry. 

NEERING.  ^      J  mt  mm 

This  course,  which  has  been  endorsed  by  Manufacturers  ZfetHt  fVO  mOttey 

and  Employment  Associations  is  now  off  the  press  and  ready  Th«r»faoo}yooaw»yto*ppr«isu»th«inTimt  v«Iuoof  EMPLOYlfKNT  . 

to  help  you  solve  your  problems  in  this  ficU.  MANAGEJIEnt  andknginekrinu.  and  th;  t  m  to  examine  it  roar> 

EMPLOYMENT  MANAGEMENT  AND  SAFETY  ENGI- 

NEERING  rmrcsents  the  result  of  over  two  vears  investiea-  SEVEN  DAYS  before  deoding  whether  you  c«n  afiord  to  bs 

rtcct^infj  rcprcsenrs  ine  reauii  oi  over  i wo  years  in\ esuga  without  it.  Send  no  money- juot  fill  in  the  coupon  mnd  maU  It. 

tion  and  intunate  study  of  every  phase  of  employment  and    \~ 

safety.   Scores  of  plants  all  over  the  country  provided  valu-  MKERICMM  SCHOOL  OF  CORKESPOMDENCE 

able  data,  proved  plans,  methods  and  systems.  §§tgamnlm 

The  course  ofifcrs  you  nothing  but  EXPERIENCE.  The  «  ^  _  _  ^    ^mcaga^nmam  ^      _  _  _  ^ 

knowledge  to  be  gained  from  it  would  take  years  to  acquire     r_  ._  ^TJ^  

— because  it  stands  for  years  of  practical  experience.  Investi-  |                jf**?*"      ''""••''Sirirl!??  ,,,,  i- 

fiation  and  research.    '         /  i                          C-749  Chkmvo,  Ullnoim 
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EMPLOYMENT  MANAGEMENT  and  SAFETY  ENGI-  ■               ' '»7lJ^»*^r^JSf^^ 
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•tatistical  tables,  half-tone  illustrations  and  engravings,  and  |  nim          ™  —^^^   

is  neatly  bound  in  flexible  binding.    It  presents  proved  ■  " 

facts;  not  theories;  discusses  plans  and  poucies  frankly,  but     !  Addrw      „  

without  bias;  snd  gives  concrete  and  practical  infonnatioo  ' 
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1. 


"  Out  ihfy  came.  Iht  financier  patting  Preston  on  the  shoulder 
in  a  fatherly  sort  of  way.  .  .  .  'Come  to  see  me  as  often  as  yon 
can,  Mr.  Preston,  and  remember  that  I' U  bach  you  to  the  limit,'  " 


The  Most  Convincing  Talker 

lEverMet 

Everywhere  this  man  goes,  people  shower  him  with  faTor*  and  seek 
hU  friendship.  Thing*  which  other  people  aak  for  and  are  refused, 
he  gets  instantly.    How  he  does  it  is  told  in  this  anaxing  story. 


LET  me  ask  you  this:     There  is  a  big  business 
deal  to  be  put  through.    It  involves  millions 
of  dollars.    Putting  it  through  depends  wholly 
on  one  thing — getting  the  backing  of  a  great 
inancier. 

But  this  man  is  bitterly  opposed  to  your  idea  and 
.'o  your  associates.  Seven  of  the  most  able  men 
and  women  in  all  America  have  tried  to  win  over 
this  financier.   They  failed  dismally  and  completely. 

Now,  could  you,  a  total  stranger  to  this  man, 
walk  in  on  htm  unannounced,  talk  for  less  than  an 
hour,  and  then  have  him  take  your  arm  as  a  token 
of  friendship,  and  give  you  a  signed  letter  agreeing 
to  back  you  to  the  limit? 

Could  you? 


had  become  president  and  majority  stockholder  of 
a  thriving  manufacturing  business  rated  at  three- 
quarters  of  a  million  dollars. 

Preston  was  deeply  interested,  as  anyone  would 
be  over  the  prospect  of  closing  such  a  big  deal. 
The  director  in  question  said  casually,  "WTiy  doot 
you  run  down  to  New  York  and  take  a  shot  at  it, 
Preston?"  Preston  looked  out  of  the  window  for  a 
moment,  and  then  quietly  answered,  "You're  on." 


ASTOUNDING?  Yes  I  But  it  WAS  done.  And 
I'll  tell  you  how.  Here  b  the  way  it  all  came 
about.  For  a  long  time  the  directors  of  our 
company  bad  felt  the  handicap  of  limited  capital. 
We  had  business  in  sight  running  into  a  million  dol- 
lars a  month.  But  we  couldn't  finance  this  volume 
of  sales.  We  simply  had  to  get  big  backing,  and 
that  was  aJl  there  was  to  it. 

Because  of  trade  affiliations,  one  man — a  great 
financier  in  New  York — controlled  the  situation. 
Win  him  over  and  the  rest  was  easy.  But  how  to 
win  him? — that  was  the  question.  No  less  than 
five  men  and  two  women — all  p>eople  of  influence 
and  reputation — had  tried.  They  were  all  repulsed 
— turned  down  cold  and  flat. 

You  know  how  a  thing  of  this  sort  grows  on 
you  and  how  bitter  utter  defeat  is.  Well,  we  were 
talking  it  over  at  a  board  meeting  when  one  of  our 
directors  announced  that  he  knew  of  only  one  man 
who  could  pos.«;ibly  put  through  the  deal — a  man 
by  the  name  of  Preston. 

So  it  was  agreed  that  Preston  was  to  be  sounded 
out  at  luncheon  the  following  day.  He  proved  to 
be  a  fine  type  of  American.   At  34  years  of  age  he 


I WENT  along  with   Preston  simply  as  a  mat- 
ter of  form  to  represent  our  interests.  Aboard 
the  10:25  train  out  of  Chicago,  we  headed  for 
the  smoker  and  got  to  talking  with  the  crowd  there. 

Then  I  noticed  something.  Preston  had  domi- 
nated them  all.  Everyone  was  eagerly  hantring  oo 
his  words,  and  looking  at  him  with  open  admiratioa. 
No  sooner  would  he  stop  talking  than  one  of  the 
men  would  start  him  up  again.  And  as  the  meo 
dropped  off  at  stations  along  the  way  they  gav« 
Preston  their  cards,  with  pressing  invitations  to  look 
them  up.  No  doubt  about  it,  Preston  was  THE 
man  aboard  that  car. 

The  colored  porter,  too,  came  under  his  sway. 
For  that  night,  when  the  berths  were  being  made 
up,  the  porter  came  unasked  to  Preston,  told  him 
that  his  berth  was  right  over  the  car  trucks,  and  in- 
sisted upon  changing  it  to  a  more  comfortable  one. 

And  so  it  went  all  the  way  to  New  York.  Every- 
one who  met  Preston  took  a  great  liking  to  him  the 
instant  he  spoke.  They  seemed  to  be  eager  for  Im 
companionship — wanted  to  be  with  him  every  min> 
ute,  openly  admired  him,  and  loaded  him  with 
favors. 

Even  the  usual  haughty  room  clerk  at  the  hotd 
showed  a  great  interest  in  Preston's  welfare.  He 
showered  us  with  attention  while  a  long  line  of  peo- 
ple waited  to  register. 

The  next  morning  we  called  on  the  great  financier 
— the  man  who  was  so  bitterly  against  us  and  bad ' 
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flatly  turned  down  seven  of  our  shrewd  influential 
representatives. 

I -waited  in  the  reception  room — nervous,  restless, 
^th  pins  and  needles  running  up  and  down  my 
spine.  Surely  Preston  would  meet  the  same  humil- 
iating fate? 

But  no!  In  less  than  an 
hour  out  they  came,  the 
financier  patting  Preston  on 
the  shoulder  in  a  fatherly 
•ort  of  way.  And  then  I 
beard  the  surprising  words, 
*'Coroe  to  see  me  as  often  as 
you  can,  Mr.  Preston,  and 
remember  that  I'll  back  you 
to  the  limit  I". 


AT   the  hotel   that  night 
sleep  wouldn't  come.  I 
couldn't  get  the  amazing 
Preston  out  of  my  thoughts. 
What   an   irresistible  power 
over  men's   minds   he  had. 

Didn't  even  have  to  ask  for  what  he  wanted  1  Peo- 
ple actually  competed  for  his  attention,  anticipated 
his  wishes  and  eagerly  met  them.  What  a  man! 
What  power!  ,  .  .  Then  the  tremendous  possi- 
bilities of  it  all — ^think  what  could  be  done  with 
such  power! 

What  was  the  secret?  For  secret  there  must  be. 
So  the  first  thing  next  morning  I  hurried  to  Pres- 
ton's room,  told  him  my  thoughts,  and  asked  him 
the  secret  of  his  power. 

Preston  laughed  good-naturedly.  "Nothing  to  it 
— I— well— that— is— "  he  sUlled.  "I  don't  like  to 
talk  about  myself,  but  I've  simply  mastered  the 
knack  of  talking  convincingly,  that's  all." 

"But  how  did  you  get  the  knack?"  I  persisted. 

Preston  smiled,  and  said,  •'Well,  there's  an  organ- 
ization in  New  York  that  telb  you  exactly  how  to 
do  it.  It's  amazing  I  There's  really  nothing  to 
study.  It's  mostly  a  knack  which  they  tell  you. 
You  can  team  this  knack  in  a  few  hours.  And  in 
less  than  a  week  it  will  produce  definite  results  in 
your  daily  work. 

"Write  to  this  organization — the  Independent 
Corporation — and  get  their  method.  They  send  it 
on  free  trial.  I'll  wager  that  in  a  few  weeks  from 
DOW  youH  have  a  power  over  men  which  you  never 
thought  possible  .  .  .  but  write  and  see  for  your- 
self." And  that  was  all  I  could  get  out  of  the 
amazing  Preston. 


"Ai  luncheon  one  o/our  directors  said,  why  dont 
you  run  down  to  Sew  York  and  take  a  shot  at  it. 
Proton ?"  And  Preston  anstocred,  ' '  You're  on!" 


WHEN  I  returned  home  I  sent  for  the  method 
Preston  told  me  about.  It  opened  my  eyes 
and  astounded  me.  Just  how  he  had  won 
over  the  financier  was  now  as  clear  as  day  to  me. 
I  began  to  apply  the  method  to  my  daily  work, 
and  soon  I  was  able  to  wield  the  same  remarkable 
power  over  men  and  women  that  Preston  had.  I 
don't  like  to  talk  about  my  personal  achievements 
any  more  than  Preston  does,  but  111  say  this: 

When  you  have  acquired  the  knack  of  talking 
convincingly,  it's  easy  to  get  people  to  do  anything 
you  want  them  to  do.  That's  how  Preston  im- 
pressed those  people  on  the  train — how  he  got  spe- 
dal  attention  from  the  hotel  clerk — how  he  won 
over  the  financier — simply  by  talking  convincingly. 
This  knack  of  talking  convincingly  will  do  won- 
for  any  man  or  woman.    Most  people  are 


afraid  to  express  their  thoughts;  they  know  the  hu< 
miliation  of  talking  to  people  and  of  being  ignored 
with  a  casual  nod  or  a  "yes"  or  "no."  But  when 
you  can  talk  convincingly,  it's  different.  When  you 
talk  people  listen  and  listen  eagerly,  You  can  get 
people  to  do  almost  anything  you  want  them  to  do. 

And  the  beauty  of  it  all  is 
that  they  think  they  are  do- 
ing it  of  their  own  free  will. 

In  committee  meetings,  or 
in  a  crowd  of  any  sort  you 
can  rivet  the  attention  of  all 
when  you  talk.  You  can 
force  them  to  accept  your 
ideas.  It  helps  wonderfully 
in  writing  business  letters— 
enables  you  to  write  sales 
letters  that  amaze  everyone 
by  the  big  orders  they  pull  in. 

Then  again  it  helps  in  so- 
cial life.  Interesting  and  con- 
vincing talk  is  the  basis  of  so- 
cial success.    At  social  affairs 
you  11  always  find  that  the 
convincing  talker  is  the  center  of  attraction,  and 
that  people  go  out  of  their  way  to  "make  up"  to 
him. 

Talk  convincingly  and  no  man — no  matter  who  he 
is — will  ever  treat  you  with  cold,  imresponsive  indif- 
ference. Instead  you'll  instantly  get  under  his  skin, 
make  his  heart  glow  and  set  fire  to  his  enthusiasms. 
Talk  convincingly  and  any  man— even  a  stranger- 
will  treat  you  like  an  old  pal  and  will  literally  take 
the  shirt  off  his  back  to  please  you. 

You  can  get  anything  you  want  if  you  know  how 
to  talk  convincingly.  You've  noticed  that  in  busines!* 
ability  alone  won't  get  you  much.  Many  a  man  o» 
real  ability,  who  cannot  express  himself  well,  is  often 
outdistanced  by  a  man  of  mediocre  ability  wh« 
knows  how  to  talk  convincingly.  There's  no  get^ 
ting  away  from  it,  to  get  ahead — merely  to  hold 
your  own — to  get  what  your  ability  entitles  you  to, 
you've  got  to  know  how  to  talk  convincingly  I 


THE  method  Preston  told  me  about  is  Dr.  Law's 
"Mastery  of  Speech,"  published  by  the  Inde- 
pendent Corporation.    Such  confidence  have 
the  publishers  in  the  ability  of  Dr.  Law's  method  to 
make  you  a  convincing  talker  that  they  will  gladly 
send  it  to  you  wholly  on  approval. 

You  needn't  send  any  money — not  a  cent.  Merely 
mail  the  coupon,  or  write  a  letter,  and  the  coqiplete 
Course,  "Mastery  of  Speech,"  will  be  sent  you  by 
return  mafl,  all  charges  prepaid.  If  you  are  not 
entirely  satisfied  with  it,  send  it  back  any  time 
within  five  days  after  you  receive  it  and  you  wiD 
owe  nothing. 


"  Al  Kfial  *f<iirt  you'll  a/wdy*  find  tluU 
eonwincinn  taikmr  is  tha  ewn4*r  of  mitraetum.  '* 


Independent  Corporation 

tuHtiht't      tkt  iHjt^nJtHt  U  tit.'y 

DcpL  M512. 119  W.  40ik  St.  NIW  TOU 


Ptrwc  Mnd  tn*T>r.  Fredrrirk  llnuk  Law'*  "Maatarr  of  Sp*««k." 

^    •         -  -  ■  ■  ■  ibU«  SfttakinabTStkt 

to  f  ou  «li,hni  At*  <fifa 


■ftar  its  IM<VC 
Na«M 


a  nm  in.  mu^nrwi  iio 
>n  Businaaa  Talklnv 
wHlahlMT  ramall  tlM 
leaipC  or  MM  jrou  tS 


and  l-ublic  Siwsktns 

CooTM  to  jm  vlihni  

Id  toU  Dajmaat  of  tlia  Cmmwm. 


Fav.  Mac*.  U-U 


Google 


POPULAS 


lines  ADTEsnsoro  mcxwm 


•       ■  * 

Shave  a  New  Way 

— Ea^er,  Quicker,  Pleasanter 

TTun  Crnnpare  it  WiA      Old  Wqy 

Fad*  anctk  a*  theae  conruice  the  borne  •kavwr  that  harth,  slow  ways  are  no  lender 
f.   ShaTaid,  th«  n«w,  aoothing  beanl-MllMMr»  raplacaa  aanojing  and  hanafol 

T«  iMin  il»  Mrft,  sMd  for  •  PiM  TiM  TdU. 


HERE  is  a  new,  satisfying 
way  to  gain  a  comfort 
shave.  A  way  now  b«ing 
adopted  bw  men  the  nation  over. 

Iwnodconw  offering  It  Shav* 
\ld.  It  is  a  scientific  prepara- 
tion, perfected  after  countless 
experiments  and  tests. 

It  fevohittoniies  bomie  ihav> 
tog.  It  turns  an  Irksome  task 
Into  a  refreshing  pleasure.  Once 

rii  tary  it  you  will  never  give 
up. 

It  Saves  AU  This 

Shavaid  saves  hot  water  ap 
plications.  It  saves  rubbing 
the  lather  in.  It  saves  waiting 
for  the  beard  to  soften.  It  saves 
doctoring  an  irritated  skin  with 
lotion  afterwards.  It  means  a 
quick  shave,  an  easy  shave,  a 
luxury  shave.  It  avoids  dis- 
comforts in  a  close  shave.  It 
does  instantly  what  okl  shaving  methods  never  could 
do  at  all. 

If  all  this  is  so,  you  want  it.  You  will  ntver 
shave  without  it   No  man  abuses  his  face  willingly. 

Old  vs.  New 

Simply  coat  the  dry  beard  thinly  with  Shavaid. 
bcfaPB  applying  lather.  Note  the  oooUng,  toothing 


Shavaid 

SbAmm  thm  htord  butanHy 
"Se&icr^  face  before 

Save*  tint*  and  troublm 

— no  hot  water,  no  "nSMag 
in"  of  the  lather. 

PntmetB  tkm  faem 

— skin  remains  firm  and 


Rmmooma  tha  roMor  "puff" 
— harth  wayt  age  the  skin 
pranaturaly. 

RmpUuma  tAtT'lottana 

—Shavaid  itaooolinCiooth« 

ing  balm. 


Note  how  the  lather  i 
moist  and  creamy. 

This  way  is  quicker.  Yet  It 
protecU  the  skin.  Haith  treat 
mentt  bring  wrinkles  too  soom. 

Hot  water  applications  maki' 
the  face  tender  and  bringtfae 
blood  to  the  surfMei  ThU 
causes  abrasions. 

With  Shavaid.  you  can  obtain 
a  close  shave  without  irritation. 
The  Shavaid  way  keeps  the 
skin  firm  and  tmoo^ 
The  raaorglkles  over  easily. 
And  best  of  all,  no  btions  are 
necessary  aftcnvards,  for  Shav- 
aid is  in  itself  a  cooling,  sooth- 
ing, healing  emollient.  Its 
daily  use  keif$  the  cuticle  in 
condition. 

See  If  You  Agree 

We  realize  in  introducing 
such  an  innovation  that  the 
quickest  way  for  it  to  win  its  rightful  popularity,  it 
to  hasten  its  use  by  as  many  men  as  possible. 

So  wc  offer  here,  via  oupon,  a  Free  Trial  TubCk 
It  contains  sufhcient  Shavaid  for  a  convincing  test 

After  using  thit  Trial  Tube,  and  a0raeing  that 
you  do  not  want  to  be  without  it,  you  can  then  bugr 
Stiavaid  from  your  druggist  at  50c  a  tube. 

If  your  d*aUr  cannot  supply  Shavaid  wt 
wiUkt  pimmd  ImM 


Shavaid 

At  DrutftfiBts— 60c  a  Tube 

BAUER  *  BLACK.  CliMfo*  New  Yeelip  T< 
Makmn  of  SttrUm  Surgieai  Dr0*»ing» 


1^  Free  Trial  TubeV 


BAUKR4kBIJUX»GMei«<sIIL 
Matt  free  lital  tube  of  SlHMaid  to  '  - 

Nam*  "...I 
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Book  For  Homebuilders 

before  you  build,  get  a  copy  of  the  beautiful  book  "Aladdin 
les"  —  the  most  wonderful  book  ever  issued  for  homebuild- 

It  pictures  many  homes  —  the  most  popular  types — bung- 
B  of  California  designs,  attractive  dwellings  of  one  and  two 
es,  summer  cottages,  garages,  etc..  complete  with  pictures 
ich,  floor  plans  and  descriptions.  This  book  has  an  impor- 

message  for  every  homebuildcr.    Get  your  copy  today. 

iroid  Waste  When  Building 

*he  waste  of  lumber  in  building  is  IS'  p.  Homebuilders 
avoid  throwing  this  ISr't-  away.  The  book  of  Aladdin 
les  shows  how  it  is  reduced  to  less  than  2'  c  —  a  saving 
»u  of  not  less  than  $16.00  on  every  $100.00  of  your  building 
ey.  Thousands  of  builders  have  made  substantial  savings 
ling  Aladdin  Houses  —  you  have  the  same  opportunity. 

addin  Houses  Will  Save  You  Money 

Jaddin  Homes  are  sold  direct  to  you — no  dealers'  profits, 
buy  direct  from  manufacturer  and  your  complete  house 
lipped  in  one  car  by  shortest  route.  Price  includes  all 
>er  cut  to  fit,  millwork,  doors,  windows,  lath  and  plaster, 
ware,  locks,  nails,  paints,  varnishes,  etc.  Send  stamps 
f  for  copy  of  the  beautiful  book  "Aladdin  Homes"  No.  180. 

Send  gtampa  today  for  catalog  180 

THE  ALADDIN  CO. 

968  Aladdin  Avenue  BAY  CITY,  MICH. 

CuuiM  BrMd:    Cm«u  AbMa  €•..  Lii.  C  P.  R.  BU|..  TirMto.  OaUra 
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AU.  l  UUNOCKAFBS  W  OMI 


meHhod  of  reproduction 


Gives  J^ew  Beauty  to  Recx)it3  ^usii 


TONES  that  are  reproduced   truer,  finer 
sweeter."     "Music  that  in  both  spirit  aw 
letter  is  restated  with  greater  beauty." 
records  transcribed  with  greater  Bdeht>'.* 

Golden  opinions  like  these  are  showered  onTki 
Brunswick  by  its  hearers  everywhere.   And  whj? 

Because,  with  its  many  other  betterrnenti,  1 
has  an  exclusive,  new  Method  of  Reprodi 


Method  of  Reproduction 

This  Method  of  Reproduction  for  which  the  BraBcwtel 
Phonograph  is  famoua,  include*  two  Bcientific  feature*— 

the  Ultona  and  the  Tone  Amplifier. 

The  Ultona 

The  Ultona — a  new  day  creation — ia  a  tone  arm  ada|^ 

able  to  playing  any  make  of  record. 

With  but  a  alight  turn  of  the  hand,  it  presenta  the  ( 
weight,  preciae  diaphragm,  and  proper  needle. 

The  Tone  Amplifier 

The  Tone  Amplifier  ia  the  vibrant,  all-wood  tliroat  4 

The  Brunswick. 

It  is  oval  in  shape  and  made  entirely  of  rare  mosUtJ 

holly  wood. 

No  metal  touches  it. 

By  it,  sound  wavea  are  projected  into  fuH  rommiU 
tones — tones  that  are  richer  and  more  natural. 

Brunswick  Superiority  is  Apparent 

Proof  of  the  claims  made  by  the  many  proud  poaaeaaaM 
of  Brunswick  Phonographs  may  be  had  at  your  neareM 
dealer.  Ask  to  hear  your  favorite  record  played — TODAY 


Aitk  your  d— ler  for  ■  tnr  ropy  c 

intcmbng  ilMlrucbve  kooklrl  before  you  buy  b(rau<e  it  u  sultiatic. 
LL  B  .  Coacrrt  Pianul  and  Lrclurrr 


Yam 


of  "What  to  Look  For  in  Btiyfnt  •  PbonoKrapk." 

Suy  b(rau<e  it  u  sulticBtic.  It  w»  wiiimji  by  Mill  I^Msai 
Oi^^ctat  PuDofone  Dcpt-.  Cooaopotuo  Sdmi  at  Maic, 


"^^^  BRUNSWICK-  BALKE-  COLLEN  DER.  e<ym 


Bnock  HouM  in  Prindpa]  Ciliet  o/ 
Uniiad  Sutn,  Mexico  and  Canada 


Coiefal  Ofieei: 

623-633  So.  W.ba»h  Ave..  CHICAGO 


Canadiaji  Diilnbulon:  M 
Saks  Co..  619  Y 


St..  T« 


Google 
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Removable  ^""^  its  base 
^/'continuous  work 


Yankee  Vise" 


Here's  a  Vise— "  YANKEE "  No.  1993-- 
that  in  flexibility,  convenience  and  capacity — (judged 
by  its  power  to  increase  your  output  and  quality  of 
work) — is  as  different  from  other  Vises  as  a  flash  of 
ightning  from  a  sulphur  match^ 

Now  look !  Suppose  you  have  a  job  requiring 
various  operations.  First,  you've  got  to  "lay  it  off." 
Set  your  "YANKEE"  Vise  on  the  surface-plate  and 
go  to  it!  The  "YANKEE"  begins  to  help  right 
there  because  bottom,  top,  sides  and  ends  are  ma- 
chined exactly  true.  True  with  the  jaws;  true  with 
the  surface-plate;  true  with  each  other. 

The  ''YANKEE"  lifts  off  its  base,  work  and  all.  You  can  take  it  in  turn,  to  the  drill- 
press,  shaper,  milling  machine,  emery-wheel,  planer,  perhaps  set  it  in  the  lathe,  vise  and  all. 

Ordinarily,  you  must  "true  up"  for  each  separate  operation.  Not  so  with  the  "YANKEE." 
Set  your  work  true  only  once,  and  it  stays  set.    No  chance  to  go  wrong. 


**YANKEE"  Vise 

No.  1993,  with  Swivel  Base     .    .    ,    Price,  $8.75 

8el  icrew  boldt  Vi«e  to  btie;  cimihrcnr 
terer  locki  podlion.  Bo<lr  7>4  x2%  (wUe) 
1(3  In.  Hirdened  It  eel  faced  )iwi,opeo3H  in. 

No.  993.  Same  as  No.  1993,  but  with- 
out Swivel  Base   Price,  $6.50 


Your  Dealer  Can  Supply  You 

Aslt  us  to  send  you  free  "Yankee  Tool  Book" 
showing  complete  line  of  ingenious  "YANKEE" 
Tools  for  modern  efficiency  work  —  bench,  chain, 
breast  and  hand  drills,  wood-boring  and  screw- 
driving  tools. 


NORTH  BROS.  MFG.  COMPANY,  PHILADELPHIA 
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The  new  Goodyear  Motorcycle  "Bre 
has  the  Goodyear  All-Weather  Tread. 

This  tread  is  thicker,  wider,  touchier. 

The  sharp 'edged  diamond  buttonf 
come  farther  down  on  the  side  of 
the  tire  and  skidding  is  lessened. 

Because  it  is  thicker  and  toxigher 
than  ever,  the  new  Goodyear  wean 
longer. 

It  is  a  fit  mate  of  those  Goodyear 
Tires  that  won  the  great  bulk  of  all 
motorcycle  races  this  year. 

Ask  for  the  new  Goodyear  — 
everywhere* 


OnpyrltM  ltl9,  by  n*  Oood^Mr  Ttn  A  BuMmt  Co. 


MADE  IN  U.S.A* 
Pleote  Mention  Popster  MeokatOM 
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[JL: 


A  Christmas  present  any  real  boy 

is  proud  to  get 


CHRISTMAS  and  a  Winchester! 
'  What  a  combination  For  a  real 
American  boy ! 

Will  this  Christmas  bring  a 
Winchester  ? 

That's  up  to  Dad. 

Dad  kno\vs  you  want  to  shoot  and  he 
knows  you  ought  to  shoot.  He'll  get  you 
your  Winchester  for  Christmas  if  ynu 
tell  him  that's  what  you  want. 

How  to  get  your  Winchester 
Ask  Dad  to'  take  you  to  the  store,  and 
get  the  dealer  to  show  you  the  W.  J. 
R.  C.  Range  Kit. 

It's  the  very  outfit  boys  have  been 
waiting  years  to  get  —  every  shooting 
need  provided  for  —  any  boy  in  the 
country  would  be  proud  to  have  it  as  a 
Christmas  present. 


Official  outfit  of  the  \\\  J.  R.  C. 

With  the  W.  J.  R.  C.  Range  Kit  you, 
too,  can  now  compete  for  the  famous 
Winchester  trophies  —  the  Marksman, 
Sharpshooter  and  Expert  Rifleman  medals. 

Lots  of  the  boys  you  know  have 
joined  the  Winchester  Junior  Rifle  Corps 
and  won  these  rewards  of  skill  with 
the  rifle. 

You  can  do  as  well.  Co  to  Dad  to-day. 
Tell  him  you  want  the  W.  J.  R.  C. 
Range  Kit  as  you  have  never  wanted 
anything  before. 

Get  Dad  to  go  to  the  store  with  you 
When  he  takes  that  shiny  Winchester  out 
of  the  Range  Kit  and  fits  it  to  his  shoulder, 
he'll  want  it  just  as  much  as  you  do. 

Speak  to  him  to-day  ! 

Winchester  Repeating  Artni  Co. 
DepL  1230.  New  Hbtcii.  Conn..  U.  S.  A. 


WmC/f£ST£k 

World  Standard  Cam  and  Ammunition 


Tin  ijft^-  U' .  J.  R.  C.  Rantt  Kll  lncluJt$ 
tveryihlnf  jau  net  J  (»r  thteilit  ^  a  .11 
cjtiher  W inchfMler  riitr^a  cJnvat  gun  tAtt, 
ammunition  ^  cartridge  belt,  cleaning  rod, 
and  three  gun  clea  n  in  g  frefaratlont  —  all 
parked  in  a  handsome ,  durable  caie.  Tht 
»uitl  alio  fnlatni  a  lufflf  of  »§€lal  largtt$ 
and  a  mfy  »(  iht  W.  J.  R.  C,  ruh  ht9k. 


Google 
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Written  Guarantee  with  Each  Razor 


Shumate  razors  are  so  good  that  we  guarantee  them  for  fife. 
Here's  the  reason:  The  blade  is  made  £rom  tungsten  alloy  steel,  which 
takes  a  keener  edge  than  any  other  steel  can — and  holds  it.  You  can  use 
a  SHUMATE  for  years  without  honing.  The  secret  o(  this  wonderful  steel 
is  ours  alone,  and  we  guard  it  jealously. 

THE  SHUMATE  GUARANTEE: 

Buy  a  SHUMATE  RAZOR  and  use  it,  not  only  a  few  times,  but  as  lontf 
as  you  like.  If  you  decide  after  an  exacting  trial,  (hat  you  don't  like  it, 
we'll  exchange  it  for  a  new  one  without  a  word. 

SHUMATE  RAZORS  represent  the  skill  and  knowledge  acquired  during 
thirty  five  years  devoted  exclusively  to  the  production  of  razors.  Two 
generations  have  used  them. 


J  O  To  settle  the  razor  question  for  life,  send  us  $2.00  and  the 
SHUMATE  Barber  razor  will  be  sent  to  you  postpaid.  For 
those  with  very  strong  wiry  beards,  we  recommend  our  $3.00 

SHUMATE  RAZOR,  specially  ground  for  this  purpose.    In  remitting, 

give  us  your  dealer's  name,  and  a  chamois  lined,  ru8t>proof  esse  will 

be  included  with  your  razor. 


SHUMATE  RAZOR  COMPANY. 


802  CHESTNUT  ST, 


ST.  LOUIS.  U.  S.  A. 
CapMMtr  10.000  Rmm 


PUcte  M0mUn  Popular  Meehamte* 


Google 
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To  All  Men 

Whose  Teeth  Do  Not  Stay  White 

All  Statements  Approved  by  High  Dental  Authorities 


The  Reason  is  a  Film 

Milliont  of  men  find  that  teeth  brushed  daily  still  discolor 
and  decay.  Tartar  forma  on  them — tobacco  stains  appear. 
And  with  thousands  pyorrhea  gets  a  start. 

That  is  evidence  that  teeth  are  not  kept  clean.  Your  meth- 
ods are  inadequate.  You  leave  a  film — that  slimy  film.  It  clings 
to  teeth,  enters  crevices  and  stays.  The  tooth  brush  does  not 
remove  it  all.  The  ordinary  tooth  paste  does  not  dissolve  it. 
So,  night  and  day,  it  may  do  a  ceaseless  damage. 

It  Wrecks  the  Teeth 

The  film  is  what  discolors — not  the  teeth.  It  is  the  basis  of 
tartar.  It  holds  food  substance  which  ferments  and  forms  acid. 
It  holds  the  acid  in  contact  with  the  teeth  to  cause  decay. 

Millions  of  germs  breed  in  it.  They,  with  tartar,  are  the 
chief  cause  of  pyorrhea.  Thus  most  tooth  troubles  are  now 
traced  to  film. 


Dental  science,  after  years  of  searching,  has  found  a  film 
combatant.  Dental  authorities  have  proved  its  efficiency. 
Now  it  is  embodied  in  a  dentifrice,  called  Pepsodent,  so  every* 
one  may  use  it  every  day.  We  urge  you  to  ask  for  a  free  1 0- 
Day  Tube  and  see  what  it  means  to  you. 

A  Pepsin  Paste 

Pepsodent  is  based  on  pepsin,  the  digestant  of  albumin. 
The  film  is  albuminous  matter.  The  object  of  Pepsodent  is 
to  dissolve  it,  then  to  constantly  combat  it. 

Pepsin  long  seemed  impossible.  It  must  be  activated,  and 
the  usual  agent  is  an  acid  harmful  to  the  teeth.  But  science 
has  found  a  harmless  activating  method.  Countless  tests  have 
proved  this.  And  that  method  has  made  active  pepsin  possible. 

You  can  see  its  effects.  And,  when  you  know  the  reason, 
can  judge  them  for  yourself. 

Send  the  coupon  for  a  1 0-Day  Tube. 


Look  in  10  Days 

Let  your  own  teeth  de- 
cide the  right  method  of 
cleaning. 

Note  how  clean  the  teeth 
feel  after  using.  Mark  th« 
absence  of  the  slimy  film. 
See  how  the  teeth  whiten  as 
the  fixed  film  disappear*. 

The  question  is  all-impor* 
tant.  White,clean,  safe  teeth 
are  impossible  with  film. 
Cut  out  this  coupon — learn 
the  way  to  end  it. 


271 


Ten-Day  Tube  Free 

THE  PEPSODENT  COMPANY. 
Dept.  545.  1 104  S.  Wkbuh  Aye..  Ckic«c«>.  DL 

Mail  10-Day  Tube  of  Pepsodent  to 

The  New- Day  Dentifrice 

After  fhre  years  of  tests  under  able  authorities,  it  u 
now  advised  by  leading  dentists  and  sold 
by  druggists  everywhere. 
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A  Barber  Shaves  More 
Men  in  a  Day  Than  You  Shave  in  a  Month 


HAVK  you  noticed  that  all  barbers  use 
just  out-  type  of  ra/oi — the  Gt-nco  typi  ? 
Some  men  deny  themselves  a  regular 
razor  because  they  imagine  that  stropping  a 
regular  razor  is  an  Art  or  the  trick  of  a  skilled 
hand.  200,000  barbers  don't.  They  simply  buy 
razors  built  to  strop. 


against  the  stropat  exactly  the  correct  angle. 
A  few  light  strokes,  and  you  have  the 
smoothly  catting  edge  all  barbers  recognize 
the  need  of  having. 

Save  the  time  and  money  that  every  bar- 
ber does.  A  barber  shaves  hundreds  to  your 
one,  but — you  shave  over  300  times  a  year. 

Drop  in  on  ytiur  dealer.  Ijook  for  the 
three  features  mentioned.  Every  Gknco 
Razor  is  hand-forged  and  hand-ground  from 
special  steel.  That's  necessary  because  d 
our  guarantee — "GsNCo  Razors  must  nuk« 
good  or  we  will." 


Anybody  Can  Strop  a  CENCO  Reixor 

It's  built  to  strop.  It  has  a  broad  back;  its 
blade  is  hollow  ground;  and  right  bt-hind  that 
thin,  keen  edge  is  a  slight  bevel.  Hark,  hollow- 
grinding  and  bevel,  all  three  help  to  set  its  edge 

If  your  dealer  hasn't  GEXCO  Rators,  we  -will  tupply  you 


Geneva  Cutlery 
Corporation 

49  Gates  Ave  Geneva,  N.  Y. 


N«t*  h«w  G^nco  Razors  m«l  the 
tli"ii   In  (N\t  llif  \,i'-\,rT  way  lo 
,  «Mure  »  i>crlrrn!u> 'nii  filijr.  The 

«0'1  fiiulrt  it  on  th^  I'fop. 

Plcaae  Mention.  Popular  Mcchanica 
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Extraordinary  Coat  Values! 


IVE 

BLACK  BEAR  COATS 

DONT  think  because  fur  coats  are  costly  that  you 
will  have  to  go  without  a  good,  warm,  rich- 
looking  coat  this  winter.  These  wonderful  coats — 
Fur  wove  Black  Bear, — have  the  merits  of  fur 
— carefully  manufactured  material  made  at  our  OMrn 
mills,  and  then  skillfully  tailored  under  our  own 
supervision  in  our  own  factories.  Note  that  we  have 
been  leaders  in  manufacturing  since  1847. 

Don't  hesitate  to  grasp  this  opportunity.  These  coats  repre- 
sent far  tDon  value  than  any  words  can  tell.  You  can  teadJy 
comptfc  •  Furwoife  Black  Bear  coat  %tnth  any  wool  or  fuz 
coat.  It  will  meet  every  test  and  will  make  you  wonder  how 
we  can  mU  them  at  only  $35.00. 


FEATURES 

Inmxpentiv :  No  lujniry  tax ;  ^3^.00  is  low  for  any  icind 
of  a  coat  to-day. 

Durabtm:  A  specially  woven  foundation  holds  fibres  in 
place — no  splitting  apart  like  the  pelci  of  fur — wove  in 

one  piece. 

Stmitary:  No  odor  arises  after  exposure.  Diffinent 
from  fur  in  this  respect. 

Warm  :  Black  B«ar  coats  are  made  so  that  they  afford 
protection  like  the  coat  of  fur  given  Arctic  aqimeJs  by 
Nature — wind  doesn't  penetrate. 

Rich  Appearing :  Beautiful,  soft  surface,  and  full  lining 
all  carefully  tailored,  carry  a  wealth  of  appearance. 

Reputation  :  Backed  by  our  luitional  reputation — kno«ra 
since  1847. 


The  Mverest  of  weather  can  be  faced  in  a  Funooom  Black  Bear  coat— turn  up  the  deep  collar, 
end  you  are  protected  from  shoes  to  hat— a  big  coat  that  protects  both  your  body  and  pocket-book. 

Remember  the  big  features — exceptionally  tow  priced,  only  $35.00.    Different  sizes  from  36  up. 


Beautifully  tailored,  rich-looking  gar- 
ments with  our  label  of  protection  sewn 
in  every  one.  Don't  accept  substitutes! ! 

L.  C.  CHASE  &  CO.,  BOSTON 

NKWVOHK       DCntOfT       CHICAOO       SAN  ntANCISCO 

Lmttdera  in  Manufacturing  aince  1847 


L.  C.  CHASE  it  CO.,  89  Franklin  Sc,  Boston 

Please  send  me  Blade  Bear  Coat.  Sixe.  

I  tmdcrttatMi  I  can  change  siee  if 

Name  „  „.„.. 

Address.  „   

(PomI   Money  Oitkr  fat  Eodotd) 


Google 
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OASUMO  owMtma  utobt  unnuia  or  r»om 
U  TO  n  HiLsa  m  oauxmc  or  o*»n»w 
MB  raoM  t.ooo  to  u.uoo  mium  oh  tna 


O AKL  AN  D 

SENSIBLE  SIX 

AN  appreciable  proportion  of  the  Oakland 
X\.  Sensible  Six  four  door  Sedans  now  being 
sold  are  going  to  families  to  whom  first-cost  it 
not  the  paramount  consideration  in  the  purchase  of 
.an  automobile.  These  people  are  buying  Oakland! 
purely  on  the  basis  of  what  Oalctands  can  give 
them  in  service,  and  of  what  Oaklands  represent 
in  value  as  against  the  moderate  investment  they 
entail.  They  find  in  the  new  Oakland  Sensible 
Six  four  door  Sedan  a  degree  of  constant  useful- 
ness that  no  other  type  of  car  can  equal,  and  a 
measure  of  chassis  reliability  that  even  the  moit 
strenuous  service  cannot  defeat.  Every  essential 
convenience,  from  mechanical  lifts  for  the  win- 
dows in  its  double-latch  doors  to  an  inconspicuous 
heater  for  use  on  cold  days,  has  place  in  the 
equipment  of  this  commodious  and  attractive  car. 

TDtmiHO  Car.  tm&i  RoAO«m.  (tOTS:  Coorw,  fiaM<  Fooa  Dooa  Bkuim.  flMi 
9.  O.  B.  yomiAC,  Mica.       AoomoHAi.  roa  Wma  Wb^b,  liiiiii  Mi 

OAKLAND   MOTOR  CAR  COMPANY 
Pontiac,  Michigan 
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Tycos 

7  hermometers 

AOTERTIStKG 

AKMORBD 

ART  NOVELTY 

ASPHALT  TESTING  . 

AOTO-CIRCt'LATlON 

BABteS-  FOOD 

BAKBR9 

BAKE  OVEN 

BANK 

BATH 

BOTTLE  TESTING 
BRINE  PIPB 
BR0ODE\ 
BUTTER 

CANDY  MAKING 

CELLULOID 

CHANDELIER 

CHEMICAL 

CHURN 

COAL  OIL 

COLD  STORAGE 

COLD  TEST 

COPPER  CASED 

DAIRY 

DENTAL 

DESK 

DEVELOPING  BATH 
DIAL 

DOUGH  TESTING 
DRY  KILN 
ELECTRIC  ' 
ELECTRIC  ALARM 
ENGRAVED  SYSTEM 
FAT  TESTING 
FEVER  , 

FROST  ALARM 

FRUIT  CAR 

FRUIT  EVAPORATING 

GAS  WORKS 

CLASS  WINDOW 

GREENHOUSE 

HOME  CANDY  MAKING 

HOT  BED 

HOT  WATER  HEATING 
HOUSEHOLD 
HYDROMETER  CAN 
LABORATORY 
LITHOGRAPHED  TIN 

SCALE 
MAPLE  SUGAR 
MARINE 
MAXIMUM  AND 


FROM  the  kitchen  range  to 
the  steel  rolling  mill  —  in 
every  industry,  in  practically 
every  phase  and  activity  of  life, 
temperature  and  temperature 
control  is  a  mighty  factor. 

Everything  you  eat,  wear  or 
use  is  effected  by  temperature. 
Without  temperature  indicat- 
ing, recording  and  controlling 
devices  there  could  be  no  food 
preserving  industry,  no  refriger- 
ation, no  steel  industry,  no  rub- 
ber manufacture — none  of  a 
myriad  industries.  And  physi- 
cians and  surgeons  would  be  at 
loss  for  accurate  aids  in  safe- 
guarding human  life. 

There  are  over  8,000  differ- 
ent kinds  of  temperature  and 
pressure  indicating,  recording 
and  controlling  instruments  in 
the  Tycos  line  —  over  8,000 
silent  servants  of  humanity. 
And  in  practically  every  indus- 
try and  in  every  land  Tycos 
instruments  are  known  and 
used  because  of  their  depend- 
able accuracy. 

In  the  panels  we  list  a  few  Tycos 
instruments.  Ask  your  dealer  about 
any  instrument  or  type  of  instru- 
ments in  which  you  are  interested. 
If  he  won't  supply  you  write  direct 
to  us  for  information  and  prices. 


MEAT  PACKERS' 
MILK  PASTEURIZING 
MILK  STERILIZING 
ORCHARD 
OVEN 

PACKING  HOUSE 
PASTEURIZER 
PHOTOGRAPHERS 
PIPE 

PLATE  CLASS 
POCKET 
PORCEI.AIN 
PRECISION 
RADIAL  SCALE 
RAILWAY 
RECORDING 
REFRIGERATION 
REGISTERING 
SEA  WATER 
SHIP  HOLD 
SHOWER  BATH 
SICK  ROOM 
STERILIZING 
SUGAR  FACTORY 
SUGAR  HOUSE 
TITER  TEST 
TOBACCO  CURINgJ 
TONING  BATHI 
TRACK  LAYING 
VETERINARY 
VULCANIZING 
WEATHER  BUREAU 
WINDOW 

Other  Tycos 
Instruments 

AVIATION  ANEROID!' 
BAROMETERS 
CALCIUM  KTERS 
CHAR(;(>MF.TER9 
CLINOM  ETER9 
COMI'ASSES 
CREAM  GAUGES 
FREEZOMETERS 
HYDROMETERS 
HYGROMETERS 
HYCRO  AUTOMFTERS 
PSYCHRO  METERS 
RAIL  (.Al'(;ES 
RECORI)IN(;  RARO^ 
THERMOGRAPH 
SACCHARDMETERS 
SALINOMETERS 
SPHYGMOMANOMETER! 
8PRAYOMETERS 
STORMOr.RAPHS 
THERMocjRAI'HS 


Ihere's  a  Tycos  and  Tay/orlhermomeiQr  for  every  purpose 
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NDO 


You'll  switch  off  the  light— 
REMINDO  won 't  let  you  forget 


'  I  "»HE  moment  you  turn  on  the 
cellar  light  or  the  garret  light  — 
any  light  with  which  Remindo 
is  connected  —  you  hear  a  gentle, 
pleasant  buzz  right  at  the  switch. 

And  Remindo  keeps  buzzing  gently 
till  the  light  is  switched  ofT  again. 

Remindo  reduces  light  bills  —  for  it 
saves  current  often  wasted  for  hours 


at  a  time — when  you  forget  to  switch 
off  a  light. 

Remindocosts  very  little.  Thecurrent 
it  saves  pays  for  it  quickly. 

Your  electrical  dealer  will  gladly 
show  you  Remindo.  It's  in  the  blue- 
and-orange  convenience  carton  that 
identifies  all  the  new  G-E  Electric 
Conveniences. 


GENERAL  ELECTRIC  COMPANY,  SCHENECTADY.  N.  Y. 


G  E  N  E  K  A 


electric 
conveniences 


TRIG  COMPANY 


Pleate  Mention  Popular  Mechanic* 
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Construction  Sets,  Magic 
Electrical  and  Chemical  Outfits 

Do  you  want  to  build  exact  models  of  bridges,  skyscrap- 
ers, machinery?  You  can  build  them  true  to  life  with  Erec- 
tor, the  famous  construction  toy  with  girders  like  real 
structural  steel.  Most  sets  have  a  powerful  little  elec- 
tric motor  to  operate  the  machinery  models  you  build. 

Gilbert  Electrical  sets,  chemistry  outfits,  wireless  sets, 
telephone  sets,  soldering  and  toy  making  outfits  are 
not  children's  toys  but  real  scientific  outfits.  To 
encourage  original  work  with  such  outfits,  I  started 
the  Gilbert  Engineering  Institute  for  Boys  which 
awards  degrees,  diplomas,  gold  lapel  buttons  and  gold 
watches  as  free  prizes.   Write  for  facts  about  it. 

Bl„  Pv^vA  P^-knf  A«f  —  I  have  started  a  biK  free  toy  build- 
Ig  rnze  V^nieSl  contest,  with  a  real  buckboard 

'  automobile  or  Shetland  pony  as  first  prize  and  a  hundred  other 
prizes.  I'll  send  you  details  of  the  contest,  copy  of  my  boys' 
masazine  and  my  catalog— all  free.  Write  me  today. 

A.  C.  GILBERT.  President 

THE  A.  C.  GILBERT  COMPANY 

104  BUtchley  Ave  NEW  HAVEN,  CONN. 

In  OuiftdA :  Th«  A.  0.  Oilk«rt-M»Dil«(,  Liinlt«4.  Toronto 
Ib  Inilti-H  :   Tht  A.  0.  aUb«rt  Co.,  IT  Bhcrbarn*  Lui«,  Londra,  ■.  0.  4 

GILTOICTTOYS 


i 


r 


Gilbert 
Elrector 

With  Erector —  the 
toy  of  square  gird- 
ers [ike  real  stnjctural 
steel  you  can  build  the 
finest  models  of  bridges, 
skyscrapers,  elevators 
that  run,  and  hundreds 
of  other  things,  just  as 
real  workmen  build  them. 
Prices  of  sets  $1.50  to 
$2r>.  (In  Canada  $2.23  to 
$.17.50.) 

Gilbert 
EJectrical  Set 

With  a  Gilbert  Electrical  Set  and 
f  nc  bo<jk  on  electricity,  bovs  can 
<U>  electroplating,  install  electric 
l>ells,  electric  lighLs,  make  a  real 
<  Icctric  motor  and  perform  many 
feats  of  electrical 
magic.  Sets  from  $2.50 
to  $10.00.    (In  Canada 
$3.75  to  $15.00.) 

Gilbert  Mysto  Magic 

It's  great  fun  to  do  magic  tricks 
that    keep  even  the 
grown-ups  guessing. 
Gilbert  magic  sets  con- 
tain some  of  the  best 
tricks  of   real  magi- 
cians.   A  big  book  on 
Magic  and  nne  stag* 
talk  in  each  set  so  that  you  can 
give  real  shows  and  earn  money. 
Sets  from  $1.IK>  to  $10.00.    (In  Ca» 
ada  $2.25  to  $15.00.)  ^ 

Gilbert  Outdoor  WheclToy  y'^ 

Makes  wagons,  coasters. gliders,  X'jJ^*^ 
racers,  trucks,  etc.  Fine  steel  ^J?"^ 
disc  wheels.    The  Cracker- 
iack$10set  ($15 inCanada) 
has  gears,  pinions  and  .a"  ci^*^ 

extra  parts  to  make  a  A^>^**'v 
real  power  speedster.   .C  ij^J^^ 
Then  there  is  a  fine  ..iV 
$6  set  ($9  in  Can-     <^    '-^  ^ 
ad.'i)    and  a 
big  $15  s«>t   .N>  .C-^-r^' 
($22.50  in  *  "-^ 

C  a  n  - 
ada.)  ^ 


Google 
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Transformers 

"American  Flyer"  Electric 
Tralne  will  run  on  batter- 
ies, but  American  Flyer" 
Tranaformera  are  more 
economical  and  give  better 
reautta.  With  a  Trana- 
former  you  can  uae  the 
houae  current.  "American 
Flyer"  Tranaformera  are 
especially  built  for  "Amer- 
ican Flyer"  Tralna^  linger 
life  and  greater  aatJ^c- 
tion  are  secured  by  uaing 
the  Transformer  that  la 
made  for  these  trains* 
Price  UJSO. 


The  Ellectric  Train 
That  Is  More  Than  a  Toy 

The  "American  Flyer"  Electric  Train  is  a  practical 
introduction  to  the  great  field  of  electricity;  It  gives 
actual  experience  with  electrical  apparatus.  It  is  more 
than  fun— it  is  educational  and  intensely  interesting. 


Exclusive  features  distin- 
guish these  electric  trains. 
Thanks  to  perfect  construction 
and  adjustment,  motor  effi- 
ciency gives  maximum  power 
on  minimum  current.  Low 


current  means  less  strain,  no 
heating,  longer  life  for  nnotor. 
Longer  life  for  batteries,  too,  if 
batteries  are  used.  Cars  and 
engines  are  just  like  reaL  Ask 
for  an  "American  Flyer"  Elec- 
tric outfit  for  Christmas. 


"American  Flyer*'  Mechanical  Trains 


BUY 


Tlie  11  au*  with  ^ 


TiMlbjforflwBoj 


Engines  and  cars  are  just  like  the  latest  type 
trains.  Lever  control  and  brakes  on  engines — 
just  like  real — arc  exclusive  "American  Flyer" 
features.  The  "American  Flyer"  Patented 
Steel  Gear  Motor  makes  these  engines  go  faster 
with  heavy  loads. 


Look  for  this  Sign 

Look  for  this  Sign.  It  marks  an  "American 
Flyer "  dealer.  Wherever  you  see  the  boy 
operating  the  "American  Flyer"  train  you 
may  kno^  jrou  can  get  the  beat  railroad  outfit 
made,  in  that  store. 


S«nd  for  Interesting 

Catalog 

Complete  railroad  outfits  are 
ahown  in  this  faacinatins  book. 
Bverythinc  the  railroad  man 
uae*.  Join  the  2,000,000  hat>py 
t>oxa  who  already  own  "Amer- 
ican Flyer*." 


Ask  Your  Dealer 

to  show  you  an  "American 
Flyer"  System.  If  he  can't, 
write  us  direct.  Set  your 
heart  on  an  "American 
Flyer"  this  Christmas  and 
be  sure  you  get  it. 


AMERICAN  FLYER  MFG.  CO. 

223S  S.  Halsted  St  CHICAGO,  n  i_ 

Makers  of  a  c«mp/«(«  Hmm  of  EtmctHcmi  amJ  if ccAaN/co/  trmim» 


Google 
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AlECCANO 


Send  for  This 
BIG  $4.50 

XmasSet 

Pomtpaid  if  not 
at  yoor  dmalar '» 

With  It  You 
Can  Build: 

Rulroaa  C«n 

Swinss 
WkKlmilk 

Jib  Crane* 

MoDoplaitM 

BridgM 

DrilUac  KUchinM 
Pottm'*  Wbeek 
TofVMle  Bo*U 

Ore  Cru«b*ra 

Beam  Scalei 
Machine  Guna 
DriU  ProaMS 
•ad  scores  of  otban 


Toy  Engineering  For  Boys 

XMAS,  with  its  eift-giving  fun,  is 
nearly  here.  Have  you  and  Dad 
decided  on  your  Meccano  outfit  ? 
You  should.  For  all-around  fun,  every 
day  in  the  year,  nothing  takes  the  place 
of  Meccano  building  with-  live,  wide- 
awake boys.  That's  because  you  can 
build  wonderful,  real  engineering  struc- 
tures like  this  great  tower,  the  Beam 
Engine  and  the  Electric  Locomotive; 
also  hundreds  of  others  that  work,  like 
regular  machinery. 

Each  outfit  complete.  No  study  neces- 
sary. Big,  illustrated  manual  furnished 
makes  it  all  clear  and  easy.  Your  fun  be- 
gins at  once. 

425  Dandv  Models!  With  all  Meccano  out- 
fits from  No.  1  upwards  you  get  illustrated 
instructions  for  building  325  models.  Then 
comes  Book  No.  2  with  100  prize  models,  and 
something  new  is  being  added  all  the  time! 


YOU  Can 
Build  ThU 
Eiffel  Tower 


SUPERB  FREE  BOOK 

Complete  story  of  Meccano, 
told  by  the  inventor  himself 
in  a  book  called  "The  Won- 
der Book."  Contains  many 
pictures  of  models  and  boys 
building  them — also  hours 
of  interesting  reading.  This 
absorbing  book  will  be  sent 
you  free.  Let  us  have  your 
name  and  address  now,  so 
you  will  receive  it  before 
Xmas. 

MECCANO  CO.,  Inc. 

Dirisioa  H 
71  West  23d  Str«et, 
NEW  YORK.  N.  Y. 


Prices  of 
Meccano  Outfits 


Ms.  «0.  $1.00 
RiL  0.  1.50 
Rs.  1.  3.00 
NS.IX.  4.50 


Ns.  2.  $6.00 
IkZX.  7.60 
Ns.  3.  9.00 
Ns.3X.  12.00 


Ana  up  to  $40.00 

Motors 

Electric,  ReTvning,  $4.00 

Electric,  Noi»- 

Rerersina  .  .  .  2.00 
Clockwork  Motor    .  3.00 

Outfit*  and  moton  tent 
prepaid  on  rfceipt<}f  price 
\f  not  at  u<mr  dealer'*. 


Electric 
Locomotiva 


ISM 


i^uo  l  y  Google 
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One  of 


These  books  describing  Atkins 
Products  are  full  of  useful  sug- 
gestions of  value  to  every  man. 
At  least  one  of  them  has  a 
big,  valuable  story  for  you.  We 
will  send  you  any  of  them  with- 
out charge.  Just  check  the 
one  you  want  and  write  your 
name  and  address  on  the  mar- 
gin of  this  page.  Mail  it  today ! 

"  Atkins  Metal  Saws  " 
"Metal  Cutting  Machines  " 
"  Hack  Sato  Blades  " 
"Atkins  Hack  Saw  Chart  " 
"  Atkins  Cross  Cut  Saws  " 
"  Silver  Steel  Drag  Saws  " 
"  Atkins  Mill  Saws  " 
"Atkins  Braces  " 
"Atkins  Machine  Knives  " 
"  Atkins  Plastering  Trmveb  " 
"  The  Story  of  Silver  Steel  " 
"  Saw  Sense  " 
"  The  Saw  on  the  Farm  " 
"  The  Manual  Training  Book  " 
"  Saws  in  the  Filing  Room  " 


Hack  Saw 

Plade  Does 
Not  Break! 


IF  you  ever  cut  metal  with  a  hack  saw  — it 
will  pay  you  to  know  about  Atkins  AAA  Non- 
Breakable  Hack  Saw  Blades.  .  j 

They  make  metal  cutting  faster  and  easier — do 
away  with  lost  time  and  material  and  broken  blades. 

Like  "Silver  Steel"  and  many  other  great  ira^ 
provements  in  saw  making— the  Non-Breakable:' 
Hack  Saw  Blade  is  an  Atkins  discovery. 

The  body  of  the  blade  is  of  tQiigh,  selected 
steel.   You  can  turn  and  twist  it  without  break-  * 
age  in  work.   The  cutting  edge  is  gas-and-oil ' 
tempered  to  give  quick,  easy  cutting. 

The  Atkins  Hack  Saw  Chart  (sent  free)  tells 
the  right  blade  for  every  metal  cutting  use  and 
lists  the  full  line  of  Atkins  AAA,  Non-Breaka- 
ble and  Power  Hack  Saw  Blades. 

Try  This  Blade — Now! 

If  you  send  us  your  name  and  address  and  10c  in  stamjM 
we  will  send  you  an  8  or  10  inch  Atkins  AAA  Non-Breakabl« 
Hack  Saw  Blade.  Try  it  on  your  regular  work.  We'll  return 
your  money,  if  it  isn't  the  best  blade  you  ever  usetLf 
Write  for  your  saw  today! 


LC  Atkins  &  Co.,  Inc.,  (^V)  Indianapolis, U.S. A. 

Maktrt  of  Silver  Steel  5au>«  and  Tool*;  Aatomobile  Clutch  Diact;  Meat  SHcer, 
Belt  SpMtHng,  Cigarette  and  Tobacco  Knivea  ;  Cabinet  Scrapen  and  Sp^^i^ffie*. 

Canadum  Factory:  Hamilton,  OnL;  Machine  Knife  Factory:  '£anca«ter,  N.  Y. 
Branches  in  New  York,  Chicago,  Memphis,  New  Orleans,  Atlanta,  MinneapoKa, 
Seattle,  San  Francisco,  Portland,  Ore.,  Vancouver,  B.  C,  Paris,  and  Sydney,  N.  S.  W. 
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Wurlitzer  Coraet  Outfit 


200  TEAM  OP 


Wurlitzer  Saxophone  Outfit 


Complete  Music  J  Outfits 

Sent  onTirial 


A  NEW  plan.  Wurlitzer,  the  largest  general 

*•  music  house  in  the  world,  is  offering  the  6nest  musi- 
cal insttximcncs  with  comrlete  outfits  at  factory  price.  With  e«ch  intcru* 
iTient  come*  a  handsome  carrying  case;  all  attachments  and  extra  part*: 
mu»U;  rack;  itutruction  book  and  book  of  musical  selections.  Everything 
you  need  at  a  tremendous  saving.  Total  cost  practically  that  of  the 
instrument  alone. 

P    Convenient  Monthly  Payments 

Any  Wurlitier  Complete  Musical  Outfit  will  be  sent  you  for  a  full 
week's  free  trial  in  your  own  home.  You  are  under  no  obligations  to 
buy.  If  you  decide  to  keep  it  you  may  pay  the  direcc-from-manufacrurcr 
price  in  small  monthly  sums.  A  few  cents  a  day  will  make  one  of 
these  beautiful  Instruments  and  outfit* 


your  own. 


These  Complete  Outfits  .re  'eady.   Send  for  one  on  free  trial. 


Violin 
Comet 
Saxophone 
TTomK>ne 
Mellophone 


Trap  Drum  Bugle 

Clarionet  Fife 

Piccolo  Guitar 

Flute  Mandolin 


Tenor  Banjo 
BanlO'MandoIin 
Banio-Ukelele 
Banjo 


Banjo-Ouitar 
Ukelele 

HawatianGuitar 

Viola 
Cello 


Send  the  Coupon  ^riS!f,lg 

The  instrument  of  your  choice  and  cvc^thing  in  the  com- 
plete outfit  fully  illustrated  and  described,  with  full  derails  of 
the  free  trial  and  easy  payment  plan.  We  are  manufacturer* 
of  all  musical  msmimen's.  This  wonderful  catalog  is  a  ver- 
itable musical  encyclopedia.  will  send  It  to  you  free 
and  without  obliKation.  Mention  the  mvisical  instrument  in 
which  you  are  interested.    Mail  the  coupon  now. 


The  Rudolph  Wurlitzer  Co.,  Dept.  1199 

117  E.  4th  St..  Cincinnati— 329  S.  W«b«ah  Are..  ChScafo 

Send  me  your  new  cataloK  with  illustrations  in  color  and  full 
description  of  the  Wurlit:er  Complete  Outfit*  and  detail*  of 
the  free  mat  and  easy  payment  otfer. 


Name. 


Vi       er  Violin  Out 


Address 


Pt€Q9e  Mention  Popular  Uechtntot 
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MITM' 
THE 


AND 
THE 


-TheTTaster 
^s^emMer 


BUILT 

WATCH 


Ti 


WdtlMin  7U>Li«ne 

The  movement  b  actually  smaller  than 
■  dime  in  diameter 

$175  to  $1,000  or  more 
depending  upon  the  caae 


Know  Something  About  the  "Works'* 
in  the  Watch  You  Buy 

HERE  are  limitations  to  human  handiwcrir 
in  watchmaking  which  American  genius  hai 
circumvented  by  the  miracles  of  machinery 

—  miracles  which,  for  exactitude,  precision  and  finish; 

—  transcend  the  skill  of  the  human  hand. 
We  have  told  you  that  Waltham  machineiy  creates  a  standatJ 
of  accuracy  unapproached  elsewhere  in  the  world.   That  x!t* 
"parts"  of  'Waltnam  movements  are  distinctive  In  material,  J*- 
sign  and  advanced  process  of  manufacture.   And  when  theit 
"  parts'*  come  to  the  Waltham  Master  Assembler,  they  meet  t^c 
eye,  the  skill,  the  knowledge  of  a  master  craftsman  thoroughly 
conversant  with  the  formulas  exclusively  Invented  and  developeJ 
by  Waltham  genius  in  watchmaking. 

He  is  the  assembler  of  the  Balance  and  Hairspring  (the  heart  an>i 
brain  of  the  watch)  which  ultimately  beats  upon  your  wrist  or  in 
your  pocket  432,000  pulsations  a  day,  year  in  and  year  out.  A 
transferring  of  energy  into  motion  that  is  truly  wonderful  wh' 
we  seriously  think  of  it. 

The  Aasemblcr  of  the  forei(m»bulIt  watch,  known  at  ■  "  repasscur,"  U  to  I* 
pitied.  He  knows  no  defined  standard  of  quality.  The  material  that  comctj 
for  Kla  inspection  ia  of  unknown  quantity  in  accuracy  of  construction  anJI 
finish.  His  capacity  U  rather  that  of  a  iudgc.  He  must  decide  on  cht  barot' 
information  and  appearance  whether  one  part  la  good  enough  to  equal  ori 
iiabilite  another.  Thia  condition  exiats  because  the  forelKn-bullt  watch  is  la, 
•Membled  watch  —  the  parts  made  in  many  shops  and  homes,  with  Aantf  mi*, 
chines ;  no  standardixation,  no  ideal,  and  every  buyer  of  a  fotelgz^builc  watJi 
incurs  this  liability. 

The  Waltham  Master  Asaembler  Is  unique.  He  is  a  product  of  Waltham  •upt««>' 
acy  in  watchmaking.  He  is  the  human  distinction  hidden  in  this  world'Hincil 
watch  —  a  unit  in  its  performance  which  has  placed  it  in  actual  compedtiot^ 
above  the  world's  finest  watches.  He  is  a  bving  symbol  of  Waltham,  KuardMl 
day  by  day  an  international  reputation,  at  once  a  guarantee  to  you  that  yoat 
purchase  of  a  Waltham  Watch  ia  a  lifeloi^  investment. 

Thk  Uotxi  h  eonHnaed  tn  a  beauttful  booklet  In  whkh  yoa  will  fin^  a  ffkerat  icekh} 
education.    Stni  fft€  apon  fcqauL     Wmtham  W^h  Company,  IVahham,  Mt»-  ' 


WALTHAM 


THE  WORLD'S  WATCH  OVER  TIMB 


Pleme  Mention  Popvlar  )i0Ohmn4o$ 


y  Google 
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Watermein's 
Ideadi 

Founteiin  Pen 

/-Briag.^  iininccliatc  plce^5urc  c\n3 
cycax^  of  t^pprecLc^iion  to  all  — 

LEVatern\ewn  Co.  191  B ro evd v e^y"  Ncv>brk^ 

Ghiciv<?o.    Boston.     S<\n  Frcv.nci3co.  Montrei».l 


Pleiue  Mention  Popular  Mechaniot 
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Plans  for 
Model  AeroplancM 

Scale  Orawinri,  «Hh  full  Buil<linr  uu} 
Flirinc  InuructloBi  kit  the  iolluoinr 
Idral  MoUl  AcropUnci,  •cot  upon 
rtcflp*  ol  price: 

NC.4  (N«»i]  CurtiM  Sea(vUj>e)...SOe 
DaHAVUXAND  Baixki  PiMe.  39c 
BlerkH  Monoplan*.  C«rti««  MlIU 
lary Tractor.  Ntvuport  Munoplaar. 
Taubr  Moikoplanc,  Vrcil  Proli 
Kacar  — 3$c  Each. 


Get  an 


Ideal  Model  Aeroplane 

for  Christmas! 

Building  and  Flying  Ideal  Model  Aeroplanes  is  the  finest  fun  you 

ever  had  because  Ideal  Models  art?  perfect  duplicate'  of  well  knov^n  aeroplanes. 
They  look  exactly  like  real  aeroplanes,  and  have  parts  and  fittinss  just  like 
actual  machines.  BuiVd  one  and  It-Bm  how  aeroplanes  are  constructed,  operated 
and  controlled.  You'll  have  fun  building  it  and  then  you  can  make  flights;  Ideal 
Model  Aerof)lan«  are  Kuaranteed  to  rise  from  the  ground  or  water  by  their  own 
power  and  fly  in  ihe  air. 

Build  eaid  Fly  Models  of  Real  Aeroplanes 

Ideal  Model  Aeroplane  GDnstruction  Outfits  make  building  easy. 
They  contain  all  parts,  fittings  and  materials,  with  Plans  and  full  Building 
and  Flving  Instructions— you  can't  go  wrong.  You  make  the  parts  and 
assomble  them  just  like  a  real  Aeroplane  mechanic.  You  can  get  OutfiU  to 
build  any  of  these  famous  Aeroplamnj  from  Ideal  Dealers  in  your  city  or  state, 
or  direct  from  us  where  wc  have  no  dealer: 


N  C  -  4  (NaMl-Curthd  S»«pJ»nr) .  Fln,«  i.<  cr.  M 
the  AlUotic  Ocnn.  4Vj  li.  MoJrI.  Scr  (xcture 
No.  I.   Cornplpte  Conitructiofl  Out-  ^{QQQ 

DeHAVILLA>a>  Battle  Plana    (TVH  4) 
Tht:  'plane  useil  by  ilie   AnierlcJin  Alc^  in 
I'rance,  3  ft   MikItI.  I'iclurFd  jliovr.  «^ 

Complete  Cotuiruttiua  Outfit  ^O.OU 

Blerloi  Monoplana.   Ttir  Famous  Cmw 
(.'h.mrrl  Mn>l,  I.  J  |t.  lire.        t»ttur»  Nil.  J, 
(  oitiiilrit  Cun:i!fuctiun  Ouilit.        0c  nn 
Vriit  ^O.UO 

Wett  o/  iMnvfr,  Colu.,  I 


Curtln  Military  Tractor.  The  'pUae  n«ed 
tor  irAlDiDf  piltri*.  3  It.  Model.  Sec  picture 
No.  4.  Coiirplcte  CotMtniciiuB  mn 
Outfit  ^iJOU 

Nieuport  Monoplaaa.  The  Fteoch 
S,.out  ■  Plane.  I  h.  Mndel.  Se«  pkture 
Nil.  4.    CMniplrle    Cotutnictxm    mm  /w% 

Outfit  ♦7.UU 

Cadi  PcoH  Racar.    A  Radnc-trpr, 

retutil  in^kinK  (Ij-rr.  Complete  Construe. 
tion  (lulfit.  MA 
Price  ♦4.50 

'rfer*  are  a  Ultle  Hiuhtr. 


Ideal  Racing  Aeroplanes  and  Flying  Toys  Are  Great  Fun 

Ideal  Racing  Aeroplanes  (Not  Models  of  Real  Aeroplanes) 
are  record  breakers:  they  fly  far  and  fast;  with,  against  or  acroMthe 
wind.  Ideal  Flying  Toys,  too,  are  fine  fun-makers  for  all  boys.  Dif- 
fi-rent  styles  to  pick  from,  all  well  made  and  reasonably  priced. 
Some  sold  in  knock-down  form  ready  to  put  together;  others  com- 
plete ready  to  fly. 

Idfal  Mtxlfl  Aerrtplanet,  Idral  HaHng  Afroptanr*  and  Ideal 
flving  7(>|/«  (ire  »>  Id  by  l.tiidtn^  Tnv,  Sjtorting  GOtid*  OJuI 
Drparlment  Sl>ve».  Afk/vr  tliem  itt  i/mtr  xtore.  B«SVRK 
you  yet  IDt'.AL  Xvdtt  Aeruptant»  beaau""  they  ora  th« 
htrt  and  th*  on  y  »ivr«  Ihtit  are  actual  coidr*  of  the 
real.fam^tua  a<  roplunrt. 

Idmtd  Aeroplane  Catalogu* — iOe 

Sen'l  !'>»  thii  Caraloitue  ol  Model  Aeroplann .  Pans  ami  Sup- 
(ilirs  and  An>l  out  more  about  theie  vonderiul  Modek  o4  real 
acru|>laiics.  Catalogue kent  poct|>aldlor  lOcenta,  >lainp« or  eallL 
Citrei  liat  ui  all  Ide^l  Dealer*. 


Ideal  ncroplanc  6  Supply  Co. 

Mitlinu  .ViHlfl  Afri>itlani  a  .Si/i.  r  Vjit 

1 59  Wooaiar  Street  NEW  YORK 

CV>r.  Wrot  lltnaton  Utrret 


^^^^ 


Google 
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Transportation —  The  New  Sport  for  Real  Boys 

If  you  only  had  a  railroad  of  your  own,  or  a  fleet  of  power  boats,  what  sport  you 

would  have!  Just  think  of  the  fun  being  president,  superintendent,  dispatcher,  engineer  and 
conductor  on  your  own  train  or  captain,  mate,  purser,  helmsman,  and  engineer  of  your  own  boats. 


Ives  Toys  make  this  all  possible.  There  are 
fine,  big  Ives  Trains  that  run  by  electricity. 
Start  the  powerful  electric  locomotive  by  a 
switch;  control  its  speed.  Stop  the  train  and 
reverse  it  at  your  will.  With  Ives  stations, 
switches,  sidings,  semaphores,  culverts,  tunnels, 
bridges  and  other  parts  you  can  have  a  complete 


railroad  system,  as  elaborate  as  you  wish.  Then 
there  are  Ives  Trains  that  are  pulled  by  me- 
chanical locomotives  with  strong  motors  that 
run  a  long  time  on  one  winding.  Ives  builds 
passenger  and  freight  cars,  baggage  cars, 
coal  cars  —  all  kinds  of  rolling  stock.  And 
they  are  built  to  last,  just  like  regular  cars. 


iVesToys 

Make  HappjyB^^ 


Ives  Boats  are  the  newest  and  finest  to>'s  out.  Made  of 
•teel  and  driven  by  screw  propeller  and  strong.  loiiK-run- 
ning  motor.  Steered  by  a  regular  rudder,  Ives  Boats 
speed  along  at  a  great  rate  for  long  distances  on  a  single 
winding.  There  are  twelve  inrxids  and  sizes,  among 
them  being  an  ocean  liner.U.  S.  Merchant  Marine,  patrol 
boat,  launch,  motor  boat,  freighter  and  others. 

Good  toy  stores  and  toy  departments  everywhere  sell 
genuine  Ives  Toys.    Be  sure  that  the  name  "Ives  "  is  on 


the  train  or  boat  you  buy.  For  4c  in  stamps  we  will  send 
you  either  our  booklet  on  boats  or  our  folder  on  trains; 
both  for  6c.  The  boat 
book  contains  rules 
of  the  sea.  signals, 
dictionary  of  nautical 
terms  and  other  navi- 
gation information. 


THE  IVES  MFG.  CORPORATION 

202  Holland  Avcntie 
Bridgeport,  Conn. 


y  Google 
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Build  Models  Like  Real  Automobiles! 

Structo  Tractors,  Trucks  aiid  Automobiles  are  built  like  real  machines.  They  are  real 
machines —  made  for  boys  to  build  —  have  parts  like  real  cars.  You  build  your  own  Automobile,  Tractor  or 
Trxick  — leam  the  principles  of  automobile  cooatruction,  and  have  a  lot  of  real  sport  while  you're  doing  it. 

Structo  Models  have  Ws  of  speed  and  pullmg  power.  Strong,  powerful  motors  send  them  over  the  road  in 
n>coid  time ;  straight  ahead  or  around  in  a  circle,  up-grade  or  on  the  leveL  They  have  many  features  of  real  cars. 


OF  BOYS 


Lonk  at  these  dandy  Models :  all  the  newest  tyi>e  machines  that  are  cop\e*  of  big  ones.  Pick  the  one  vou  want  now 
and  head  your  Christmas  Hat  with  a  Structo  Auto  Builder  Outfit.  Tell  all  the  folKS  to  be  sun  ano  get  you  one. 


Structo  Bear  Cat  Auto 

Modvl  No.  10 

16  in.  long.    Red  body.  Single-unit 

$6.50 


mi'tor 
Price . 


shaft  drive. 


Structo  Racing  Auto 

Modal  No.  8 


Green  body.  Single-unit  mo- 
tor: shaft  drive.  Price  


$5.00 


Made  Like  a 
Real  Automobile 

See  the  sliding  gears 
and  the  regular  differ- 
ential.  Throw  in  the 

Sears  and  she's  off ! 
[igh  or  low  speed 
and  reverse. 

Model  in  picture  above  Is 
Structo  Farm  Tractor; 
Model  No.  11.  e/\ 
Price  #7.5U 

Wtsf  of  Dtmvtr,  Colo., 
and  in  Oanada,  Prices  are 
a  little  higher. 


Structo  De  Luxe  Auto 

Model  No.  12 

16  in.  long.  Orange  body.  Triple-unit 
motor;  slidi 
mission 


tliding  gear  trans-  *  4  /\  f\i\ 
and  differential.  ^  1  U.UU 


Structo  Dump  Truck 

Model  No.  14 

Red  body.  Triple-unit  motor;  sliding 

Scar  transmission.  Load^|n  f^n 
umptng  attachment. Price  ♦ 


Ask  to  see  Structo  Auto  Builder  Outfits  in  the  Toy  Department,  at  the  Hardware  Store,  or  at  any 
Store  that  sells  good  toys.   Ask  for  them  by  name.   Get  one  and  you'll  have  loads  of  fine  fun. 

STRUCTO  MANUFACTURING  CO^  Freeport,  IlL,  U.  S.  A. 


J  Google 
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Buy  A  merican-Made  Toys 


Patronize  the 
toy  store  that 
displays  this  sign 


SANTA  CLAUS — the  good  American  that  he  is, 
this  year  has  turned  to  Uncle  Sam  for  his  toys. 
In  fact  the  pair  of  them  have  been  working  to- 
gether for  months  and  months  for  our  American  kiddies. 

They  have  planned  and  arranged  and  built  really 
wonderful  things.  They  are  original — there  is  a  host 
of  new  toy  ideas. 

They  are  conceived  and  built  by  American  men 
and  women  —  they  are  not  the  thoughts  or  work  of 
foreign  countries. 

American-made  toys  are  best  for  the  children  because 
each  toy  is  perfect.  The  design  is  right,  the  crafts- 
manship is  careful — there  are  more  to  pick  and  choose 
from.    They  are  educational — they  are  amusing. 

This  Christmas  make  children  happier  with  Amer- 
ican-made toys. 

This  season  —  this  coming  New  Year  —  resolve  to 
support  American  industries  —  to  protect  American 
trade.  Patronize  the  toy  store  that  shows  the  circle 
of  Uncle  Sam  and  the  laughing,  happy  children.  You 
will  find  there  the  greatest  assortment  of  Christmas 
and  all-year-round  toys — the  best  ones  too. 

This  spate  it  eoniributed  to  the  cause  of  A  merican 
industries  by  the  Toy  Manufarlurers  of  the 
U.  S.  A.,  Flatiron  BUg..  Neiu  York 


Google 
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^    The  Trade- Mark 
that  Reflects  the  Truth 

The  Ivcr- Johnson  is  known  the  world 
over  as  the  revolver  that  can't  go  off 
by  accident.  Drop  it,  throw  it,  or 
"Hammer  the  Hammer"  it  is  the 
safe  revolver. 

IVER  JDHNSDN 

REVOLVERS 

The  Ivcr  Johnson  is  aHve,  alert,  ready.  Drawn 
tempered  piano-wire  springs  assure  permanent 
readiness  for  use.  And  the  perfect  rifled  barrel 
speeds  the  bullet  straight  as  a  streak  of  light 
just  where  you  aim. 

Choice  of  three  grips:  Regular,  Perfect  Rubber. 
Western  Walnut. 

Three  Booklets  Free 

All  worth  rc'iclinp      "A" — Fircnrms.  *'B" — Bicycles 
■'C  '  -  MotJtrcycks.    Yours  free  tiuTcly  for  the  Asking. 

If  your  tUaUr  cnnnot  supply  'ho  Iwr  Johnson,  send  us 
his  n;«me  ;muI  address.    We  uill  supply  you  ihroufth  him. 

IVER   JOHNSON'S   ARMS    &    CYCLE  WORKS 
307  Rivtr  Street.  Fitchburg.  Ma«t. 

(  »i.,mh«-rN  Si  .  Nrw   York  TW-Markcl  Si..  S«n  Franci»co 


Plcaae  Ucntion  Popular  ilechanica 


i.y  Google 
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/T piece  of  gUss  #  /  '  just  «  bii  of  tand  of  silt  r  f  0^ 
^JX.  c^tactly  combiAcd.  circfollf  Ached,  skilfully  {omicd 

— and  wiodovfs  open  upon  other  worlds,  too 
tiny  or  too  far  away  for  naked  eyes  to 
•ee.  Marvelous  instrumenti  come  to 
the  aid  of  industry,  or  play  their  TitaJ 
part  in  war,  on  land  or  tea  or  in  the  airt 
old  eyes  grow  younp,  and  weak  eye« 
■tronf; — all  through  these  wonderful  bit« 
of  giRss  called  lenses,  perfected  by  sci- 
ence that  men  may  see  better  and  farther. 


^  The  mirroMopo.  revcalinir  all  arouod  as  tbo 
ftwarnainir  lite  o(  orKanisms  too  saiall  to  meas- 

urt — 

^  The  trl<-8copc  lens,  through  whirh  dim,  distant 
Ftarii  draw  near,  nnd  man  explores  the  axc-old 
tuystirrics  of  celestial  <  ycles — 

q  The  onerrine  camera  lens,  through  which  our 
mudero  world  writes  bUtory  in  pictures — 

n  The  projection  lens,  which  translates  still  er 
uiuviDg'  pictures  from  slide  or  film  to  screen — 

Q  G-eat  searchlisht  mirrors.  ranKO- finders,  (run- 
siehis.  binoculars,  periscopes — the  eyes  of 
our  fleet  and  our  army. 

lenses,  which  correct 
richness  and  com- 


fl  Ophthalmic  (eyeylass)  ler 
^  cvrsiifhi,  and  add  to  life's 
fort— 


Precise  and  delicate  instniments.  for  exact 
Bcienti6c  research  in  many  fields. 

These  suirirest,  but  (all  far  short  of  meaiurios 
the  countless  services  rendered  daily  to  hu- 
manity by  the  world's  lamest  manufacturera 
of  lenses  and  optical  instruments. 

WriU  for  liltratura  on  anif  optical 
procuct  in  which  yo*  orf  inUr«tU4. 

Bausch  &  LoMB  Optical  Company 


 .f  Bw*«*Of  —td  SpfHatIt   LrntrM.  P\H*- 

Rochester.  New  York 
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BUY  YOUR  CHRISTMAS 
GIFTS  TODAY 

Soloct  your  Diamond  and  Jewelry  Rifta 
frum  our  126-paKe  Catalog  Number  8G. 
Sfnd  your  onicr  for  prompt  shipment. 
Your  Credit  ill  vtxKl.  Wh  truttt  you  for  all 
the  KOodn  you  want  on  the 

Lyon  Charge-Account-Plan 

You  pay  nothinsr  in  advance— not  one  cent, 
Fhipmenta  are  made  at  our  expense  and 
riKk.  You  examine  first  and  only  aftor 
BHtisfied  you  aond  as  firet  payment. 

Then  Bend  only  HV'r  monthly— at  the  rate 
r.f  a  few  n-nts  a  day.  You  iret  f  ull  protec- 
tiun  un<l«T  our 

8%  Yearly  Dividend  Offer 

Every  "Lyon"  Diamond  ia  backed  by  our 
binding  auarant**,  covering  the  quality 
and  value.  MOKK  than  that.  On  the 
oxchaniJre  of  any  "Lyon"  DiaTiond  for  a 
Inrirer  one,  you  get  8"'  YEARLY  IN- 
CREASE IN  VALUE  — 8^^' 
MOKE  than  what  you  paid. 

Our  75  Year**  RepuUtion 

jruaranlt>e«  you  honest  srooda  at  lowest 
pricos.  If  our  Diamonds  lion't  represent 
SUPERIOR  VALUE,  return  at  our  ex- 
pen-ne.  No  ohliKation,  annoyanro,  or  r«'«l- 
tape.  You  don't  pay  a  cent  until  you  arc 
pleased  beyond  yuur  expt-ctatlona.  Send 
t>  Dept.  3G  for  our  12&-pa*ro  Chri«tm:i.q 
llartrain  Cataloir.  Invest itrato  our  RI-> 
MAKKARLE  OFFER.  L<t  u«  explain 
h..sv  you  can  earn  an  EXTRA  BONU.S. 

Special  ca»h  ditcount  of  1S"»  for  thia 
month  only 

J.  M.  Ljfon  &  CoBpany,  1  Maida  Lue,  New  Yorh 


727 A  15  jewel  10 1^ 

■  .'(iV<-ar  j;o  ' 
ri?l  watcl] 


per  annum 
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J^r)  r\  ^        —  the  gift  that  helps  to  make  her 
^^"^■^^  Christmas  merry  —  then  keeps  a 

picture  story  of  the  Christmas  merriment, 

EASTMAN  KODAK  CO.,  Rochester,  N.  Y.,  T/ie  Kodak  City 


Pltate  Mention  Popular  Mechanic* 
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^\ou  can  Bet  there's  a 

Columbia  J^ry  B^^ttery 

back  of  this  bell  ^ 


IT'S  a  sassy  ring — an  insistent  ring — 
a  ring  that  never  fails.  It's  the 
lusty,  vigorous  rin^  that  millions  of 
Columbia  Dry  Batteries  are  pounding 
out  in  millions  of  homes  day  after  day, 
year  after  year. 

But  these  peppery  little  Columbias 
do  more  than  make  the  lustier  tone — 
they  last  longer.   Yet  they  cost  no  more. 

When  the  doorbell,  buzzer,  or  other  electric 
necesiity  «bout  the  house  begins  to  yawn  and 
quit,  a  new  Columbia  or  two  will  give  a  new 
lease  of  life.  .  .  .  Don't  ask  for  just  "a  battery" 
— make  the  man  understand  you  want  Columbia. 

The  Columbia  Dry  Battery  does  71  jobs — from 
harp  playing  to  egg  testing.  The  universal  uaea 
are 

—to  ring  doorbells — to  light  flashlights 
—to  buzz  dining  room  buzzers 
—to  regulate  the  heat  io  homes 


— to  run  toy«  for  kiddiei 
— to  make  telephones  speak  up 
— to  ignite  the  power  in  autoa.  motorboati,  nd 
farm  engines. 

For  sale  io  every  store  where  you  would  oar- 
uTMlly  inquire.  Fabaestock  Spring  Clip  Biadiag 
Posts,  BO  extra  charge. 

NATIONAL  CARBON  COMPANY.  Inc. 

Cleveland,  Ohio 
Canadian  National  Carbon  Co.,  Limited 
Toronto.  Ontario 

THE  STORAGE  BATTERY 

WHEN  you  buy  a  Storage  Battery,  look  for  the 
Pyramid  Seal — it  distinguishes  Columbia  from 
all  others,  and  is  the  symbol  of  the  famous 
Columbia  Storage  Battery  guarantee  of  deBaite 
power  for  a  deSnite  time.  .  .  .  Any  Columbia 
Service  Dealer  or  Service  Station  will  gladly  ex- 
plain to  you  the  advantages  that  only  Columbia 
Storage  Batteries  can  give. 


Columbia 

F^^Batteries 


Pleaae  Mention  Popular  M9ehanie$ 


Ly  GoOgl 
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cTVIr.  Smith 

had  a  horse — 

Mr.  Brmcn  xcanied  to  buy  the  horse,  hut  he 
didn't  hixnc  much  about  horses.  Mr,  Smith  said 
if  he  dtdti^t  like  the  horse,  he  icotdd  gii^e  back 
Bro-xn^s  money.  Bui  Mr.  Brmcn  figured  thnt 
if  the  horse  xcere  right.  Smith  tcould  let  him  try 
it  out  first,  b^ore  he  paidjbr  it.  So  he  didnU 
buy  the  horse,  although  he  icatded  it  badly. 


We  are  not  like  Mr.  Smith  and 
his  horse.  We'll  let  you  prove 
to  yourself  before  you  buy  it  that 
the  1900  Cataract  Electric  Washer 
saves  time,  money,  work,  and 
clothes.  The  1900  dealer  in  your 
town  will  deliver  a  Cataract 
Washer  right  to  your  home.  After 
you  have  tried  it  out, you  may  start 
paying  for  it  on  terms  to  suit  your 
convenience.  And  it  will  pay  for 
itself  in  the  money  you  can  save. 


Special  Feature.  It  is  the  magic 
figure  8  movement  that  makes  the 
lyOO  Cataract  the  perfect  washing 
machine.  By  means  of  this  the 
water  is  forced  through  the  clothes 
in  afigure  8  movement — four  times 
as  often  as  in  the  ordinary  washer. 

Fill  out  the  coupon  today.  If  you 
do  not  have  electricity,  write  us 
about  our  other  washers.  We  have 
themin  many  sty les,and  at  all  prices. 


1900  CATARACT  WASHER 

19e«  WASHER  COMPANY,  Binshamton,  N.  Y. 
Cutadlao  Factory  and  Office,  357  Yonge  Street,  Toronto 


No  part*  inihe  tub.  otui  no 
heavy  cylindert  to  lift  out. 


vsringtr  uorkt  tlectricallif. 


Thf.  vcatrr  mrtrU  throuffh  the 
tub  in  a  figxirt  H  movement, 
and  four  tinMt  at  ofttn. 


Cornea  i'm 
S  and  IJ 
ahetft 
site* 


1900  Washer  Company 
BinghAintoo,  N.  Y. 
Pleas*  tend  me  detailed  infor- 
mation,  and  the  name  of  the 
nearest  1900  dealer. 


Name. 


Address. 


City  and  State. 


Please  Mention  Popular  M*chantc$ 
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ion 


Dependable  Priming  Plu^s 


Firti  Httf 


Equip  Your  Engine  So  It 
Sure -Fires  When  Cold 


Champion  Dependable  Priming  Plugs  sure- 
fire cold  motors  because,  with  the  priming  cup 
right  in  the  plug,  the  gasoline  trickles  down  the 
core  of  the  plug  and  drips  from  the  sparking 
point  where  the  spark  jumps  and  is  the  hottest 

They  are  imperative  in  cold  weather  for  the 
hundreds  of  thousands  of  cars  that  dtrnot  have 


priming  cups,  and  are  infinitely  better  for  those 
that  do,  because  priming  cups  let  the  gas  m  too 
far  from  the  spark  plug.  Every  car  can  be  easily 
equipped  with  these  plugs  in  a  few  minutes^ 

Get  a  set  of  Champion  I>ependable  Priming 
Plugs  from  your  dealer,  and  insure  ea3>-  starting 
in  cold  weather.   Price  $1.50  each- 


Champion  Spark  Plug  Company,  Toledo,  Ohio 

Champion  Spark  Pbtg  Co.  of  Canada,  Limited.  Windsor.  Ontario 


Google 


popuLAS  intcHAMics  ASTnnsno  ncnoH  ui 


Are  You  Using 
Tubing  in  Short 
Lengths? 

As  large  manufacturers  of  light 
gauge  steel  tubing  ¥re  accumu- 
late great  quantities  of  short 
lengths. 

We  offer  this  first  class  material 
at  attractive  prices. 

SIZES 

From  ^,4  in.  to  3  in.  Outside  Diameter. 
From  II  to  22  gauge. 
LettgtlM  2  feet  ancl  imder. 

Facilities  for  forming  to  various 
shapes. 

Send  us  your  inquiries. 


(STANDARD  WELDING  DIVISION 


>  o  M  9»  A  xsr 
CLEVELAND.  OHIO 


OIhI  I  JQI  Barts,  Gear  Rbigt,  UMb  and  Mod  AutadMn 
PRODUCTS  /or  m  Aalmothm,  VMU,  and  aOkr  bdmtrtu. 
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Tia<l«  mark 
CO  trtTj 

H«BM 

C»raeak 


cLj\sr/c  M/vrr 

Unde:rwej\i2 


CUARANTEE-Wt,  duaranie*  Harws  Under- 
wear abnoJuteiy  -  every  thread,  atitcti  and  but- 
ton. We  guarantee  to  return  your  money  or 
tiv9  you  «  n«w  garment  if  any  •e«jn  6reafc«. 


Quality  and  care  put  into  Hanes 
Underwear  will  astound  any  man! 

YOUT)  rate  Hanes  winter  Men's  Union  Suits  and  Shirts  and  Drawers  aensationtJ  value  if  70a 
followed  the  bales  of  fine,  long-staple  cotton  from  the  moment  they  entered  the  Hanes  Plant 
until  you  saw  Hanes  Underwear  packed  into  boxes  for  shipment  all  over  the  nation! 

What  goes  into  Hanes  in  quality  and  workmanship  comes  out  to  you  in  extra-wcmr, 
extra-comfort,  extra- warmth  I  We  tell  you  frankly  that  Hanes  is  the  biggest  underwear  value 
ever  sold  at  any  price!  Prove  our  statement  for  your  own  aatiafactioat 

Read  every  detail  and  compare  with  the  circles  in  the  diagram  figure  above,  because  yoa 
should  understand  what  Hanes  hands  you:  Guaranteed  unbreakable  seams,  with  reinforcements 
at  buttonholes  and  at  every  strain  point;  elastic  knit  collarette  that  snugs  up  to  the  neck,  pre- 
venting gaps;  shape-holding  elastic  knit  shoulders  that  "give  and  take";  durable,  snug-fitting 
three-button  sateen  waistband;  elastic  knit  wrists;  pearl  buttons  sewed  on  to  stayl  Put  behind 
that  array  of  wear  and  comfort  features  Hanes  perfect  workmanship  and  Hanes  quality! 

Hanes  Union  Suits  have  never  been  near-equaled  at  the  price.  They  have  all  the  desirable 
features  of  Hanes  Shirts  and  Drawers  with  a  closed  crotch  that  stays  closed! 

'^HatlAft*'  I  Jninn  Sllltft  for  RnVft         "  wonderful  value  as  our  men's  gar- 
naneS      union  OUlI.S  ror  OOyS  ^^^^  To  mothers  and  fathers  Hanes  boys* 

Union  Suits  are  superb.  Cozy,  fleecy  warmth  and  the  finest  workmanship  put  these  boys'  suits 
in  a  class  distinct  from  all  others.    They  certainly  do  stand  the  wear  and  wash! 

See  this  Hanes  Underwear  at  your  dealer's.  If  he  cannot  supply  you, 
write  us  immediately.   Any  Hanes  garment  will  outlive  our  guarantee t 

P.  H.  HANES  KNITTING  CO.,  Winston-Salem,  N.  C  "Sil^iSS* 

Womimg  to  tha  Trada — Any  garment  offered  as  "Hanea"  ia  a  aubatitute  unleaa  U  b««r«  the  Hanea  l«b«l. 
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THEME  IS  MORE 
Than  a  third 

or  A  CtKTURY 
OF  KNOWING 
HOW  BCr^IND 
fVfRY  PAIR  Of 
*d  L  DOUGLAS 
SHOES  V»MAT 
FVr«  PRICE  YOU 
PAY.  YOU  A  L 
WAYS  RECFIVt 

»uLL Value  for 

YOun  MONir. 


L.  DOUGLAS  SHOE 


1HE  STAMPCO 
PRICE  IS  NtVER 

CHANGED 
THIb  PROTECTS 

the  wearers 
against  un- 
reasonable 
profits  and 

has  saved 
Them  millions 

cf  dollars 

ON  THEIR 
FOOTWCAti 


JHE  SHOE  THAT  HOLDS'  ITS  ^SHAFV 

55^2       ^TH        ^9-22  k  ^10^ 

You  can  save  money  by  wearing 
W.  L.  Douglas  shoes,  the  best 
known  shoes  in  the  world.  Sold 
by  106  W.  L.  Douglas  own  stores 
and  over  9000  shoe  dealers. 
W.  L.  Douglas  name  and  the 
retail  price  stamped  on  the  bot- 
tom guarantees  the  best  shoes  in 
style,  comfort  and  service  that 
can  be  produced  for  the  price. 


The  stamped  price  is  W.  L.  Douglas  personal  guarantee 
that  the  shoes  are  always  worth  the  price  paid  for  them. 
The  prices  are  the  same  everywhere — they  cost  no  more 
in  Sain  Francisco  than  they  do  in  New  York. 

W.  L.  Douglas  shoes  are  sold  through  our  own  stores 
direct  to  the  wearer  at  one  profit.  All  middlemen's  and 
manufacturing  profits  are  eliminated.  By  this  method 
of  marketing  oiu*  shoes,  W.  L.  Douglas  gives  the  wearw 
shoes  at  the  lowest  possible  cost. 

W.  L.  Douglas  $7.00  and  $8.00  shoes  are  absolutely  the 
best  shoe  values  for  the  money  in  this  coimtry.  They  are 
the  leaders  everywhere.  W.  L.  Douglas  $9.00  and  $1 0.00 
shoes  are  made  throughout  of  the  finest  leather  the  mar- 
ket affords,  with  a  style  endorsed  by  the  leaders  of  Amer- 
ica's fashion  centers;  thev  combine  quality,  style  and 
comfort  equal  to  other  makes  selling  at  higher  prices. 

W.L.Douglas  shoes  are  made  by  the  highest  paid,  skilled 
shoemakers,  under  the  direction  and  supervision  of  expe- 
rienced men,  all  working  with  an  honest  determination  to 
make  the  best  shoes  for  the  price  that  money  can  buy. 


B0T8 
SHOES 
BMt  U  th«  WorU 
94.00  fi.SO^B.O* 


CAUTION 
Insist  upon  hav- 
ing W.L.  Douglas 
shoes  with  nis 
name  and  price 
stamped  on  the 
bottom. 


If  W.  Ii.  Douglaa  ftboes 
cannot  be  obtained  in  your 
vicinity,  order  direct  from 
factory  by  mail ,  Parcel  Post 
charsea  prepaid.  Write  for 
niuBtrated  Catalog  ahowlAK 
how  to  order  by  mall^ 


rxMidMt  w.  L.  i>oiroLM  nwB  CO. 

13(  >pkrk  St.,  BroektOB,  Maaa. 

MiiiiiiiiiiiiiiiiimiiniiiniiiiiiiBiiniiiniiuiiuiiuitiiiiniiHiimiiiiiniiiitiiiiiiiiiii^ 
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Here  it  is— the  new  INDIAN  Scout  Model  G-20} 
The  practical  motorcycle  for  the  thousands!  The 
motorcycle  of  the  futxire!  New  in  conception — new 
in  desi^ — new  in  construction — new  in  a  hundred 
tmoortant  details. 

Vision  and  courage  built  it — made  it  powerful, 
strong  and  sturdy  like  its  famous  predecessors  in  the 
INDIAN  line — made  it  one  hundred  pounds  lighter 
than  its  big  brother — the  INDIAN  Powcrplus. 

Beautiful,  well  tMlanced  and  mechMucally  perfect,  the  new 
INDIAN  SctHit  sets  the  hifh  w«ter  mmrk  as  an  ideal  middle- 
weight motorcycle.  It's  avtyhitionary  in  that  some  prindplca 
of  design  of  the  post  have  been  discarded  and  n«w  theories  of 
construction,  assured  by  froeUing,  practical  ezperiaoce,  hava 
been  incorporated. 

And  INDIAN  dealers  the  world  over  have  taken  to  (he 
INDIAN  Scout  lilce  wild  fire.  Personal  visits  to  the  factory  and 
peremptory  orders  for  deliveries,  rush  orders  by  telegram  and 
letter  and  cable  from  far  points  from  dealers,  even  before  aaeing 
the  demonstrating  model,  have  assured  a  wonderful  production 
for  1920. 

Bat  the  new  marvelous  middleweight  model  is  only  one  fea- 
ture of  the  new  season's  INDIAN  line.  A  wondarfully  improved 
bigger  volved  INDIAN  Powerplus  with  exclusive  Cradle  Spnng 
Frame  for  the  maximum  in  power  and  speed  and  riding  comfort, 
and  the  electrically  equipped  INDIAN  Powerplus  with  two  unit 
ignition  and  lighting  system  are  outstanding  faaturea  of  th« 
INDIAN  1920  motorcycle  offerings. 

INDIAN  Leadership — supreme  for  ntany  years 
lured  for  all  the  years  to  come. 

See  your  INDIAN  dealer  today.  Phont  him.  Get 
immediate  demonstration  of  the  motorcycle  marvela. 

HENDEE  MANUFACTURING  COMPANY 

Dept.  37,  SPRINGFIRLD,  MASS. 
TAe  L^titmt  MoforcycAe  Manufacturer  in  th*  World 
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All  Sizes 
Styles 


  • 

Money -Back  Cartridges 


U.  S.  Cartridges  are  sold  with  the  broadest  guar- 
antee ever  made  on  ammunition.  It  is  simply  this: 
If  you  don't  like  them,  get  your  money  back. 

We  have  authorized  every  dealer  who  carries 
U.  S.  Cartridges  ta  refund,  on  demand,  the  price  of 
the  whole  box  to  anyone  who  doesn't  like  them, 
and  returns  the  unused  part  of  the  box. 

©CARTRIDGES 
For  all  make./  of  fireamw 


There  is  no  22  Long  Rifle 
cartridge  as  accurate  at  all  dis- 
tances from  SO  to  250  yards  as 
U.  S.  22  N.  R.  A.  Long  Rifle 
Lesmok  Cartridges.  This  is 
SO  more  yards  of  accuracy 
than  has  hitherto  been  possible 


with  22  rim-fire  ammunition. 

Solid  bullet  for  target  work. 
Hollow-point  buUet  for  small 
game.  Cost  no  more  than 
ordinary  cartridges.  SenJ  for 
a  cofy  of  Tht  U.  S.  Game  Laiv 
Book — Free. 


UNITED  STATES  CARTRIDGE  COMPANY.  Ill  Bt-iwj,  Ntwlack 


We  make  exactly  the 
same  guarantee  with 

(yj<)\BLACR  SHELLS 

^'ou  can  get  your 
pcc  load  in  smokeless 
or  black  powder  in 
The  Black  Shells  and 
your  money  back  if 
you  want  it. 

Thousands  of  shoot- 
ers claim  they  take 
less  "lead,"  shoot 
closer,  with  The  Black 
Shells  because  they 
are  as  quick  as  light- 
ning. They  are  posi- 
tively waterproof,  too. 


Ocnerd  Sclllnc  Aseniii  -  Nationil  Lcid  Company.  Boiton,  Bufiilo.  Clarelind.  Cbicato,  Si.  Louli,  Cincinnati;  United  L«ad 
Coffipiny,  New  York,  Philadelphia;  Nttional  Lead  and  OH  Company.  PiltiburKh;  Jamei  Roberttoo  Lead  Co..  Baliinwre; 
American  Smellers  SccuriilM  Co.,  San  Francisco;  Hincston-Sralih  Ann»  Co.,  Wionipci:  Jobs  Hallam,  Ltd.,  Toronio. 
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To  Owners  of  AC -Equipped  Cars 


Is  your  engine  running  as  smoothly 
or  as  powerfully  as  you  have  the 
right  to  expect? 

If  not,  ask  yourself  whether  you 
have  played  fair  with  the  manufac- 
turer of  the  car  you  drive. 

Do  you  always  insist  that  your  dealer 
give  you  AC:  Spark  Plugs  when  vou 
ask  for  them — or  do  you  permit  nini 
to  sell  you  something  *'just  as  good"  ? 

The  manufacturer  of  your  car  chose 
AC  Sf)ark  Plugs  as  standard  equip- 
ment because  he  found  AC  Spark 
Plugs  best  suited  to  the  needs  of  his 
product. 

His  choice  was  the  result  of  exacting 
tests  conducted  by  his  chief  engi- 
neers— tests  in  which  all  other  plugs 
had  the  opportunity  to  qualify. 

The  manufacturer  knows  how  im- 
portant the  proper  spark  plug  is  in 
the  successful  functioning  of  his  en- 
gine. Profit  by  his  experience;  fol- 
low his  judgment;  always  demand 
and  get  AC  Spark  Plugs. 

Most  fine  passenger  cars  and  most 
trucks  and  tractors  of  established 
reputation  have  AC's  as  standard 
equipment 

No  matter  what  car  you  drive  you 
can  secure  an  AC  Spark  Plug  that 
has  been  specially  designed  for  it. 
For  there  are  various  types  of  AC 
Spark  Plugs  designed  for  every  make 
and  style  of  engine. 

Champion  Ignition  Company 
FLINT,  J)Cu/i:g^n 

U.  a.  P«t.  No.  1.186.7J7,  April  13,  1916.  V.  S.  Pal. 
No.  I;Z1«.1SS,  Feb.  li,  1917,  Other  Patenia  Pgn<lmc 


^^■■^  The  Sta 


Standard  Sparky 
)fthe  florid 
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lb  the  Couniry  Every  Sundcii| 
With  YoupWorMs  Chdmpiorf* 

To  your  favorite  lake  or  stream  or  country 
resort — hunting,  fishing,  or  just  touring — 
every  Sunday  is  a  real  vacation  when  you 
have  a  Harley-Davidson. 

The  whole  countryside  is  yours  to  enjoy,  for 
miles  mean  just  pleasant  minutes  when  you 
ride  'The  World's  Champion."  You  will 
ride  it  to  work  and  back  every  day,  skimming 
past  the  crowds  and  the  street  cars;  you'll 
spin  out  into  the  country  'most  every  evening 
after  supper,  and  when  Saturday  comes — 
Oh,  boy! — over  the  hills  and  away  you  go! 

Harley-Davidson 

World's  Champion'* 

is  the  cheapest  form  of  quick  travel — 40  to  60  miles 
on  a  gallon  of  gasoline — ^its  cost  of  upkeep,  fuel  and 
tires  should  never  bother  you. 

Speed  ?  Dependability  ?  Read  over  the  record  of  recent  Harley- 
Davidson  triumphs  on  track  and  road  and  judge  for  yourself. 

You  appreciate  mechanical  excellence.  Let  the  Harley-Davidson 
dealer  show  you  the  kind  of  workmanship  that  goes  into  this 
motorcycle.    Ask  him  about  his  easy  payment  plan. 

Harley-Davidson  Motor  Co. 

Milwaukee,  Wisconsin 

J'leaae  Mention  Popular  Mechanioa 


Ndilondl  Owmpion 
World's  Chdinpion 


Harley-Davidson  won 
200- mile  National  Cham- 
pionship at  Ascot  Speed- 
way, Los  Angeles,  June 
22nd.  Won  all  five  places. 

Harley-Davidson  won 
200-mile  World's  Cham- 
pionship, Marion,  Indi- 
ana, September  1st.  Fin- 
ished first,  second,  third. 

Harley-Davidson  holds 
Three-Flag  Record  (Can- 
ada to  Mexico)  for  both 
Heavy  and  Medium- 
Weight  machines. 

Harley-Davidson  holds 
New  York  to  Chicago 
record. 
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Buy  Today 


Bi-lchrr  rinc;  one  fine 


X-«i 
Ittuutiful  dik- 
uuniili.  platiiiutti 
Hi-t,  surround  a 
blur  faceted  tap- 
pbir«-.  tll.'i. 


X-7f)0ni!Jip»rk- 
iiHiL  ♦J<i«!-whitp  <li- 
aicKiiiJ  aft  TiPTuny 
nlvk.  175. 


of 


vtjiU' 


X-74  HsqBMte  di- 

lUtKrlid.  hrn»(;on-:(rt 
in  platinum  aM<uul- 
iOK.  I12S. 


IMlti'm 
fiM.  v't  witb  .trvcti 
pi-rfcclly  cul.  hliio- 
whitr  ili&inoiMU.  %Ki. 


X.72 
fany  alylr 


foU  Tif. 

diunoiiii. 


rrMuunood 
ritHt.  SM. 


OltWtiT 


X-7fl 
tfiild  tooth  rinii, 
uiic  ftiic  diamodd 


in  »  K'-li'J 
M-l  witb 


X-70  a«BKaeo<i 
nuMivp  KTen-atktDond 
plAliijutD-»rt  rluslcr 
ting.  %lh. 


X-78  TtffdP-  atylo 
■olid  t'M  nna:  one  &d« 
dl»m<iod.  ttOO. 


X-77  IVrtty  lnvaltuT* 
nrl  withont-  fini! diamnud 
And.  one  i;«>uuinc  wliole 


Xmas  Selections 

on  Credit  at  Cash  Prices 


Any  of  these  Splendid  SWEET  Spe- 
cials sent  ON  APPROVAL  at  our  ex- 
pense.  If  entirely  satisfied  after 
examination,  pay  only  b  of  price;  balance 
in  ten  monthly  payments.  SWEET'S 
Policy:  You  must  be  satisfied  or  no  sale. 

Every  Diamond  of  Superior  quality, 
blue-white,  perfect-cut.  PROFIT- 
SHARING  PLAN.  We  accept  SWEET 
Diamonds  in  exchange  at  full  price,  plus 
7  i<if;'t  yt-arly  increase  in  value.  Liberty 
BondM  accepted  at  face  value. 

128-Page  De  Luxe  Catalogue 
of  Xmas  SoggesdoDs 

Select  your  gift  before  Christmas  and 
get  it  on  cre<Ht.  Maiden  Lane's  greatest 
collection  of  precious  gems,  watches, 
jewelry,  silverware,  etc.,  beautifully 
illustrated.  Ten  months  to  pay  on  every* 
thing.    Write  TODAY  to  Dept.  69  T. 


FREE 


<inc  finr  dmtnAnd, 
hixieon-»i.-t.  %M 


X- 

di^tmoni! 
Ktylc  sFtlinir. 


Rol.l. 

ainond  duster. 

IKS) 


ffvrti'diainond 
|j|»tiiitiro-»(-t  chtf- 
ter  rina.  $tJo. 


LWS¥^ETece 


"the  house  of  qUALITy" 


;  2-4  MAIDEN  LANE, N.Y. 


5? 
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Only 


Mr.  Edison's 

Wonderful  New 
Amberola 


^  and 

After 
Trial 


Yes. 

we  will 
send  you 
the  New 

Edison  Amberola. 
the  product  of  the 

world's  greatest  inventor*8  genius,  the 
phonograph  with  the  wonderful  dia- 
mond stylus  reproducer  and  your  choice 
of  the  latest  Diamond  Amberol  Records 
on  free  trial  without  a  penny  down. 
Seixe  this  opportunity.   Send  coupon. 


Rock  -  Bottom 
Offer  Direct 


If,  after  the  free  trial,  you  decide  to  keep  Mr.  Edison's 

superb  new  instrument,  send  us  only  $1.00.  Pay  the  balance  on  the  easiest 
kind  of  monthly  payments.   Think  of  it  —  a  $1.00  payment,  and  a  few 

dollars  a  month  to  Rpt  this  wonderful  new  style  outfit  —  Mr.  Edison's  jrreat  phonograph 
with  the  diamond  stylus  reproducer,  all  the  music.il  results  of  the  highest  price  outfits  —  yes, 
the  greatest  value  for  $1.00  down,  balance  on  easiest  monthly  terms.  Convince  yourxelf— fre© 
trial  first!  No  money  down:  no  C.  O.  D..  not  one  cent  to  pay  unless  you  choose  to  keep 
the  inttrument. 


New  Edison  Amberola  in  Your  Home  on  Free  Trial 
Entertain  your  family  and  friends  with  the  latest  song  hits, 

with  your  favorite,  old-time  melodies  —  with  everything  from  grand  opera 
to  comic  vaudeville.    Roar  with  laughter  at  the  side  splittinK  minstrel  shows.  Then, 
after  the  trial,  send  it  back  at  our  expense  if  you  choose.  Or  keep  it  t  n  our  Rreat,  rock-bottom 
offer.  Smnd  thm  coupon  noitf. 


NewEdisonCatalog  I 

Your  name  and  address 

on  a  postal  or  a  letter  (or  just 
the  free  coupon)  is  enough. 
No  obligation  in  asking  for  catalog.  Find  out 
about  Mr.  Edison's  great  new  phonograph.  Get 
the  details  of  this  offer — while  thia  offer  laata. 
Write  today— now. 

F.K.BABSON,  Edi»on  Phonograph  DUts. 

1359  Edison  Block,  Chicago,  Illinois 
Canadian  Officmt  355  Portage  Ats.,  WiDoipeg,  Manitob* 


To  F.  K.  BABSON,  Edi»oa  PboBopapk  Dists. 

1359  E<liM>a  Block,  Ckicftgo,  Illinoi* 

Gentlemen:  Please  send  me  your  New  Ediaon  Cats. 
loK  and  full  pRrticulars  of  your  free  trial  offer  on 
the  new  model  Edison  Amberola. 


Address. 
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LEARN  VULCANIZING  and 
ANTI-SKID  RETREADING 

FREE  OF  CHARGE  OR  OBLIGATION 

n 


DaaM«  8q«arc  DU- 


in  an  sectiQiiaol 
tlie  Coontiy  where  we  teach  prospective 
purchasers  of  our  equipment  how  to  do 

Anti-Skid  Retreading  and 
General  Tire  Repairing 
FREE  OF  CHARGE  OR  OBLIGATION 


Let  Us  Show  You  How  to  Start  Making  More 
MONEY  THAN  YOU  EVER  DID  BEFORE! 

You  Will  Be  Independent  and  Have  Your  Own  Business 

in  the  Automobile  Field  Which 
Is  Growing  Larger  Every  Diqf 

Wm  C»n  Fumto*  Oar 

MODEL  A  EQUIPMENT 

that  will  do  any  job  that  comes  into 
your  Tire  Shop  from  Section  Work  to 
Retreadinff  Complete  with  bead  plates, 
Anti-Skid  Matrices,  Boiler  and  Fittings 
ready  to  use.  Price  $387.0O,  wMi 
gas  burner.    F.  O.  B.  CHICAGO 


There  is  no  business  other  than  Vulcanizing  and 
Retreading  that  will  make  you  as  much  money 
with  so  smedl  investment  and  short  experience. 

Write  in  and  we  will  send  you  introductoxy 
card  to  the  nearest  school  to  your  kxaitkm.  This 

is  a  chance  of  a  lifetime.  All  you  need  is  the 
ambition  to  get  in  business  for  yourself  with 
enough  capital  to  purchase  our  equipment 


■akM  AU  the  Ab*T«  Di-.lrn> 


We  Make  a  Complete  Line  off  Vulcanlziiig 
EquipmentySectloh  MoMsyRetreadMoldeyBeilerapTread  Peeleie»etai 

Send  for  Our  LmiBmi  Catafoguea 

WESTERN  TIRE  &  RUBBER  WORKS 

Si8.32S  II.Cnn»fM«l  AwwHM  CllieA«0,U.S.Ai 
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HI 


TAKING  awkward 
angles  out  of  the 
early  Christmas  morn- 
ing atmosphere! 


HOW  that  low-on-luck  feeling 
will  peel  off  his  mind  when 
the  happy -handout-happens 
Christmas  morning;  and,  his  keen 
eye  sights  the  stage  all  set  with  the 
pound  crystal  glass  humidor  of 
Prince  Albert  tobaccx>  gowned  in 
the  glories  of  a  radiant  holiday  rain- 
bow! Turkey  takes  to  the  tall  tim- 
bers compared  with  the  all-star-feast 
fcu  spread  so  temptingly  before  his 
smokeappetitef 

PRINCE  ALBERT  for  Christ- 
^  mas,  lands  on  a  man's  tank-of- 
.  thanks  like  a  spill-of-snow  when  the 
aleigh-bells  are  rusty  from  lack  of 
jingles!  P. A.asa  /7/^»-^/y?isthehigh- 
Bign,  the  last  word,  the  direct  est  route 
to  his  comfort,  his  contentment,  his 
smoke-happiness!    It's  the  touch- 


that-lifts-the-lid;  that  takes  the  awk- 
ward angles  out  of  theevergreen-and- 
holly  atmosphere  and  makes  the  fam- 
ily think  and  talk  in  one  language! 

YOU'LL  enjoy  seeing  him  fuss 
his  old  jimmy  pipe  all  brimful 
with  Prince  Albert!  Or  getting  his 
"rolling  his  own!"  Never  was  such 
a  delightful  makin's  cigarette  as  P.  A. 
supplies!  He  can  smoke  the  limit 
with  Prince  Albert /^r  it  can't  bite 
his  totii^ue  or  parch  his  throat!  Our 
exclusive  patented  process  fixes  that! 
He'll  just  want  to  get  thiny-six- 
smoke-hours  out  of  the  legal  twenty- 
four,  that's  all! 

FILL  his  smokecup  to  overflow- 
ing! Prince  Albert  will  hum  a 
smoke  te-de,  te-dum  long,  long  after 
Christmas  is  but  a  merry  memory! 


PRINCE  ALBERT 
ii  lUotold  io  band- 
tome  poaad  BDd  bAlf 
pound  lio  humldon,  Id 
lidr  red  tisi  aodiotop- 
pr  red  bat* — »b«»»M 
roa  bur  tobacco. 

R.  ).  REYNOLDS 
TOBACCO  CO. 
Wloitoo-Stlem.N.C 


|>RiNEE  kmm 

^         th9  national  Christmas  joy  smoke 


Copy  right  imby 
R.  J.  Rernoida 
ToMcco  Co. 


y  Google 
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GOODELL- PRATT 

1500  GOOD  XOOT  '^ 


r 


Precision  Model 
Lathe  No.  700 

This  lathe  is  particiilarly  adapted  to  small  precision 
work  such  as  is  usually  done  in  the  laboratory.  Doctors, 
dentists  and  inventors  will  find  it  exceedingly  useful  in 
their  laboratories. 

This  lathe  has  a  1 2 -inch  bed  and  an  extreme  distance 
of  3)4  inches  between  centers.  It  swings  5  inches.  It 
has  a  draw-in  spindle  with  a  3/i6-inch  hole  clear 
through.  The  pulley  has  four  steps  for  ^4 -inch  round 
belting.  TheComp>ound  Slide  Rest,  Boring  Attachment, 
Sawing  Attachment  and  Milling  Attachment  shown  in 
the  circles,  are  intended  for  use  with  Precisioa  Model 
Lathe  No.  700.  With  these  attachments  an  almost 
un!imited  scope  of  work  can  be  accurately  and  quickly 
accomplished. 

The  policy  of  designing  each  tool  to  fulfill  a  definite 
purpose  and  the  determination  to  make  every  tool  the 
best  of  its  kind  have  resulted  in  mechanics  the  world 
over  demanding  the  Goodcll-Pratt  name  on  their  tools. 

Ask  your  dealer  to  show  you  this  lathe  or  write  for 
a  more  complete  description  of  it  or  any  of  the  other 
1500  Goodell-Pratt  Tools. 

GOODELL  -  PRATT  COMPANY 


Greenfield,  Mass.,  U.  S.  A. 


GOODELL  PRAT  I  COMPANY  G reenfield  Mass..  U.  S.  A . 


Google 
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ISSTON 

SAWS  AND  TOOLS 


Disston  Saws  Are  Used 

All  Over  the  World 

Disstons  have  been  making  saws  continuously  on  a  larger  and 
larger  scale  ever  since  1840, 

More  and  more  large  industrial  users  are  using  Disston  Saws 
exclusively;  in  this  competitive  field  the  Disston  is  as  much  the 
Leader  as  it  is  with  the  great  body  of  individual  users. 
Whatever  kind  of  a  saw  you  use — Cross-Cut,  Circular,  Band,  or 
Hand  Saw — Disston  makesit — and  you  will  find  the  Disston  name 
a  guarantee  of  quality.  Every  Disston  Saw  and  Tool  is  ma4e  from 
Disston  Crucible  Steel,  specially  made  in  the  Disston  plant. 

Diaaton  S.twa  are  sold  by  proHressive  dealttra  all  over  the  world  — 
mar}y  of  them  featuring  the  Diaaton  excluaively . 

ScnA  for  the  free  Disston  Handbook  on  Sawt;  learn  how  to  aclect,  u««,  and 
care  for  Disaton  Sawt  and  Tools. 

HENRY  DISSTON  &  SONS,  Inc 

"Atfuru-a't  Lrirgrtt  and  L'>nO€*t-F.iitixhiv>htd  Maktrx  of  Hand 
Sawt,  Cro—-Cut  Sawa.  Iland'^yaw,  Circular  Saw,  and  Too!*" 
PHILADELPHIA,  U.  S.  A. 
Canadian  Worka:  Toronto,  Canada 
Chlcuo     CinciniutI     Boston      Sao  Frmncisco      Natr  Orleans  Ucmphts 
Seattu    Portland,  Or«.     BanBor.H*.    Vancouver,  H. C.   Sydney,  Aaatralis 

"Latgeat  Saw  Factory 
in  the  World" 


iblSSTON-THE  SAW  MOST  CARPENTERS  USE 


Plcaie  Mention  Popular  Mechanic* 
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cut    gown    tUe    cost   per  cut 


Follow  the  Chart 


Make  your  hack  sawing  just  as  efficient  as 
any  other  machine  tool  operation.  Choose 
your  blade  according  to  your  work.  You 
can't  cut  cold-rolled  and  heavy  angle  iron 
with  the  same  '  blade  without  a  waste. 
Whether  you  are  cutting  by  power  or  by 
hand,  big  quantities  of  a  comparatively  few 
kinds  and  shapes  of  metal  or  smaller  quan- 
tities of  a  lot  of  different  things  —  there's 
a  Starrett  Hack  Saw  that  will  meet  your 
needs  most  efficiently. 

Get  the  most  out  of  every  box  of  saws 
you  buy.  Use  them  for  the  purpose  for 
which  they  were  made. 

A  copy  of  thf  Starrett  Hnck  Saw  Chart  "AP" 
lent  free  upon  request. 


THE  L.  S.  STARRETT  CO 

The  World's  Greatest  Toolmakcrs 
.VlanufacLurcrs  of  Hack  Saws  Unexcelled 

ATHOL.  MASS. 


the  chart 


Storrctt 

KocKSawChort 


MATIlUt 
TO  11  COT 


tilkt 


Tm  Irm 


ttimli  > 


Hm«7  5tr«c«tmJ 


cm  lUM 
TmI  MmI 


use   StavT^^^macK  Saw  giade's 


lt»-J^  KOI 

ui-m'imi 


m 
111 


ni-a 


lU 


lit 


lit 


I 


THE  L  S.  STARRETT  CO..  Athoi.  Mass,  U.  1  A. 

rm  <mvm^t  (.aiAnji  TOOL  mjm  >Mcm  u*  t«AC4a» 


I?  »T0 
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I  Will  Sell  You 
An  ENGINE 

On  Practically 
\!bur  Own  lerms 
Cash  or 


2  to 
30  HP 

Kerosene 

Gasoline, 


as  You 
Wish 


I 


I 


SAVE 
$15  to  $200 


WTTTE  PORTABLES 


KeroMne 


SIzcaw 


Buy  your  engino  NOW 

while  you  can  get  it  at  a  big 

■aviag.  Write  for  latest  Witte  book  and 
Dcwe:>t  price  list.    Don't  pay  tnoro  than  I 
ftslc  in  order  to  ^ct  a  e^><Hl  engine,  or  take  an 
Inferior  or  poorly  built  cue  to  save  money.  My 
Special  Kcrot^^ne  Kaitinc.  shown  above,  la  juiit  aa 
easy  to  operate  on  coat  oil.  distillate  or  Koaolinc.  aa 
kny  sasoUneeneina.  Fuel  coeta  a  half  less.  Nococnpli- 
Catea  parts— «Ter>-thin«  easy  to  oodemund.  WITrE 
Ehiffineshavefuw  work  ins  parts;  th«y  are  easy  to  starter 
op  and  easy  to  adjust.  When  etarted.  they  ne«d  little  attcn* 
L  You  ect  Burplua  power  autom&ticaJly.  EnKino  bums  fuel 
•ecordln^  to  load,  tipeed  regulator  ia  built  in— co:iC:9  you  nothinK 
•xtra.  Engine  ia  fully  eauippoii,  ready  to  uao  when  you  get  it.  1 
VuarantM  safe  delivery  any  wboti  in  the  United  States. 

WITTE  Engines 

BaUt  In  Sizes  2,  3.  4.  6.  8. 12,  16,  22  and  30  H.  P. 
Hlgli  Tensloo  lanltlon— Batterlea  or  Maaneto 

I  claim  that  no  one  can  aeil  you  a  stronger,  better  de- 

■tened.  or  more  economical  enicino  to  opcratotban  I  can  at  direct- from* 
factory  price.  There  are  now  more  than  50  poiata  of  euperiority 
In  WITI'B  Lnirlnea.  Every  point  has  proven  eood  dur- 
ing my  33-ycar  reccffd  ai  an  enitine  builder.  That  record 
in  it&clf  ia  your  beat  guarantco  of  entwine  quality  and 
engine  reliability.    No  botter  lUuatration  of  the  hijih 
qaaiity  of  material  u.  cd  can  bo  sriven  than  the  fact  that 
•very  WITTE  En^rino  id  NOW 

Sold  on  a  Lifetime  Gnaranfee 


WTTTE  SAW-RIGS 

A  Money  Maker.  All  Steel  TmcloH-Ready 
to  use  wnenyou  get  it.  wi tb  saw.sawframe, 
pulley,  belt,  tooffue.  aeatand  ebain  braka, 
asabown. 

AS-Ib-1 

Size*.  OutUt 
4  to 

len-pj 


Not  one  year,  Ave.  or  t^^n  yearn,  but 
a  BoarantM  whereby  a  fuctory  re- 
placement ia  matJa  on  cny  defective 
part  durini;  the  entire  K^o  of  tlie  en- 
gine aa  toni^aa  you  ti-.e  it.  Icoaidnut 
nukkethi^lirL'tim^  (ri^rircntee  if  1  did 
not  liDOW  what  Wl'i'l'i:;  li^ni^ea  acta- 


Immediate  !XS'.o^ 
Shipment  '^^f<' 


and  uriCM, 
writrt  {<tT  my 

Utvnt  aiu:  bvnt 

Book.  "How  10  Jooua  t^tiiNca." 


aUy  do  an'lcr  allsort  ^of  work' 
inK  concliiiuns.   ij'  tue  of  my 
first  c'ni{inc.;,ovcr  'ii  y  oars  old, 
arc  Bt.ij  goinfc  aa  fcorxi  Bsevcr, 
proving'  anu:  iml  iluraliility  with 
\ovi  co-'t  of  opkcvp  aoo  k>w 
fuel  coet. 

br  r«tam  maO.  FREE.    Road  tfaU 
VKliulits  acU  Initruciiva  b-H.k  Ixfura 
Tua  docMs  OD  my  »tyU>  at  rnz.n*. 
1  know  it  wi:i   ouirs  70a  nioncr. 

-Ku.  u.  wmt,  I'M. 


CctMy 
Price* 

Write  Me  Today 

Before  yon  tgree  to  take  any  engine, 
get  ray  new  book  and  prices  on  2to80 
U-P.— Stationary.  Portable  and  Saw- 
Riff  Outtits.  I  tavfl  you  money  and 
time.  I  can  make  immediate  ship- 
ment.-ED.  H.  WITTE.  PresidenL 


This  Book  FREE 


Sign  and  Mafl 

COUPON  No.  1749 

ED  H.  WITTEs 
Dear  Sir:  Please  Pcnd,  without  obligation  on  my  part, 
your  lateat  ENGINE  BOOK  and  new  list  of  pricea. 


WTTTE  ENGINE  WORKS 

1741  OiUaadil««.,KaiiMsCity.Ma.  l749EapireM(iK..nt1sbur8h,Pa. . 


Town  
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ROBBINS 


ELECTRIC 

TELEPHONE 


PERFORMING  ANIMALS         Every  Lively  Boy  Wants  One 


Little  children  clap  iheir  hands  and  even  grown 
ups  smile  at  the  amusing  alertness  with  which 
these  clever  Pcrfortjiing  Animals  "sit  up "  or 
"  kick  up."  Just  a  tap  on  the  base  and  they 
sprinK  to  position.  When  pushed  down  they  hold 
the  normal  position  until  sRain  released. 

Robbins  PerforminR  Animals  have  won  thou- 
sands of  children's  happy  hearts.  They  are  onK- 
inal  American  ideas  and  Ameri- 
can Manufacture.  At  a  small  cost 
they  will  delight  the  children  you 
are  buying  them  for. 

See  that  they  are  present  under 
your  tree  on  Christmas  morning. 


A  Private  Electric  Telephone  \.\ntr  all  your  own.  Here's  yout 
chance.  Make  this  wonderful  trlephone  set  a  most  absorbing 
educational  part  of  vour  games  and  spare  hours. 

The  Robbms  Electric  Telephone  Set  is  a  real  American  made 
telephone,  scientifically  [x-rfect  and  complete.  It  can  be  used 
anywhere  that  your  imagination  suggests  from  room  to  room, 
to  a  chum's  house,  outdoors  in  "  Scouting"  and  games 
or  in  any  number  of  ways.  Operates  on  dr>'  batteries, 
so  is  independent  of  any  other  current.  Complete 
instructions  with  each  set.  'Thousands  of  boys  now 
include  this  set  among  iheirmost  precioustT*a«ure8. 
See  that  the  Robbins  Telephone  set  is  a  part  of 
your  "  wants  "  for  this  Christmas. 


At  Good  Retail  Stores  —  Or,  in  Case 

your  draUf  <lo»*n'l  h**«  lie  tan  ctilly  o)>bln  Ihf  ni  lor  \  ou.  We  iiull  the  RahNuf 

r*l*ph«.n«  Set  to  nny  »fklr«»i  t><>ttpil<l  upon  mripl  ol  S2.00.  M^e  it  a  point  to  f« 
K  O  B  H  1  N  S.  itie  belt  and  rooM  Intemting  ol  Anirncan  M.ult  Tow,  «hi»  Chrittmu. 

^  The  Robbins  Manufacturing  Company 

CHOICE  OF  3  animals;     1821  North  Central  Park  Ave..   CHICAGO,  ILL. 
DOC-nULe-RABBIT  j 


SEND  for  CATALOG  P28 

it  will  be  pocket  size,  8x4  Va.  and  will 
contain  248  pages  with  over  1.100  illus- 
trations, describing  in  plain,  clear  Ian 
guage  ail  about  Bells,  Push  Buttons. 
Batteries.  Telephone  and  Telegraph 
Material.  Electric  Toys,  Burglar  and 
Fire  Alarm  Contrivances.  Electric 
C.ill  Bells,  Electric  Alarm  Clocks, 
Medical  Batteries,  Motor  Boat 
Horns,  Electrically  Heated  Appar- 
alus.BatteryConncctors.Switcnes. 
Battery  Gauges.  Wireless  Tele- 
graph Instruments,  Ignition  Supplies. etc. 

Send  for  a  copy  now. 

Manhattan  Electrical  Supply  Company,  Inc. 


N«w  r»rfc,  17  Parte  Ptac* 
Clilc«9«.  1 14  So.  W*IU  St. 


St.  L»u4a,  1 10«  Pim  St. 
FranclKe,  eo^  Mlsalon  St. 


CATALOG 


Dll  P  If  '  C  BIO  3O0-  PaK*  No.  12 
U  U  R  V  Electrical  and  WireUss 

Mailed  on  receipt  oll2  cenli  in  lUropf  or  coin,  which  mar  (Irducinl  i<n  6nt 
dolUr  purchaw.  Great  covt  ol  caulo(  and  loar  prices  pmhil'll  rlKiril  i.tiua 
otherwi«e.  TatalnK  anntiint  160  |Mi|es  ol  irirrlr-4«  appaniliii  to<l  I**  U'ff'* 
of  rlri-iT'Ljil  S'o  l>iirrer  Of  h»ettef  Xily*  Are  otiiinahie  el»e»hei», 

TNK  WILUAM  •.  DUCN  CO..  29-227  SawrWi  Snri,  TOUUM>.  OMIO 


jrf 


V'^^^'^A  KiddvKar 


from  SCKAI-S  ol  WooDtiy  usinc  RFAOY  lo  CIH' actual 
%\tt  KI.VV.  PRINTS  with  cotni.lrle  iletail.   Three  «ij»».  1  to 
■J  ycjrs  liV  :  Mo  4  vr^r*  ISt  ;  S  t^.  t>  \r:ir*,  4fVf .  jxivtpaid. 
P.  O.  MAVHCW  CO.  LOS  ANOCt.CS.  CAL. 


PHONOGRAPH 
AND  RECORD 


FREE 


llotf  uid  girls  I  Thi<  wooderlul  New  Model  TalUac 
M.Kliinr.  rosewood  fiolah.  nickel  t«ie,  and  popalae 
i-  .  urd.  is  %oun.  A  real  Talkiof  MachiM  »Mi 
gnde  rrpDHlucer.     PUr*  alt  siie  rccoidi  op 

M  yi  in.  <;iven  <<ir  telline  onlv  %  larve  eolond  ftc- 
■  rn  or  20  p4i'kaeei  IK-Autilul  Pnci   Cards  at  Uc 

I'h     Order  rhnirr  today.    Sititiactlnn  guaranteed. 


OATKS  MANUFACTURINO  COMPANY.  DCPT.  STS,  CMICASO 


Google 


POPULAR  MECHANICS  ADVERTISING  SECTION 


147 


Jvll  cPrices  .for 


Best  Diamond  Bargains  in  75  Yeats 

Never  in  nearly  ^4  of  a  century  business  existence  have  we  offered  such 
amazing  barKains  in  diamonds  as  against  prevailing  prices.  This  diamond  banking 
houAe.  rated  at  more  than  $  1  .OOO.OOQ.OD  lendajnoney  on  hi^h  grade  Jewrels.  When  the 
■noD«y  i>  not  rrpAid  the  B?«uritT  muit  be  •oid  remtdlwt  nf  market  vmiae  UncMnal  eonditkna  mn 
forciiiK  na  to  aapova  of  hucHirvOii  of  tbooMnd*  at  dolisn  worth  of  je»el«  kt  barvkla  pricca. 

Try  to  Match  at  Full  60/?  More! 

Here  you  can  get  diamonds  at  wonderful  savings  proved  by  customers' 

letters.  Diamonds  which  oriKina'ly  sold  at  full  prices.  The  exact  qualities  for  which  full 
prices  are  paid  today.  Any  new  mounting  you  prefer.  Try  to  match  it  at  full  60^  more. 


Kjuaranteed  Las/i  JLoans  f--  ''r}'-;r^"^.'>^^!'^„ 

•l^-rl  Jr  l<j  OUT  "MX  COM  a 


Sent  on  Approval! 

We  will  be  glad  to  send  you,  prepaid,  on  aftproval, 
and  without  obliKniion.  anjr  of  our  uariraina  tot  jfr** 


■  Inaa'Bne*  |>ol- 
_  irrow  t>*for»  yom 
aaek  G%annl*n. 


amiHO^wm.  See  thiin  fur  yuuraelf  before  roo  buy. 

Send  At  Once  for 

J  OS.  DeRoy  Bulletin  ^ 


Ra<M rally  iIil^r7n77ro<a  th«  ordlrcry  rAtaloc.    HurKlri^U  of 
bunina  llatsd .      Will*  for  ll  lodnr  Notjualuaa 
quality  at  diwiMMtd*.  k«*  «U  qualltW  ar*  abown  In  Uila 
ramarfeabi*  bulletin.    Xanri%mn*mnd  addraaa  on  tba  coo- 
•aa  la  aaoog^.  t>aa'laalaf — aaod  lb*  eoopun  now. 


Jo*.  DeRoy  &  Sons 

WJDeRoy  Bldg..  Pittabursh.Pa. 

OMtt«aMai:-PlMM  arad  mm,  abaoluui;  frra  »mt 
pratiaM,  r  e  u  r  Daw  barnia  Liat  of  iHaiiina^. 
(_)    waubM  aoil  other  iraatrr.  It  la  dIaUnrtlir  imw 
JS^  atoad  thai  1  a»«Ma  na  "U^aOoaa  »f  aay  VtaA. 


Jo«.  DeRoy  &  Sons 

I  Na/araaaaa  Iv  pai  mim<^-  Om'<  ar  Br^d—nH'm; 
i  Maria  I  Nttimtt  Aaai.'  l/aioa  Tniat  Ca.v  AatU  a/ 


Oppoatla     /WV  Nams. 


Addr 


Marvelous 

Book  Sen 


;free 


ToQ  can  time  learn  Taxldarmy,  the  wnnderfal 
t'*t  moan^^ng  birdt.arnrruiis,  Uinninq  tkin*,  etc, 
L^itrn  at  Noma,  by  mall.    Th«  fraa  bo*li 
trilahow,  Mountyi>urowntn>ph\*».  [Irrornte 
home  an.;  den,  HuriCerfi,trapperi>,nai  an  lovrni. 
yoiiRri><  laxidTmy.  Ititerratlny ,  fiutcinaiina. 
big  profilt.  Juin  our  Mhool.  Eo.OOO  iitu<l<-nlK. 
Buemia  fftiarsntr^.    Grt  our  fr««  booM 
wiihout  oclay.  Send  HsM  n»w  today. 
•f  TaKldanwy.  a»f  tlwod  Sldg.,  Omaha.  Wab. 


MUSIC  TAUGHT  FREE 


IN  YOUR 

  OWN 

Moa  (An    AAOLA    TtUbM-c   /<A(  "fui  i^uxiA^  HOME 
Piano.  OrflHn.  Violin,  Mandolin.  Guitar.  Ban|o.  etc. 

h^^initrr*  nr  aiUarirr-t  playiT.  4 Inr  lr«.>#n  wv.4 ly .  Iiluitratl.iii*  make  VTrrythlM 
nlain  (■ir"'n»^  aloitii  2<*  t^r  (lay  r..  ntvrr  iMMi  «'f  iHMCAtf«  and  muaJc  aaadl 

Wnlf  f..r  met  l..-l.lct  which  aiplaln>  riiTt(liln»  in  full 

AWIgRICAM  SCHOOL  OF  tWUSIC.  80  Lafcaalda  BMMdlwg.CHIC^QO 


Direct  at  Factory  Prices 

This  $2  KNIFE  $1.38  Postpaid 
Hand  Forged  Razor  Sircl  Blades 

n)iiii'4-il  bliidi'  inHk<ii  (bli 
kiiiff  ln'.f  f"r  tiii-i'hiiiiii-'vaH'rtwnien 
iiiid  fnrnn'r»:  HkIh  but  «1ron>t;  n- 
•hiiriHMii-d  ensiW  StiMi  linndlf.  (-ior. 
mini  -llTcr  ftnl-ti;  hliiH-'a  llli<  tfated 
I'Mii'l  foivfil  from  rii7i>r  .fi->'l  and 
»  wrninti'd 

Sample  SI.3S.  3  lor  t3.6o  p««tpald. 
Send  for  our  KM)  |.hiio  Lint  nnd     17  D  IT  p* 

••//"ii  ?tj  I  sy  I  n  \/.inr'    *   gx.  J— 
MAHER  &  GROSH  CO..  1  06  A.  St..  Toledo.  Ohio 


GoogI 
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Waltham 
Movement 


Prestige 
Accuracy 


Palenttd 


The  Depollier  Waterproof  and  Dustproof  Strap  Watch 

FIELD  AND  MARINE 

Registered  U.  S.  Pat.  Off. 

The  Dep>ollier  Waterproof  Case  now  adopted  by  the  Signal  Corps  of  the  United 
States  Army  for  the  saving  of  watch  movements  purchased  during 
the  war  and  for  future  use.    Ordinary  strap  watches  were  not 
constructed  to  withstand  the  wear  and  tear  of  field  duty. 
A  heat' insulated  disk  protects  the  delicate  movement 
from  the  injurious  body  heat  of  the  arm,  which  has  a 
tendency  to  dry  or  gum  up  the  watch  oil. 

Waterproof  Oxidized  CaM  with  14-k  Solid  Gold  Disk  on  Back 
and  1 5-J  Waltham  Movement     ..........  $45.00 

Write  for  Booklet 

JACQUES  DEPOLLIER  &.  SON  ^t„Tjvt£A.i'Z 
15  Maiden  Lane    •     New  York,  N.  Y. 

Dubois  Watch  Case  Company.  Established  1877  SumptdU.  5.  A.  dy  fin  .he  U.  5.  /In-, 


American  TtLEPHONC  and  Teleoraph  Company 

And  Associated  Companics 
On*  Policy  Onm  Syatmm  Univmreat  Smrvicm 


QUALITY   cooitruction   and  wodtcnanthip. 
Accuracy  in  operatioo  and  the  abiliiy  to 
petfonn  the  tame  high  clau  work  as  that  of 
the  more  costly  tool  has  cttablished  the  leadciship 
of  the  monarch  line. 

Quantity  production  of  a  high  grade  machine  tool 
has  9>ade  poHible  the  low  prices  that  place  the 
MONARCH  lathes  within  the  reach  of  every 
Urge  or  snuU  purchaser. 

Made  up  lo  30"  rwins,  there  it  k  Moomich  Utite  to 
do  your  wock.   Every  ooe  pMnntrfd  to  gitt  latUmc- 
liao  to  the  purchaicr.   Writa  for  calaloB  No.  1 1 . 
Amtriea'e  Largmtt  Lathm  Baitdmrt 


Use  An  ARGUS  MOISTENER 


niE20tiiCEirruRv  uttlewomdek 

MoiatoDi  atampi  and  envelopes  neatly 
■odqaickly.  llandier  andcheaperthan 
any  other  stationery  Bioistenins  device  on 
the  market.  Onr  iraaranty  with  evpry  one 
prortdea  for  cion<>y  back  if  tMtaatisfac- 
tory.You  takp no chaoceaoo the >4rmi< 
Try  It  Pric*.  PrvpaM.  . . .  •1.SO. 

aiMIM  MANWraCTURINO  COMPAirr 

;  N.  PMikw a*.. oapcrre. 


Send  for  a  Comptet*  Cutedogum  *t 

MASONIC  BOOKS 

Jewelry  and  Goods 

REDDING  Sc  CO. 

Publishers  and  MsnnfACttirfini 
JgtP  200  Fifth  Ayen»a.  New  Yocfc 


.puuii.i.inimrr> ,  Golden  Gem  |  r\ 

i-\      oonTABLi;     51  §  J 
Adding  Machine  ^  M 


Over  100,000 

■  oillr  ••M  Ihrauth  r.^nairiillxioa. 
J'.r    PKKsO^tl,    |(J:hS  .r 
OrKldF.  It  check*  ii.rnUI  i»liul.i(v.n%. 
Huy  Ihroueh   vD.ir  Sutiotifr.  WrlU 

MJ'..*'*'*  A. A.M.  Co. 
laa  Duana  Stra«(.  NCW  VOITK 
 CAMAOIANAOCNCV 


AGENTS  WANTED  ^J^HWe}"^. 


m 


Tfie  Monarch  Machine  Tool  Co. 

lOO  Oak  Street  Sidney, OKio. 


Google 
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Buy  Your  Columbia  with  Trolley  Fares  ! 


In  three  hundred  and  eighty-nine  cities 
trolley  fares  have  been  increased. 
This  number  is  growing  daily. 

These  fares  range  from  six  cents  to  ten 
cents. 

Fifty-five  per  cent,  of  the  city  population 
of  the  country  is  affected. 

Those  wasted  fares  would  soon  pay  for 
a  Columbia  Bicycle. 

A  Columbia  is  sure  to  get  you'  there 
and  back. 

In  the  1920  Columbia  Catalog  you  will 
price  you  feat  Justified  in  pmyint^. 


It  makes  you  independent  of  uncertain 

running  time — of  delays. 
It  gives  you  freedom  fr6m  crowded, 
stuffy  cars. 

It  means  needed,  healthful,  exhilarating 
outdoor  exercise  to  keep  you  fit  for 
the  day's  doings. 

It  means  ownership  of  the  highest  grade, 
most  serviceable  bicycle  on  the  mar- 
ket— guaranteed  by  the  forty-year- 
old  nameplate  it  bears. 

find  the  exact  model  ^ou  waitt  at  the 
Copy  sent  immediately  on  request. 


WESTFIELD  MANUFACTURING  CO. 

SucceMor<  to  Pop«  Mfg.  Co. 
15  Lozier  Ave.  Wettfield.  Muti. 


7dsird  of  the  worldil 


Please  iiention  PovuUir  Mechanln 


Google 
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MARK 


^^^^^^^^ 


\bur  W  DC  Pipe  is  bound  to  break 
in  sweet  and  mellow,  because  it 
was  made  oP specially  Demuth  sea- 
soned French  briar.  It  is  unsurpassed 
in  workmanship  because  it  was  fash- 
ioned by  contented,  selftovemed 
workmen.  And  (or  these  reasons  it 
will  ^ive  YOU  the  better  kind  of 
smoki  ATI  §ood  dealers  sell  WDC 
Pipes  in  your  size  and  shape,  and 
at  your  price. 

WM.  DEMUTH  8t  CO..  NEW  YORK 

y>/ORI.OS     LARGEST     MAKERS     Of     FINE  PIPES 


PleM  Mention  Popular  Mechanie* 


Digitized  by  Google 
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ine  as  si 

The  velvety  Williams^  lather  leaves  your 
face  feeling  fine  as  silk. 

It  sends  you  down  to  an  early  breakfast 
with  a  merry  smile  and  a  sense  of  complete 
comfort  that  starts  the  day  right. 

You  don't  really  need  as  thick  a  mass  of 
lather  as  the  Williams'  stick  will  give  you 
if  you  want  it.  But  some  morning,  just 
for  fun,  take  a  little  extra  time  for  working 
up  the  lather,  and  a  little  additional  water, 
and  see  how  rich  and  generous  the 
Williams'  lather  can  be. 

But  every  day  you  get  the  same  quick 
and  soothing  results — a  shave  that  leaves 
no  hard  feelings. 

The  patented  holder-top  stick  is  an  added 
convenience  that  grows  greater  the  longer 
you  use  it. 


8«i»d  20c.  In  tumpt  for  trial  tizm  of  tb^ 
four  foraf  of  •barinr  loap  —  Cream, 
hick.  Powder  an<l  Li<)u>d,  Or  irnJ  6c. 
in  Kampa  lor  any  oae. 

TK«  J.  B.  WILU AMS  COMPANY 

D*pt.  A,  GUtatonbury,  Conn. 
After tl>e  (hare  or  Jhe  bath,  you  will  enjoy 
tbe  cotnfoninc  loucb  of  Williatnt'  Talc 
Powder.  Send  4c.fora  trial  tire  of  tt>r 
perfume  you  prefer — Violet,  Camatioa. 
Eof  liab  Lilac  or  Roae. 


M|ii'ains 

^having 
?owder 


Powder 


Craati) 


Liquid 


Willlams'^^^ 


THE  J.B.V/ILLIAMS  CO- GLASTONBURY.  CONN. 
PIea«e  ifenf (on  Popular  Utchanict 


Shavii^  Stick 


Digitized  by  Coo^|J||h 
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YouCanSeeTheSpork 

In  lbeTopX)f  The  Pluq 


The  increased  efficiency  Viz-Sparks  give  to  your  motor 
is  little  short  of  marvelous.  You'll  scarcely  believe  it  till 
you  try  them— and  then  you'll  be  so  enthusiastic  you'll 
want  all  your  friends  to  have  them.  You  can  see  the 
spark  through  a  lens  in  the  top  of  the  plug— and 
you  can  not  only  see  at  a  glance  whether  the 
plug  is  sparking,  but  the  color  and  size  of  your 
spark  accurately  indicates  the  condition  of  your 
ignition.  All  this,  together  with  proof  of  how 
Viz-Sparks  give  you  an  intensified  spark,  told 
in  a  little  booklet  which  your  dea  er  will 
give  or  we  will  send  you  by  mail.  ^ 


The  Plug  With  the  Double  Jump  Spark  " 


il.  Gi 


Viz-Spark  is  an  improved  spark  ^  We  want  you 
plug.  It  is  as  much  of  an  ad-   ^    to  try  V i z - 

vance  over  the  average  plug  Sparks,  and  if 

as  the  self-starter  is  an  mi-  your  dealer  can- 

provement  over  the  crank  not  supply  you, 

start.  You  wouldn't  think  ^ 

of  abandoning  your  self-starter, 
and  once  you  try  Viz-Sparks 
you  could  not  be  induced  to 
RO  back  to  other  style  plugs 
This  is  a  fact  proven  by  the 
experience  of  thousands 
of  users.  In  addition  to 
visibility  you  absolutely 
and  positively  get  a 
greatly  intensified 
spark  —  and  you 
know  what  that 
meana  I 


order  by  mail,  oive 

model  of  car  and  size  of 
plug  when  ordering.  Also, 
we  will  appreciate  it  if  you 
will  give  us  the  name  and 
address  of  your  dealer. 

What  Viz^park  Does       What  Viz-Spark  Showi 

A  visible  spark  in  the  Xo^t  of  the  ploc 
shows  the  condition  of  the  ignitioo  sad 
Cfjrnbustion  systejn  of  the  motor.  Tht 
additional  sap  in  the  plug  reduces  the 
current  taken  from  the  oattery  to  a 
minimum. 

A  small  bluish  white  spark,  wbcfi 
uniform  on  all  plugs,  ind testes  uniionn 
compression  and  ignitioQ  on  all  cyl- 
inders. 

A  larger  vellowish  spark  oo  one  or' 
more  plugs  indicates  loM  of  compres- 
sion or  excess  of  oil  in  coi  respondmf 

cylinder. 

A  largf  red  spark  indicates  that  the 
plun  is  not  firing. 

Ko  spark  indicates  an  open  circuit 
in  the  wiring  or  distributor. 


The  intensified  firing  spark  insures 
complete  combustion;— 
Complete  combustion  reduces  carbon 
deposit  to  a  minimum - 
Complete  combustion  eliminates  the 
fouling  of  pliiKs— 

CompU'te  combustion  prevents  stick- 
ing of  valves  — 

Complete  combustion  eliminates  ne- 
cessity of  fre<iuent  valvf  grinding— 
Complete  rombustion  makes  possible 
a  lean  gasoline  mixture— 
Compleit;  combustion  insures 
oline  e«:onomy 

Comploi*'  combustion  insures  maxi- 
mum iMiwcr  under  all  conditions. 
Intense  ii ring  spark  makes  cold  weather 
starting  easy. 


gas- 


r^iia*>ttnfAA  Vix.Sp«rk  is  built  to  last  as 
VJUaraniee  lonKa-ithcmotor.  Should 
,iny  «lf)ect  devtiop  witlnn  one  year  from  the 
date  of  purchase,  return  the  plug  to  us  and 
we  will  repair  or  replace  it  tree  of  charge. 

Dealers  and  Dittributon,  Write  U» 

Visible  Spark  Plug  Co. 

406  McKenna  BIdg.,  PltUbuTgh,  Pa. 


Price 

«1.50 

NUU  Orders  FUled 

Where  Dealers 
Cannot  Supply  You 


Google 
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Saved  From  Such  a  Fate  By 

PRESTO-FELT 

"The  Windshield  Cleaner  That  Fits  Any  Car" 

Made  to  attach  in  any  of  three  ways  —  clamps  over  top  of  wind- 
shield, bolts  through  frame  or  throuKh  the  glass.  Built  exclusively 
for  those  who  want  to  drive  their  cars  in  safely  and  who  like  others 
to  exercise  similar  precaution  as  a  guaranty  against  accidents. 

Once  Cleaned  —  Stays  Cleaned 

The  Presto-Felt  Cleaner  is  made 
with  chemically  treated  felt  pads 
which  wipe  the  surface  entirely 
clean,  causing  the  rain  to  "  flatten" 
out  asit  hitstheglass,leavingaclean, 
"flat"  surface  through  which  the 
driver  gets  a  clear  view  of  the  road 
ahead.  No  "beads"  of  rain  to  ob- 
struct the  view.  Presto-Felt  entirely 
eliminates  that  blindfolded  effect. 
One  cleaning  sufficient  in  any  storm. 


Shotting'  L'tranfr  attached  by 
dritlmn  directly  through  C/ojis 


Cleaner  attached  through  rim 

of  windshield. 


Fits  Tight  — Can't  Rattle 

HiilHers  nri-  m.idc  <>f  hiRh  quality,  oil-tempered  sprinR  steel.  insurinR  positive 
pn'sHun-  which  thnniUKhly  cleans  and  a  uniform  tension  which  provi"nl.>i  cleaner 
from  rattlioK  or  dropping  down  in  line  of  vision.  The  double  felt  pads  keep 
bolh  sidt-s  of  kI:>ss  thoroughly  ilcHncd. 

Simple  in  construction ;  extremely  efficient  in  operation. 

Pw^  w  g-*t  w-»  Complete  With  All  the 

1^  1  ^  Hi  «P  ^  •  \J  KJ  Necessary  Attachments 

At  your  deak-r's  or  sent  direct  on  receipt  of  price  and  your  dealer's  name. 

Dealers  Wanted  Everywhere 


PRESTO-FELT  MFG.  CO.  ?i.'No;;ES!!^tv:  Toledo,  Ohio 


Google 
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A  SK  for  Ardel  Developer — the  lonc-lastiiig,  non- 
poisonous  developer,  created  by  ramous  French 
experts  of  photographic  chemistry  and  perfiBcted 
by  Americans  to  a  basis  or  economical  commetdal  utility. 

Aside  from  its  non-poisonous  feature,  this  wondeHul  developer 
stmplitios  the  mecKamcal  process  of  developins  to  such  an  extent  tnat 
for  sev'rral  years  it  has  been  a  favorite  of  the  profexsiooal  Photo- 
graphic AnUt.    Ask  for 


ARDEL  DEVEIOPER 

Efficient,  Safe,  Economical 


und  fjijoy  the  prtfcciion  and  the  Mfny  of 
Ardr)    in  coniunction  wiih  >f>ur  more  advanced 
ffllow  en(husia»t>  who«e   living   depend*  upon 
uniform  good  rcsulti.     Ardi-l  will  turprue  and 
ijrlij:ln  you.    Its  smiKxh,  evrn  operation  bnngs  oul 
in  finmt  drtJil  every  powihiluy  of  a  negative  or 
print. 


To  Obtain  Ardel 

Both  profMaionals  and  amataun— inqiur* 
for  Ardel  from  your  uaual  lOUR*  of  plwto- 
graphic  tupplics.  If  not  immcdiacaiy  avail- 
able, *end  I  o  cents  for  a  cube  locover  poatage 
and  tend  nam*  of  your  dealer  oe  jobber. 


FRANCO  AMERICAN  CHEMICAL  CORPORATION 

1430  Altgeld  Street,  CHICAGO.  ILLINOIS 


Plea99  Mention  Popular  Mechantc$ 
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What  One  father  _ 
Learned  Last  Christmas 


*'CX}  you  know — you  fathers  and  mothers — adt* 
ually  HOW  much  that  boy  of  yours  wants  a 
bicycle?  Let  me  tell  you. 

"I'm  a  father — and  MY  boy  wanted  a  bicycle. 
But  like  many  fathers,  I  krpt  putting  him  off 
from  Chriitmas  to  Christmas. 

"Finally,  LAST  Chriftmas  I  bought  him  a  bi- 
cycle—and I  wish  you  could  have  seen  that 
youngster  ChriAmas  morning. 

•The  re  in  the  middle  of  the  room  Aood  his  new 
IXaifton  bike — bright  and  shining.  And  so  were 
his  eyes. 

"He  walked  around  it  —  studying  its  delights 


from  every  angle — and  finding  new  ones  at  every 
step.  And  forgetful  of  everything  and  every- 
body—  \oA  in  his  delight — I  heard  him  saying 
to  himself — over  and  over: 

"  'It's  almost  too  good  to  be  true — too  good  to 
be  trup.  And  I  won't  have  to  bonow  ridr*  on  Jimmy's 
bike  any  more — or  get  off  whenever  he  tell*  me  tol' 

"I  thought  I  knew  how  much  «  boy  wanted  a  bicycle  — 
but  I  NtVELR  knew  until  that  Chtirtmas  mornins.  And 
my  )Ov  was  tempered  only  by  the  aoul-fclt  wi(n  that  1 
had  REl/\LJZE10the  tUKKsnK*  thjtt  beaiegea  boy'a  heart — 
and  made  him  THA'Thappy  before,  " 

A  Daufon  ^kuck  will  make  YOUR  boy — or  anybody- 
happy  "THIsChrisfmnB— and  YCU.  too!  Seethe  Daytorn 
dealer  in  your  community— or  write  ua  for  Cataloc  Ab. 


Cycle  Dept.,  THE  DAVIS  SEWING  MACHINE  CO.,  Dayton, Ohio 


Pleate  Mention  Popular  Uechaniea 
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The  Heart  of  the  Wireless 

An  Amateur  Station  Without 
a  Vacuum  Tube  is  Years 
Behind  the  Times 

Marconi  V.  T. 

$7.00  each 

Under  agreements  recently  effected  the  Marconi  V.  T.  to 
the  only  vacuum  tube,  or  audion,  which  may  be  sold  to  ama< 
teurs,  laboratories,  schools  of  instruction  and  experimented. 

Th«  approximate  operating  life  of 
the  MARCONI  V.  T.  u  1,S00  heart 


netninc  Pal.  No.  803684 
D«  Forea<  Pat.  No«.  841387-879532 


Standardized 
Socket 
$1.50 
Additional 


'^Uss  I— Designed  for  use  as  a  detector;  operates 
with  plate  potential  of  20  to  60  volts. 

Class  II —  Designed  for  use  as  an  amplifier:  plate 
potentials  from  60  to  110  volts  may  be  applied. 

Tubes  in  either  classmaybeusedfor  detection  or 
"niplification,  but  those  of  Class  I  are  best  asdetec* 
ofs,  and  Class  II  tubes  are  superior  as  amplifiers. 


The  Marconi  Resistance,  connected  in  the 
circuit  between  the  grid  and  the  filament  of 
the  Marconi  V.  T.,  is  made  in  the  following 
standard  sizes: 


'A 


megohm,  1  megohm,  2  megohme,  4 
megohms,  6  megohms. 

Resistances  of  any  special  fractional 
values  up  to  6  megohms  can  be  supplied. 


Standard 

Resistance,  Complete  $1.00 


Smnd  all  mtittanemm  totth  order  to 
COMMERCIAL  DEPARTMENT 


M2urconi  Wireless  Telegraph  Co.  of  America 

229  Broadway,  NEW  YORK 
Retail  Office  and  Exhibition  Rooms -aS  Elm  St..  New  York 
Sole  Diatributors  for  De  Forest  Radio  Telephone  &  Telegraph  Co. 

BRANCH  HOUSES: 

BUi„  acTeUnd.  Ohio  bran  EicL  BUc.  San  FranciKO,  Cal.  301  fiMifrfil  9mk  Aao.  Ntiw  OHawu.  La. 


■  BU(^  Baltimore,  Md. 


IM  Mnl  Sl.  BoMoo.  MaM. 


109        iteml  Sl,  PtuUdalplua.  Pa. 


Google 
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ten^tK 

is  the  dominant 
feature  of — 


DON'T  believe  that  Duracord  is  the  best 
portable  electric  cord  made  until  you 
prove  it  to  yourself.  Send  for  samples  of 
Duracord  and  the  ordinary  braided  cord.  Test 
them  any  way  you  please.  Show  them  to 
your  electrician  or  superintendent.  You  will 
readily  see  the  superiority  of  Duracord. 

For  any  jjortable  electric  cord  that  is  sub- 
jected to  hard  service  and  abuse,  mechanical 
•strength  is  absolutely  essential.  You  get  tliis 
strength  in  Duracord — because  it  has  a  special 
covering  of  fine  quality  cotton  woven  like  fire 
hose — not  braided.  This  weave  gives  the  cover- 
ing a  wear  resisting  quality  without  whicli  the 
best  of  copper  and  insulation  are  wasted. 

^,vA-  yoii7'  electrical  Jobber 
about  Duracord  or  write  m. 


HfVif  ii*  the  ordinorv 
byitiiiril  riihir  r«>r«'i  i»ip. 
jYofr  fhr  tipfii  mill  pijrnna 
ronntrnrtion,  eimitv  cut, 
ftrrtrhfd  or  unraveled. 
Com f Hire  it  ipith  the  Ultts- 
t ra  t in H « '/ Dxiracorti above. 


TUBULAR  WOVEN  FABRIC  COMPANY 

Pawtucket,  R.  I. 

Makers  qf  Dtiradud^  Flexible  Non'Metallic  (  o/iduit 
Pleo»e  Mention  Popular  Mcchanic$ 


i 


Google 
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Let  Our  Graduates 

\      Repair  \bur  Autos 
Trucks  and 
Tractors 


Michigan 
State  Auto  School 
students  are  trained  as 
the  auto  manufacturers  and 
their  service  managers  want  them 
trained.    The  auto  manufacturers  and 
_  sen  ice  nianaKers  have  assisted  us  in  fvery  way  in  out- 
lininK  "ur  course.   They  work  with  us  continually  and  fur- 
nish U8  their  latest  equipment  in  arxier  that  we  may  turn 
out  thorouKhly  conipftent-trained  men.  TWr  hwrt*  nUvfuiW  H.  S.  A.  $. 

8,000  Graduates 
Trained  to  Help  You 

Factories,  service  stations  and  garages  througliout  the  countr\'  are  calling  for 
Michigan  State  Auto  School  trained  mm.    I>ozens  of  n-q  t-sts  come  u'>  us  daily     Why  > 
because  the  men  we  turn  out  art-  trained  alons  practical  lines.    Thev  are  far  ahead  of  the  fello^-s 
who  have  just  knocked  around  KaraKes  and  factori.-s  picking  up  what  little  knuwledgf  thev  could 
Our  students  arc  thorouKhlv  trained  from  the  irround  up  by  Uctorr- endorsed  method*.  Thev  are  givrn 
theory  as  well  as  practice;    trained  in  both  head  and  hand,    trained  to  think  and  do.  1  he  'actories  wUl  tell 
you  that  our  students  niust  pass  verv- rigid  examination.^  before  they  can  obtain  diplomas.   Our  Kraduates  make 
good  and  are  successful  because  ourCourse  teaches  them  how  to  locate  trouble  quickly  and  correct  it  successfully 


H«r«  la  tlw  TNAOK  mUm 
ky  wttlch  our  srstftuitr*  are  hitawa 

r>EXI»01T  1 

mm 

—and  hara  ia  ana  sraup  «f  ayr 
•liMlanta  tralninff  *n 

II  •■  

These  Men  Are  Trained  to  Give  Practical  Auto  Service! 

Throughout  our  entire  course  of  instruction  ihorouKhiies.s,  accuracy,  fjiir  treatment  and  apphcati<>n  ire  made  the 
cardinal  principles.    This  careful  trainiiiK  greatly  benefits  the  student,  the  car  owner  and  the  industn-  generally. 


Our  Graduates  Can  Help  You 

NVtt  I  liiu»  >iin  ni-^M  rr|in  i  r  w.ifk  f"r  »'iiir  hiiIk.  I  '^tu  k  or  I  r»i'  lor. 
li'l  iin  M.K  A  S.KrHiliiHiv  •  Iii>h  t  lull  Iih  I'Hn  <i"  lli<-  wnrk  a<  ti  >l|i>iilij 
bfijont"  If  joiiiliin't  krlOl^  wh4*ri-  to tinrt uni-.  fliloiii  anfliwn.l  ui 


Notice  to  Our  Graduates 

Kv.T.<  «r»<1'  .t».  .  f  till- Mli-hmaii  Sint--  Vm..  S.  ii.i..;  ri>>jiiuiit<r 
wlii-llit  r  111  l>iiiin>-— •  or  holdinif  n  iiihmI  |H>«itii>n.  i-  i'r..iit>«'«>d  In 
HI  ill-  ii»  nr  ..11. 1-,  iriTiMK  h  i«  Miin>f  jitiH  |ti  •enl  l-u.  a.liirt-M 

i|.  .1  «  .  ,  «r,  t,  If  III  rt  ;n  .h.-M.:  .  A  s  i  lu.-ll...l.  -f  Tr»l.vr.l  A.i  .  m  biW' M«a. 


It  Pays  to  Let  an  M.  S.  A.  S.  Graduato  Do  Your  Auto  Repair  Work 

Michigan  State  Auto  School 

T/}e  Detro/t  Auto  Schoo/"   "/n  the  Heart  of  the  Auto  /ndusir-y' 

Detroit,  Mich.  U.S.  A 


68Z-e9-91  Woodwar-d  Av*. 


Use  These  Special  Service  Coupons 

If  you  want  the  service  of  n  Trained  Auto  Man     If  you   want    to    lenrn   the   Auto  Bu*ineM 

Sign  and  Mail  This  Coupon   Sign  and  Mail  This  Coupon 


MICHIGAN  STATE  AUTO  SCHOOL.  3712  Auto  Bldg.. 
e«7-»l  Woodward  Ava.,  DETROIT.  MICH. 

<.lFjrTL>  MK  V       Hl"ll»<'  [••11  me  whl-rr  I  I'lili  JC.I   III  ti    .  Ii  witK 

r>nc  n(  jn«r  ((rddiiat e*  !■»  A><  eii-irt  n-i'nir  work  <m  m;-  f,n 


>TTirrT 


CiTT   

Nrxiir.R 
OK  Caiih  r 


MICHIGAN  STATC  AUTO  SCHOOL.  3712  Auto  BMb.. 
OB7-Ot  Woodwiird  Avo..  DETROIT.  MICH. 

(ii.Ntl.lMl  N     n.-.i».- M-tnl  tni-  fiiur  Fr««f  I'Mtnl'hi.  noil  Infor' 

ni  h*  i>  <ii  t  III  t       M*  rlii*i  (.fl  Im'1<»w 

(  1  Atito.Tractor  Courva  L  I  TIra  Wajialr   1  ]  SrailnKA  WaMing 

Nam  I   

Stk'  1  I 
on  II  V  |) 


HTATK 


Pitt 


8TATK 


1  I 


I'M'KKNT 


Google 
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LlMJlJVLn  NlDJ*^^^^B 


n^HE  crank  handle  kicked  back  and  struck 
^  my  arm  a  hard  blow.  I  was  badly  bruised, 


but  Sloan's  Liniment 
and  painl" 

For  the  stiffness  of  long-con- 
tinued hours  at  the  wheel, 
"auto  leg,"  and  the  general 
soreness  attendant  upon 
hard  driving,  Sloan's  Lini- 
ment is  wonderfully  effec- 
tive in  producing  prompt, 
thorough  relief. 


soon  relieved  the  ache 


A  counter-irritant,  it  soon  scatters 
the  congestion  and  penetrates 
without  rubbing  to  the  afflicted 
part.  Brings  a  comforting 
tingle  of  warm  relief  from  all 
external  aches  and  pains — 
Rheumatic  Twinges,  Sciatica, 
Lumbago,  Neuralgia. 

Every  autoist  should  keep  it  handy.   Three  sizes  —  35c,  70c,  $1.40. 

At  all  druggists. 


||Mi*il||| 


KEEP  IT 
HANDY 

lllliiiiiiiiillll 


5 

E 
i 


I 
I 
I 

I 
I 


iii^iiiAiikTiiilTiiiiTiiirjiiii^iiiriiiiriiii 


i 


UIIIUIIIVIIIUIIIkMlll^llllMll^^lllUIIIUIIIi^liP^IIIUIIIkMll'^lT^ 

ftiiiftiiifiiihWiiiifiiiiniiiktiii^^^ 
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TIRES 


This  is  Richard  A.  Oldham 

Mr.  Oldhain  was  tvIuKraph  operator  for  the 
niinoisCentral  Railroad  for  twenty  year*.  Heis 
fifty-eiifht  yearsold.  One  day  her€?ad  onoof  my 
advcrtlBementa  and  the  ponHibilitiefl  of  makinir 
money  in  the  Auto  Tire  Surgery  BuBin<>aa.  In 
a  few  we«kB  he  had  purchaHod  and  inntalli^d  a 
Haywood  outfit.  A  short  time  afterward  he 
wrote  ua  that  his  income  in  four  month*  wbji 
as  much  aa  it  had  been  in  Two  and  One-Half 
years  aa  Teleirraph  Operator. 


Earns  $800  Month 

This  is 
E.  T.  Buchmann 


He  is  a  Tire  Surpeon  at 
4903  N.Clark  St..Chicaf:o. 

He  Bays  :  "Am  enrninjc  $8<X).(10 
per  month,  and  conliniinr  my- 
self solely  to  r<'-huililir>K  of 
Tirea  by  Haywood  Mfth.Kl." 


m 


a  TIREl 
SURGEOi 

Make  $2,500  to  $MaO  Per \< 
Giving  New  Life  to  Old  Ti 

It  U  being  done— by  the  wondtfrfo 
new  Haywood  Method  of  Tire  Su 
gerj'.  Itisoneof  the  preatresulttt 
the  war.  A  Haywood  Tire  Surgeon r 
do  more  with  old  tires  than  wasei 
dreamed  of  before  the  war.  By  the  f 
wood  Method  a  Haywoo**  Tire  Surgt 
can  Rive  iM>0  to  6.000  more  miles  of  nev.  1  ' 
tire,  that  two  yc*r8  ago  would  have  been  thro 
the  junk  pile.  As  a  aursreon  asvM  hanum  liv«  I 
opemtione.  »o  by  Haywood  Tiro  Sttnory.  yov  c*Bj 
and  lenrth"'  the  life  of  old  tirea.  And  ifaea  j  tof- 


Stations  Are  Needed  Everywhere 


20,000.000  tire*  wearing  down  erory  day.    By  Tire 

Suntery,  >  o*j  can  quickly  repair,  rebuild  and  (rive  new  life 
to  tires  net-minifly  all  worn  out.    Cuta,  ffaahe*.  toara, 
bniice«.  bp^ken  fabric,  fvory  kind  of  an  accident  that 
<-«n  hH|ti»'ti  t.'  any  tir.-.  iiini.loor  oat  too  oanrjpair  aO'l 

YEAR 
PostiMt 


$2,500  to  M,OOO.t 


WRITE  TODAY 


Doriii.'  tti«-  wkt  rlii-  nii»ionDe«wled«nanuiun! 
iHTTii'.'t.i  kii'V  tlir>ihmi»«n<U(of  «utomol)il<>^ 
liniblillllK  <>«  inrl  niT<<t>l<>"'^aoi"S 
nitflit.  Tl«  SWWCWrmetlhedcnian.l 

if  w«>  lolil  >..u  nil  til.'  truth  <ou  won  III  n't 
bellovo  If    Vi'u  wculJ  «j»y.  "li  l«t>ioir.>.-l 
t<i  l>e  tnn'"-  Hii'         '■i>'>  «eo  wtml  ii 
iW-iil  llior-  I.  f..r  H«>»»««  Ttr*  avrmMT  - 
^^^^^^^^^       fi»  tll«  l«-i'.T  «»>     Y"  J  li»v"  ••)ir«.  Joii«»»»ti» 
^^^^^^^^^^       th«T»  wmM  Uf  w.^T.lfffill  phanr^  lo  wh»  »ot>»y.  t 
In      -  rn  kn'>w-i«  ■••<  •Maatk.  It  UMMaa-Malii 
'•nr  --f>iinri»  <tfiv-i  ^ii\n  w\-<<  wn^tm,  r^t«  li»»l  it  thm  9U 


M.  MAYWOOO,  Pr»*li JTt 
Haywood  Tire  &  Ej^uipmcnt  Co. 
649  Capitol  Ave.,  Indianapoli*.  Ind.  ^ 

I)RAltSlH:    rU' c»c«on't  me  I'V  r-t Mm  iii.iil 


^  '      iir-oimrAin^OAfltlVi  i-in     mi»ri     win    vtiiis.    ■»-.•■■--»>.•■—  m  

•^k       It  It  ihm  r^—lmf  will  t«  l»n*«  vo«r  hvACll  tttM  iMtfa  rm  wMn  Uw  moMjr  i« 

%  Send  Today  For  My  Free  Book 


•  f MM.  l>(>rtk  on  tlii»  ti»*w  lliir»*»«>*l  *l  ii« 

.    .  .  '1  ho'l  Rnc  , 

freo  »choti|  of  iirtt  r«»pAirinie. 


)<nir  fnM  --  


I  Law  ir«i]r  *<»  nn'l  >  '"1  'V*  Ut  I  ff«»t  four  r*<|i,ir»t.  a  favrinatlnr  book— ♦ll 
fch-^'vit  »trc»-t-f>l»  to  T.M»alr  tti^rt.        Ih^  |(r>-w«NMl  M*M*4nI — K<'W  to  start  In 
bu«inr«N    hi'W  Tm  biiil  l  Mp  f»«il^    •  ^at  In  rl-arrr.    Y'-i  r*»«ln*t  writ*  • 
Irtt^r  t*'«r  mir  M  .-  r  irhl  n<*w   fill  if  In  »n»1  mail.  |n  4J»  to  72  Iki:i-* 

you  rnr,  hav--  th**         l--  f>»'ii*..iMMti  f i -ht  l-i  rr<»Al      ^tvil.  >  r%»<-  ( 

Wftlklnx  ti^ht  in'ii  •  |l<M)-i  ■  jrrar  anJ  up.    Ift*  CQOpca  ■(  the  wfl. 


M.  HAYWOOD,  "PrM. 

^    Haywood  Tire  &  Equipment  Co. 

^       649  Capitol  Av*nu«     Indlanapolta.  Indiana 


Addrasa 
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Be  an  expert  auto  repair 
man.     You  can  have  the  skill 
that  makes  every  comphcated  trouble 
as  easy  to  fix  as  taking  out  a  spark  plug. 
Learn  every  detail  of  all  makes  of  care 
and  trucks.  Know  exactly  how  to  find  what's 
wrong  and  how  to  make  all  repairs  quickly. 
These  great  new  Auto  Books  show  you  how. 

Make  Money  Repairing  Autos 

'^The  limited  output  of  new  cars  in  1918  did  not  anywhere 
near  meet  the  demand.     Rebuilt  cars  are  selling  at  a 

Eremium.  Never  before  have  expert  auto  repair  men 
een  in  such  great  demand  and  made  so  much  money. 
Now  is  your  great  money-earning  opportunity  in  the  auto 
repair  business.  Every  mechanic,  everv  chauffeur,  every 
car  owner  needs  this  great  New  Ubnrr  of  AitenolHle  Enfioeenif. 

50c  a  Week 

If  You  Decide  to  Buy 

L«t  un  send  you  the  complete  six-volume  Bet 
of  Auu>mobtl<>  EriKineerintr  for  onu  w<>ek'!i  ex- 
amination. RetuI  tho  simple  directions  for 
repairinsr  every  automobile  trouble.  Six  thick 
volumes.  B ',■4x8*4  inches,  flexibly  bound  in 
American  morocco,  2.i>W>  pa«es.  2,100  illuilra- 
tiuns,  wirinfc  diatrrams.  etc.  Everything  in 
plain,  every-day  laniruatre.  simple  to  under- 
If  you  deci<le  to  keep  them.  Bond  only 
$2  in  seven  days,  and  S2  a  month  thereafter 
until  the  special  introductory  price  of  Jl'J  WO 
has  been  paid.  The  retnilar  price  is  $»).(*»,  so  you 
save  $10.2(>  by  acting  at  onre. 

Send  No  Money 


Tells  About 

1st.  ■•■or  CMMlr««Uaa 
mm4  K«p>lr.  Cu-barvUn 
»mi  fl«iiiB(«,  T  >  I  t  •  ■  , 

riT-wh**it,  nat«k. 

Tr  •  ■  litlcB.  riMl 
Drin.,  <<lMrl«f, 
T1r»«,  T<il»anl«Ur.  Ir"!- 
liaa,  MtarUac  and  l  l(h|. 
lac  '4i>t*ai«,skap  klnli>. 
PmIU  Uara<*  l>>alta. 
R^alparai  aa4  Oprra- 
•  ba,  KlMirlaa,  8iara«« 
Haclrrtra— «'»r*  »»i  R.. 
pair,  HiaaaCart.  Malar, 
tfl—,  Conarrrlal 
Trarki.  filaiaarr.  Mar* 
tkaa  1110  hla^  prinu  af 
Wlrlfif  llia<raat. 


111  tht>  murMvit  britiK*  till'  1.11  Ix^'ha  ti>  you 
at  <!tire  f"r  iM>r<-n  <1«>«'  trliil     MItli  .-(u-h 
■  wo  gire  jrr<ii  uliMilotcly  free  a  Con- 
■ina  MeiiilM-nihip,  eniHIinu  jroii  to  auk 
I'ur  hIbB  iif  niiComobile  eiiKTli  ri«  many 
qaustiona  iia  ;nu  winli,  it  irlmle  ysur  frve. 
JU<||(  ("ouyi'ti  .V'/ir 

American  Teclinieal  Society 

Dept.  AA-199.  Chicago.  U.S.A. 


Starting  and 


Transtnission 
Motors 


AMEKIfAN  TICHNICAl 
/  SOriETY 
^  De»L  AA-199.  CHiaCO.  U.S.  A. 

T'l'-a»o  Mrtij  mp  tTip  nU  Tolum*  mm% 
of  A ui4tfni>l;lt«  Knsir<<mnir  fof  »»v«n 
d«>4'    e««mliubon.    ai>k<|i"itf  charrv* 
M  rt.llrct.    If  I  di^4-id«t  to  buy  Iwlll  MCid 

# $2.00  witMn  aryrn  ilmt^  •n<t  baUnc*  a% 
S^.iXt  a  innntfa  until  ll'j  b«rn  pabJ 

Jhrn  you  will  m^n>i  m&  a  rf'^-Ji.t  «bo*ln» 
'hat  t>i»  »rt  of  tKM>k«  arM  ihf  ('^inBultlna 
Mrmb^rsMp  ara  mirf«  and  fully  p«Jc]  for  If 
I  think  I  ran  ftUn«  without  tha  bocika 

i  will  raturn  tfaatn.  aflar  7  dari.  at  your  at 
K>*Da«. 


Addrw, 


Htfrrenct 


IlMM*  JiU  wl  all  tint. 
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TALKINGMACHINEtr^S'^ 


With  Tlirre  Double  Fac«  Emaraon  Rccordi  andPackagaof  N»«dle* 

A  roal  '  1  «  •  s  '  >jir]ii«.a,  Ml  4  Viy.   fUyt  r**]  <li*(  rr'AP'li  j'ait         «tnr-.*ir#  m«fhiIM*    ll  II  CO*' 
ritt  a  wwiiiiriylly  f  yy  niw>»<  aif»''»»    V  »'«  U  lii*  >l«  <U«r.  UmiiI  Uin«, 


myMkallrrI;  s(  •Ml,  •> 

iSiihrijr  Viayat  01,1,  u  11 


al 'm^  hMiittirt  'A  Bm  lor  ladg«f«  «r  14  tai*  wnth  yvi  9utdom,  itmfmt,  cum«« 

CiaoM — «^B*w«  }m  M«4  M«a. 

m.  tm  OMWinc  wtKI  rwnb  Ira  Ik*  (oUp>u«.  w  •riitt 


Select  Your  Records 

fa  r******  ataviM 

it        laa^r*  r>a»i 

1IU 

»M#  m«  r»i  w  Mift*-^i# 

f»M 

ftr  II  (VH**  frvM  MiM«p4 

fr»*a*   Clak— Oft*  fti«v 

Om           om  imp 

•tor*  Tr«» 

»4tT 

ITk.  rr«mu»  ««• 

GENUINE  GILLETTE 

$^.59 

la  the  hiaiftiai 

«  «1 1IT- 
J  >  f  -1 

l>  00 
f kior, 

«^lk»  »Mt  tta>my  tttt  t-^y  Or4tr  *t 
rfdtrrm  U«lh#r  rew.  or  iftt  perkrt 
Intern,  ftt  iKm  Y#r>-  ifvf-U  prir*  ol 

Gillette  Blades 

•efc    in    I   do i«n    f s< L  —  IK  Ik 

MUSCLE  BUILDERS 

fwil*    1*  yvM  ▼  I 

«*;t   wmI   Mm  I 
i^n  rtffulftriy. 
Wilrk  yeur 
nrMrUcre«  7lM«e  apAta^d 

ha*«  iilr«  roU  lrn««i, 
^«peAned  htmlha.  cut  ia  lit  tii« 
tiinito  They  ru  W  »dju»w4 
rveilily  to  tlit  tewrof  vsll,  si  sB 
snflfe,  ifMl  vilt  hs  ttf  tmommm 
stJjt  tft  dtwlopmf  Um  i»us(I« 
■^l  ih<  rKcsl.  txick  sftil  Arau 


Men's  Raincoat 
$7.49 


Mbetastisl   rsiMMi   at  * 
pt'm  so  rMMA*fcW  tw 
U*  sflvnl  la  r«k  prllu  f  i 

••Ml  tt  •  Snvi  Bllini  (tinrl 

•t,  herewbc  t»  >-cue<  *x  ii 

»4t«Mslklr  Biili(%r7  rnlUr  arvd 

•  Ul  «t  tW  «siM  XUd*  «l 
VHfbbfnseil  tftbrw,  «n  oiot 
4nbrolvr  An  nmusJ  tslu* 


Arioautk  Ciprettk  Case,  25c 


Cms  la  fctcfcri  iJtisA. 
la  (sft^  dsslfft.  suvac- 
\\  buit  1«  last  vvu  Irr 
ytu%  Usa  lAirf  11 
mtm'.  (««vwM*t  eirW 
<y  cifsrvtunft  Kerfs 


HAMMERIESS  REVOLVER 

'10 

S'ot  •  "Ball 

IlifhtnfaMi  HaiiiB«H> 
iUiolvrr     OJrf  by  c»l 

77  r>Iit;n,  nm  <n.  7  ak*!.  l-ic«k 
M  >>»M-pi<u4.  ntiort.  Is««  01  « 

>Ul«4.      »  4  H  ruui4p 
OKbf l-pUt>4.  M  S  *  K  fuindfi 


SO  Shoot  tr 
Automati» 


CAP  PISTOL 


Ktti  Warn  •>  AmmunKlMI 
BuUi  olli  JO  draf- 


Ik. 


SOAK  'EM 

WATER  PISTOL 


25c 


fv^kt  ilk*  •  ttDiAiii*  su' 
Ria!.<    itiftiW  of  »<mI.  «ith  ttii 
n.ot*r  Itvih  In  «1  oyt  rf  !>•- 
'W     Br<suM  1.4  \h»  M*ffrful 
»ir  pnwar?  cf  <h«  f>1k»<i>r  it 
«  .11  t^uin  •  Urfv  i*r*«M  of  wslrr  to  •  Rf**! 
iftnr*      (  kn       rktrivil  ui  tli«  |Mk«t  snd  ua^'f 
•  tra       "t^tr  r«lk>«  la  »«l  k«4iiH   Onrsl  lot 
Iu8  «r  proi»rtJt*rt 


Catalog 
FREE 

With  Every 
Order 


W;ih  vTvrr  9»4rf 


H«m(i  lull  kiTKnjnl 

•.r  t<iuv 
psi  *ll  rn«t«c»  snd 


-r-i  er  m^.krv  t'»fk 


Handy  Mao  Combiaadon  Pen  Knife      ^  ]  ,69 


Jack  Knife,  69c 

As  1mi|im«v«  sturix  kaifa.  bwQi  (o 
s^ud  co4stsat  ws     9UC  kftWK  ac* 
Ur«s  sjk4  o*s  smUl  bUds,  bvtA  nadf 
fn-M  ih«  brat  >^»ra^r«  Eafll^  et**!. 
wiLfa  k**ii  i*4cr«    ]l  u  Iim4  vitk  bfs— , 
sad  has  ftiekd  lUTrr  beklm- 
A  splvadid  kftaft  si  Mif  spi- 
nal barfsiii  pnc*  of 

Wrenches 

10  U  1 

TWaaa 

aiU  BuM  plalB< 
«»d  vTwkf<  Ikal.  «1>k 
ikt  aid  111  Ik*  ikiiak  t«tt  oi  tka 
rv«trv  will  At  !•«  M«#  ftwta  Taai'll 
&d4  tkriB  c*a|iar1  aA4  wiaw 
Ml.  rxuly  far  •**  )otk.  *lMs  yvu 
•aol  U>HB    W<>v  Sa«. 

8TURDY  ELECTRIC 

MOTOR 

99c 

)«u  U  Ui*  k 

iLfttag.  Manly.  t*« 
Xwrmiaal  vlsftne 
la«  Jtwi  tbe  ikm%  lor 
oftrratuHt  bcbl  mm- 
9'\m%  mAtU  kad  tW- 
inraJtuvv  C«a  nie 
■  ith  uM  or  tiion  dry 
or  *Tl  rwU  l«lk*titfk, 
df p*  n<tans   uma  Ukt 

Novelty  Knife 
and  Bottle  ^ 
^Opener  ^1 
98c 

tt>«  isen  TKr  hsa- 
iU«  M  in  t^  itsp*  ol  •  W( 
■  iifi  Uir  tSe*  Mil  fo/miai 
s  b«tlU  pmnrr  Tb*  t»-* 
ba«  sto«l  bUtVk  op«n 
»BsdT,  and  &l  bwk  m 
banaW  «b«a  n*ji  >n 

Genuine  CAMERA 

EASTMAN 
BROWNIE 


$2-36 


arrufau  r«UM«  fflirwat  sad 
fffottMnMAl  fa  op»r»i»  Anjhodr  faab*  fiMMl 
p«rt<jK«  tl     llai  (h«  sutooksiir  sbutU*  fur 

•a«|«tw>t«  anrt  i<w«»  rtpu«u.fM  C«rT(ul>y  ImI*^ 
lia*  uil  rt**  fioJ^n  *m  trriirai  aftfl  t4»n«antil 
**ro<«Anv  Hmw  •latt^c  s>d  rtlotiv  t«i  (saMta« 
h»»«  •t™>d  Ihf  u«i  »1  >r«ri  kr  J  p'cvH  a  dditbl 
ut  »U  *h«  bar*  ii«ril  tS«f^' 


Complete  PRINTING  PRESS 

f  vrr»  n.«r.  ikn<J  aUl  hn.l  ^  ^  CT  ^ 
ih).  (rtiniisf  iM>»t  V.lh  iJ^'lul  ^  I  .jI/ 
anj  in»trMrit»#     It  wii:  ir^i'.  ~   ■  ^ 

•ii'  iron  .  tniM^r  I)P»   f  krd(  If  k 

t .  .T.*  r  .^Oi#  •  tt  f  k*r>  p«»««  ftr,  -i 
fc  n  1  fKild 
«  h«  «aa  fvad 
ran  optralt 


a  ataa  hm 
stlastl^ 

HUNTING 
KNIFE 
60c 

A  (taal  knifa  for  kimu 
lac  caai^ftt.  (alila«  ali4 
an  aorta  «l  mvttm  mk- 


ll    MM    Wllk    ^  ^ 

kaarr  aual  Mttt,  hMl« 
la«a«wi).  vllk  aboMM 
kaaila,  Inui  id  jmr  yaip 
Evan  kutfa  naaa  Im  a 
■aiihi  katkR  ffcaa*.  with 
Sua  to  Ua  a*4  tknufk 
(kick  w  abp  fxu  Ml 


Luminous  WATCH 

Shinet  in  tha  EWk 

u $0. 75 


lot  tmI  tB4  11 
tk»aa-r«Ma4ka»- 


.t  aaay  w  aaa  vh  imm,  m  — tfr 
U«  iart  A*  aifkl.  aM  •  Mafci* 

karM  ac«t  a(  *aaa>    It  li 

riiaraAUvd.  o(  oouiar. 

Flashlight  39c 

Very  Special 

A  kaAlickl  tkat  t*a  ■  ymmt 
H^kti.  all  n»«r  lar  i 


I  rmtr  aani 
■  ■»<  aiaaa  l^kL 
ar  pkud  aaaa,  a 


*itk  avkaf 

•  itk  a  mr *  ' 
battanr    TYt«  prtca  af  laa  to  a  ««7 
•<»riaJ  Mr—  la<  • 

GIANT  RAY 

FLASHLIGHT 

Very  Powerful 

Tbia  M  •  fiautaa  fu^c**'*^  ftaah* 

ll*bL,  few  itirhn  (Oflf.  VltS  •  prw^r- 

lul  tiftt.  la  a  li|hi«««fal.  vWcwt* 
ia«d  ftbn  caat  ll  Asaha*  aa  *iiji  * 
praaaura  ci  iba  b>««l*a  a*d  «iB 
stay  l«b(#d  1*7  iMaf  tba  tij4» 
wmnth  mtxk  «^trh  ii  m  a%Ktfp<i 
CanfoUy  parbad.  tomsAtU  AA 
l»f  aF« 

LEARN  A  TRADE 

With  th*  Help  of  OfM  or  that*  Biatra 

$1.00 

afr 


GET  OUR  FREE 


MOVING 
PICTURES! 

Craal  Fun 

Tura  tb«  ibandW. 
bvfc  iltfvufb  lb*  4oC 
and  m*   iM  wariaf 

pirturra     Sa  vad  le 
%ht  »mgan»r«l  A 
TufiiMb      (alval  faa 
tkoBing  ititav  ti  vig 

p  I  (  t  u  t  r  ■  la  jvmt 

PREM lUM 


OFFER 


Baltimore  Mail  Order  Co-DepLlOsS^fSa 


Google 


POPUXAS  MECHANICS  ADVERTISING  SECTION 


^end  ihp  (pupon 
/or  ih  'is  UloneifSciy/ing 

3aSCH  ^sk^'Dlamoad  Book 


C-^    •  «  rpODAY,  more  than  ever,  you  should  be 

9p6CIAl    JL  s^^^  great  money-saving  1920  Basch 

^  De  Luxe  Diamond  Book  before  you  think  of 

^R,  g J  Jfcl  H  V^Aft  buying  a  diamond.  The  coupon  brings  it  to 
•IWWW^IW*        you  free.  See  the  truly  wonderful  bargains 

gkM  which  are  offered  through  the  great  buying  power,  expert  knowledge 

^EAA^m  and  foresight  of  the  great  House  of  Basch.  In  spite  of  rising  prices, 

^  ^  in  spite  of  the  scarcity  of  Diamonds,  Basch  still  offers  a  blue  white 

Vi  carat  at  $48.75;  ^  carat  at  $72.00  and  many  other  equally  attractive 
bargains.  But  you  must  get  our  book  quickly,  while  these  remark- 
able offers  last.  Don't  delay.  Send  the  coupon  <odi?y.  Act  NOW! 


ic.  to  tva. 


Banch  mukranteea  In  wrltmif  to  frfond  full  emah  price  l«w  10% 

•hxuM  you,  focBf'V  rm-win,  wuh  t<i  retom  sny  <liafn»ct<l  Kwtfht  ff^""  a« 
wiihm  ft  y«ftr.   AIm  otTrr*  ynii  fuil  i>rir«»  tn  vxrhaAS*  for  •noth#r  <ll»- 


Froc  Coupon 


iJM  that  roar  <l<aBMtMl  la 


Basch  takes  all  the  risk.  Diamonds  sent  for  free  examina* 
tion.  You  pay  nothinguntil  youhaveexamined  and  proved 
to  yourself  that  the  diamond  you  ordered  is  a  real  bar- 
gain. Don't  miss  this  wonderful  opportunity.  Act  now. 

Send  Cttynon  WtV/ 

Th«  bis  l»ai>  BBKhDeLozcDUisondBootc  i«  traly  •fra<<l«l« 
tba beat  dlaroond  bancaina  cbtainable  as  wi  ll  aararoTalo^ 
(Bjewelr7.watcb«a.ote.  D«B'tcon«idtrbuymBii«li«lDond 
oatil  jroa  ur^  thm  mooaf-MThiB  ofTen  of  the  Hoaiw  of 
Baaeh.  ScodtbaeBapoDatooc*.  (OrpoateanI  wflldo.t 

L  BASCH  ft  CO.  Sat^r" 


U  BASCH  &  CO 

Stato  and  Quincy  Strvi^b 
Dept.  03471  —  Cfckaac,  10 

Please  maH  me  frfp.  withoiil 
oblieation.  your  1920  liasch  Dt 
Luxe  Uiamond  Book. 


nl  am  enclosing  $1.00.  Pleaw 
Bcnd  me  your  Ruaranteec 
foiintiiin  pen  with  my  name,  as  phnttr 
below,  engraved  in  gold.  free. 


iVdmc . 


Addrt** . 


rSto.,CMcj«o 


Toum. 


.State, 


PltQ*9  Mtntion  Popular  Meohaniet 


Google 


154  •  POPULAR  MECHANICS 


ABYESTISING  SECTION 


This  kind  of  Mince  Pie 

Was  it  because  you  were  so 
hungry? — was  it  because 
mother  put  so  many  good 
things  into  it  ?— or  was  it  just 
because  you  were  so  young, 
that  mother's  mince  pie  tast- 
ed so  good? 

In  order  to  help  you  make 
up  your  mind,  take  home  to- 
night a  package  of 

None  Such 

Mince  Meat 

This  mince  meat  has  all  the 
good  things  in  it  that  mother 
used  to  blend  in  her  mince 
meat.  It's  to  be  had  in  a  neat 
little  package  all  ready  to  mix 
for  the  pie  crust.  And  it  can 
be  made  right  up  into  a 

Mince  Pie 

"Like  Mother  Used  to  Make  " 

Do  you  remember  what  an 
appetite  you  had  for  Mince  Pie 
Day  in  your  mother's  time? 
Mince  Pie  Day  can  be  today, 
if  you  take  home  a  package 
of  None  Such. 

Merrell-Soule  Company,  Syracuse,  N.  Y. 


WITH  SAFETY 

We  have  two  strictly  high  class  Cor- 
poration bonds  that  can  be  bought  on 
a  basis  to  yield  lVa%.  We  have  others 
that  wiU  yield  from  5%  to  6?/b%— all 
high  grade  bonds. 

A  request  for  E12  will  bring  descriptive 
circulars  and  a  liif't  of  other  securities. 

Denominations,  $100,  $500,  $1000 

Partial  Payment  Plan  when  desired. 

BANKERS  MORTGAGE  CO. 

Capital  S2.0d0,000 

CHICAGO  DE£  MOttMtS  NEW  YOKK 

tl  W.  WmMn  SI.     812  FIffh  Ave. 


112  W.  Mtm»  St  521 


Thia  book  Ull*  yoa  when  to  i 
BaxophoM  —  nogiy,  in  qiMrtottaa, 
In  Mitettaa.  or  in  ragalar  band;  bow 
to  tnoBptme  from  orebaatral  part* 
and  many  othar  thinga  yoa  would 
liko  to  know. 

Vm  Ma  laws  to  flay  Mwaaala  ta  aaaMaiTa  " 
afa «Mit.  UHi  Mwn  b*  ptvma  popular  _ 
can  dooM*  yo«r  locoaw. 'our  plMaor*.  tmmwmm 
popuUritr.  Cmt  tapay  or  our  aaarparaxMpaa 

MAKES  AN  IDEAL  PRESENT* 

g«iKl  f  IT  f  rr.  8««oph«t»»  book  aad  calatuc  of  Tmo- 
Tooa  Band  Initrum^ntJi. 

DllPCdlPP  aANO  INSTRUMKirr  CO. 


a  Maxim  Silencer 
for  his  rifle.  Com- 
pletely   silences  the 
noise.  He  can  get  lots  of  fun  on 
stormy  days  or  long  winter  evenings 
rnr;iring  indoors.     FREE  BOOK 
CAplams  fully   K'et  it  NOW. 
THE  MAXIM  SILENCER  CO. 

93  Homcalead  A»e.,  Hartford,  Cono. 


Google 


POPULAR  MECHANICS  ADVEHTISIHG  SECTION- 


IBS 


:bf  Dan  ATlrr  (Christmas 


One  a\tt  tiunAa  oat  above 
all  ot  11  IT*  U't' yf*n 
at  once  tor  good,  burtl  play. 

The  Auto-Wheel 

Jonip  on  K  on  CThriaUnM  m<imlnir, 
•Ddjroa'lt  know  li'a  n 


It 


bn«tm»<i. 

 ,  mnti  OT  thrwirh 

Mybood  Auti>>  Wn#»l  U  r'lur  m>><it 
4«p«t>d>bU  frirnd,  Alw*yii  r^».iv 
r«r  run  or  worv ,  ttc-'mn'nfit^M^ 
ttea  oOi»r».  umI  U  Muicr  to  pall 
wHh  mWmi 

Ha*  rval  rf>ll«r  b«aTtoir«.  the 
I  aalaK  nuka 
Inc. 

Two  Types 

TbOTv'*  Um<  AM^WkM*  Ca«a**r 

~ihm         tvUmhW—m  niArvet  for 
DC  and  v«n«rmJ  u««.  And 

Um  iiiM»-<*a««i  ciKoin- 
iaariatar  —  t«ni  wmg^  m  In 

.  OlM  mtnuta  a  box-waxon, 

lfe«  naxt  tK«  anappiaat  roaoatar 
a  war  aaw. 

1  IKa  Aoto  Whaal  en  rour 
■  lallliaa  Ifcal  TIm  other  fcllowa 
Wat  tU  ioo. .  Ptrarovr  AuUi- 
WMai  Ooaaur  Cluh  arhon  rou  c>t 
roar  ^ngnnm.  Wr'll  aanii  a  cap 
lor  aa«h 'Wambar  '  aAd  ■  apocLaJ 
rap  for  Ik-  Oaptalii.  ' 
FBLT  ITthfNANT  TOEK  -  At« 
Aats-Whaal  Booklat.  Jual  urnd 
of  S  iocal  eoaatrr  d«al< 
WiiaS  h«n.llaa 

Buffalo  Sled  Co. 

137SdM»ckSl..  K.T«aaw>ab.N.y. 
la  Canada  :  Prealon,  One  . 


ASBESTOS 

We  are  miners  and  shippers  of  Crude  Asbestos 
in  any  quantity.  We  produce  all  grades  at  our 
world-famous  BELL  ASBESTOS  MINES,  in 
Canada.  We  also  card  fibres,  spin  yams,  weave 
cloths,  and  make  all  sorts  of  Asbestos  products. 
For  anythinji  you  want  in  Asbestos,  turn  to 

.KEASBEY  &  MATTISON  COMPANY 

Dept.  S-3.  AMBLER.  PENNA.,  U.S.A. 

Owfiara  of  th«  world'*  largaat  AabMtoa  MInM 


30  Days 


trmlght  prepaid  nn  any  "HANOCII"  bir 

Writaat  ones  ^ir  o^irbigeataioatuvitp*cialo. 


Free  Trial 

cycle. 

Tako  your  <  hoic«  from  44  Ktylc*.  colors  and  Biioi 
.  io  the  famoua  "RANOKR"  line.    You  eainot 
afford  to  6ui/  witti'iiit  K'-tf  Inu  onr  i<i(*«<  prop- 
otitioni  and  Factory-to-Rid*r  pricea. 

Easy  Payments  iV-«nl«'i;^"7u" 

epecial  Factory.to-Rldar  cBi>n  pricea. 
•oya.lM-  a "RIdar  Asan t"  anil  makr  hi K  mon- 
ey taking  ordi'ra  for  bicyrl(«  and  •up(>liea. 
▼IBCC  •quipfnent.atindrii'aandeyrrythinE 
I  lllkw  in  tho  bicycia  linn  at  half  untal 
prieti.    H'rtta  today.    A  poi>t  rard  will  do. 

WUiC  A  W\  CYCLE  COMPANY 
in  tM  U  D«pt.  T108  Chlcace 


HiS?GSd2  W^atch, 
Chain  and  Knife 

Here  ia  orus  of  the  moat  aenaatiooal  watch  offera 

ever  mode.  It  aecms  incredible— yo«.  impoMiblr. 
Bat  wcorcKoinir  to  tirinK  lOO.OOOjtew  cua> 
tomora  to  our  Kreat  jewt-lry  depart- 
ment -therefore  thi"  epcclaj  " 
i  ted  offer.  Read 
the  deacri{>- 
tlonbt'low — 
then  a  e  n  d 
your  <  -<!er 
while 
tho  offer 
laata. 


Cut  Shows 
Actual  Size 


HandsomeGoldFilledCase 

CuarantMd  10  Ytart 
Thia  watch  ia  •  iplendid  time-piece. 
Icclcd  by  our  watch  exi>ert  a*  c^aoliii  ..  . 
to  many  for  which  you  would  pay  much  more.  Cbm 
1:^  tf  'ld  lilli'd  and  miule  in  the  popmlar  plain finlah, 
highly  polished  -tho  product  of  one  of  the  world's 
moat  famous  watch  caao  tnakcr*.  Abaolotely  guar- 
antcx^forlO  years.    Importi-d  (Swiw)  movement 
with  7  jowcia  and  Sadjustincnta.   Dial  with  Araliia 
nameraJs.   LxMka  exactly  like  ■  flfty  doUar  watch 
and  is  a  remarkably  accurate  tlmcko«p«r.  YoQ  moat 
aeu  t  li'is  watch  out  At  to  realize  what  a  biff  bartndn  it 
is— an-l  youirct  it  atoarbarBain  price  ana  eMyiemM 
If  you  act  Dow.Road  our  aent-on-approral  offer  below. 

Gold  Filled  Chain  and  Knife 

And  hero  i*  itompthlnfr  r  itra.   Wo  aend  with  the  watch 
(and  make  no  citra  rhurg^)  thia  hiindaoaia  10  year 
Kuanuitfcd  gold  lUltsi  chain,  and  twautifal  10  year 
Kuarantocd  b<>I<)  nilr<)  knife,   irbain  baa  altemallns 
oblonB  and  circular  links.   Knifo  haa  two  finely  tern- 
pered  atecl  blade*  and  10  year  froarantced  gold  flilad 
handle,  richly  emboaaeil  on  one  aide,  hiffhly  polls  bad  on 
the  other.  A  luperb  outfit,  all  complete,  packed  in  baod- 
aeme  lined  caae. 

Send  Coupon  or  Letter  ship' all  8  Brticlee— the 

watch,  tho  chain  and  tho  knife.  When  they  arrive,  examine 
them  carefully.  Then  if  satisAcd  tbattbcy  are  a  wooderf ol 
banrainand  what  you  want,  pay  for  them  on  our  easy  month- 
ly terms.  Orderby  No.  4noBMA44.  Price819.e8.  •! 
Milh order.  BaLance92 every  3(>dayatuitUprieeia paid. 

FRFF  J«>*e*nr  Catalog  Jt^^HtJh/^^aiS'i'S 

K  k\MUmU  knlfriornotbeeuru  to  R<-t  thia  book.  FlUed 

wiih  bartrains  in  watch<^.  rinn,  bnmchea,^ 
t.aVallierc«,  chaina,  cuff  link*,  toilet  acts,  silverwK 
etc.  The  very  choicvat,  most  artistic  dasiKnt  at 
pricea  which  mi-an  money  saving  for  you.  Only 
a  poet  card  neci-ftiiary.    Just  tc 
tho  Hartman  Jewelry 
liy  n'turri  mail— free.     

Hartman  Co.  (Jewelry  Dept) 
3945  USalUSl..  Dept.  2341  Ckkate 

Send  tho  watch,  chain  and  knif<'  No. 
4COUMA44.    I  encloae  fl  and  if  sati*li<-d 
will  pay  12  tliirty  days  after  arrival  and 
12  monthly  thereafter  until  the  price, 

is  paid.   Otherwise  will  return  the 
articles  and  yoa  will  refund  thu  tl  ond  return 
poatSKe. 

Name  


oa  to  send 


the  Hartman  Jewelry  Cataloa  and  it  goes 
S.-n'lforit. 


Pleaae  Mention  Popular  Mechanic* 

Digitized  by  Google 
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^heT^-escni  for 


•I  11  k4H.r..  4ft  /  V  V  i 


Ol  VE 


ICV-HOT 

for  QlRISTMAS 

EVKRYBODY  n»ed<  and  will  cnjo)  tlii<  uiw  of  an  loj- 
Hot  IIoCIIk  Jur.  Lunch  Kit  or  Motor  Uwtsurknt.  It 
t*  H  vaitttblt*  gift  for  any  or  all  at  your  frIuoUs  M  It 
oomblnMi  beaut;  and  utility. 

Evaryone  who  loren  life  in  the  oatdoon,  who  motorik 
traTela,  flahM,  or  hunt»-0nd«  thi>  hot  nr  Irjr  cold  drinka 
and  fixKl  he  cnn  PHrry  In  liU  Icy -Hot*  ilelluhtful. 

In  the  homi^  lt'7-Ui>t  kf^c^iM  bnbl***'  m  ilkorinTttUd^  brotha 
at  proper  t«m[>i'rnlurtN  nlwity*  rxHilv  for  in>tant  aorrlns. 
Io2-Rot  Lutioh  Kll«  nr<<  iie«<lt<d  1>»  nil  who  r»rrjf  lunch. 


and  fixKl  he  chd  rnrry  In  hla  Icv.Hota  ilelluhtful. 
In  the 
i  prop* 
17- Rot  , 

KMlly  r-Kianrd  alwoluirly  wtnltarr.  Prot«>ct<^  aoalnat 
brfwlcma«— last  all  retime.  Look  fornam«"IUY-HOT"onbot- 
ton^  Aak  7oar  do«l»r.  II  he  can't  auppir  you.  aon-l  hit  nameu 

Write  Itxlaufof  Iltu.ttratrtl  Catuloi;. 

THE  ICY-HOT  BOTTLE  COMPANY 

ai6  WMt  Second  Str«>f>t  Oincinniitl.  Ohio 


Save  All  Scrap  Lead 

Can  all  acrap  load,  ahuTlnipi  and  trimmtnn 
bjr  moltlna  down  into  unatilo  form  In  thla 


LEAD  MOLD 


kvvry  m#t*l  »hop  n—dm  th«tn.  Pitra 
l<T  lijMir  tn  Mrvaa*  In  >  f»w  w«*ka. 
(1  URach.  tZMi^tr    Wriu  for 
circular  C  —  of  cthx  battMT 
9hop  moni  aavar*. 

•oTTSoty.  SSiSmnA  T»fSh!!»J5 


Quality  First 


Boston 
Garter 


11 


1 


Here.BiU 
-  a  Luden's  wUJflx  that  throat 

A  clear  nose  and  throat 
will  make  working  easier. 
Workers  in  all  industries  use 
Luden's  the  year  'round.  A 
protection  in  damp  or  dust. 


Heate  Uention  Popular  Mechanict 


Blue  Buckle 
Over/Ills 


S  t  ro  n  g 
for  Work" 


Jobber*  Over  AH  Company,  tac     Lyochbnrs,  Va. 


The  choice  of  American  workmen 
for  nearly  half  a  century — because 
THEY    WEAR  LONGEST— 

SWEET-ORR 

CLOTHES  TO  WORK  IN 


AGENTS:  nm  a  Day 

2  in  1  Reversible  Raincoat 

SoncthlDB  B^.  NcK  told  In  atom,  rntltirrly  ruarantc«d 
waurptoul.  St»u  vulcaalwd.  Ideal  ior  mugn  work  und  hard 
*rrvic«.  UDrai<leahaBdaomcblaL<c  nincoat, rercrar  atdea6n« 
dmacoat.  Fm bualMaamea.  clrrks,  iannm,tcam«er*,  truck 
dHvrrt.  Erery  matff  ptoapcct.  Woll  wid  19  cuatt  in  4  dAyi. 
BIniocd  told26  coau  in  S  dajr*.  Eur  tcUac.  Every bodraatiafied. 

Big  Opportunity  for  Women 

We  hiv«  all  st)'le*  ind  lixcf  lor  men,  women  and  chlli<i«a, 
MfL  Janet  in  ber  »p«xe  time  toM  10  co«n  La  Im  tiun  a  we«;k. 
lulllh  Remoruvi:  "Il'aihe  easlrti  andbe4t  (rl!rr  I  rrrr  aaw. 
I  told  3  coat*  toune  Umily  yetterday. "  Doa't  deUy.  Act  quirk. 
B*  fir«t  In  your  comniualty  to  Introduce  thit  new  rr\rmble 
coal  and  our  new  line  K-ttranieed  raiDCt>ita.  Send  at  onc«  tor 
our  oBer  m  l  via  [!• 

THOMAS  RAINCOAT  CO. 
448  Jan*  St.  DAYTON.  OFdO' 


Google 


POPULAS  MECHANICS  ASTSSTISING  SECTION  107 


I  Teach  by  Mail 

I CAN  make  a  good 
pennan  of  you  at  your 
home  durinK  spare  time, 
no  matter  where  you  live  or 
how  poorly  you  now  write.  My  sim 
plitied  system  has  shown  thou'^ands  of 
otiiers  the  way  to  Kood  penmanship 
duriDK  'he  past  twenty  vears     it  cmn 
and  will  do  the  same  for  YOU  I 
Beautifully  Illuatratcd  Book 

**  How  to  Become 
a  Good  Penman 

It  contams  general  intor-  I7Dfri?f 
mation. with  testimonials      ^VMIiXIi  • 
and  beautiful  spccunens 
of  penmanship  showing  what  others  have 
accomplished  by  the  Tamblyn  System. 

I  i'aur  name  r.e^.tii4'j>  TvrtlKH  ."i  .i  c.tr.i  1/ M  Kf 
ttoM*  xtamf  f.'r  fjil.t^t.i  WUITX  TOUAT.  Addutt 

F.  W.  TAMBLYN 
«!•  Ride*  Mdc.  KanMs  City,  Mo.,  U.  *• 


A^AXED  CARBON  PAPER 

nil  ot»l  »niut.  firy  nut  or  wrinkle  ;  •up'rinr  wr.irinif  and  nunitoldinit  qmlitin ; 
ID  n'lt  will  ihc  hiinds  Of  r  iiloticr>' 1  ni^ike  clcjin,  kslMr  copirs.  S<^i|<l  illrmrl 
:  bctiirv  pricn :  *U  color*  in  liirhl,  nirdium  and  «tatubr<l  wcluhts.  Seiul  f  1 
tr  samfflc  lioi  «•!  SO  ilirrH.  Wn\  SCitP  cnlor  and  wrighi  drAirrd.  Mnnry 

trie  ii  not  ptraM-.L  Addrr^V  M.  tl.  THK  niRRO?!  WORKH.  «*l<ntM.TFXU 


MADC  rOR  THt 


B.VD. 


■-  -  'I  ■ '-  Tl  ir  I J  fi  I . 


h  ic»l  B.VD. 


ENTER 


A  BUSINESS 

of  your  own  and  earn 

biic  annual  income  in  pro- 
essional  fo«fl.  makinR  and  fittinir  a  foot  8p«oiaity  to  moaaure; 
?adily  l«arncsd  by  anyone  at  home  in  *  few  wceVs;  easy 
irma  for  trainins:,  openinKS  everywhere  with  all  the  trade 
ou  can  attend  to.  No  capital  required  or  goods  to  buy. 
o  aKency  or  solicltinic.  Addrets 

TEPHENSON  LABORATORY.  1  Back  Bay.  Boston.  Maia. 

lET  WELL— BE  YOUNG— GROW  TALL 


ila  Unhrfnlty 


dkt  bealiii  hiTentlon  of  Ui«  century.  It  rrmako  mm]  rrluvrnat««  the 
  f.   It  produce*  ixirmul  ftrliKii.    It  rrrm  ir!H'iri|!r*-d  arid  lrritaU.d  n«rvr«, 

rralMi'in  UKl  drsmacn  >.f  Itio  b-nlr.  It  olli  lacrsiM  tK*  baby's  laacth. 
NS  PANDICULATOR  CO..  1814  Pra«p»cl  Av*.,  CI«v»lJind.  O. 


Amazing  Profits 
In  Mushrooms 

Anybody  can  add  %M  to  |40  prr  *trk 
t't  lhe^r  Incuinr,  in  *f>4r*  tin»r.  rntirr 
yp.»r  growing  muvhri-M^ni^  In  i  rlLarv, 
■hnU.  li^rrw.  twtc».  rtt  I  tell  you 
whcrr  !■>  srI).  if  liintirM  t  ri 
Free  lllii«fr«i<'d  ln«tr<nfion  Hooklrt 

HIRAM  BARTON 

Dcyt.  2.  «3  W.  Mlh  St..  New  Yf  k 


Typewriter  Sensation 


Free 
Trial 

Use  as 
You  Pay 

ONLY 

$4.00 

a  month 
until  the 
low 
total 
price 

ol  $44.35  u  paid,  and  the  machine  U  yonrs. 

This  is  absolutely  the  most  generous  type- 
writer offer  ever  made.  Do  not  rent  a  ma- 
chine when  you  can  pay  $4.00  a  month 
and  own  one.  Cash  price,  $40.75.  Never  be- 
fore has  anything  like  this  been  attempted. 

NATIONAL  Typewriters 

Direct  from  Factory 

You  will  ba  tlie  fint  one  to  use  it.  It  ia  a  personal 
writing  machine.  WeiKht  9*4  pounds.  Is  equipped 
with  all  the  latest  attachments  and  every  modern 
cperannR  convenience  as  found  on  latest  models 
large  40  and  50  pound  typewriters. 
The  National  will  do  all  the  work  they  will  do  as  an 
office  machine,  and  at  the  same  time  has  all  the 
advantages  as  a  portable  traveling  typewriter. 

See  and  Try  Before  You  Buy 

Comes  to  you  with  everything  complete:  tools:  light, 
strong  carrying  case:  instruction  book:  ribbon;  noth- 
ing extra  to  buy.  You  cannot  imagine  the  per- 
fection of  this  beautiful  typewriter  until  you  have 
seen  it. 

You  Take  No  Ri«k  —  Put  in  Your 

rWrlA»>  A/A(«t  When  tlie  typowrlterarrlT*w(l«>i>oelt 
VTraer  iVOU;  with  ttie  t<xpre*«  aRent  «H.:j5  ajid 
take  Uiti  nmcliliie  for  flvn  dujs'  trtul.  If  you  are  ceii- 
vlnced  that  It  Is  the  beet  typewriter  you  ever  oaw,  kee^  It 
and  m'tiA  me  $4.00  a  month  until  our  bargain  prlc«  of 
944. 3A  l8  piild.  If  you  don't  want  It,  return  It  to  the  nx- 
preegatti'nt.rei-elvei  your#8..'ir)  and  rf  turn  tliemm-blne  to 
lup.  I  will  pay  the  return  expreae  char^e^*.  TbUiuacbliie 
tHtniarnriUHHl.    It  Is  etandurd. 

TlM  •■Mhr  at  tMa  prie«  ia  very  Naittarf,  tb*  prie*  «■! 
prabahty  ba  raiaad  wka«  my  saxt  a<iiai  llaa«waiil  ap- 
pear*, a«  don't  datay.  FUl  Im  tHa  caiipaw  l««iay  — ntaH 
ta   ma  —  Uie  typawiWar  w«M    ba  ablapad  pramptly. 

There  Is  no  red  laj)e.  I  employ  no  nollritnrpi  no  col- 
lector*—no  chuttel  niorttfHi^e.  It  lit  ulinply  uiii1cn«t<Hxl 
that  I  r«>taln  title  to  the  muchlne  until  the  full  4i44.3n  is 
paid.  You  raitnot  lo»e.  It  1«  the  greatest  typewriter 
opportunity  you  will  ever  have.  Da  itat  a*i>d  mm  ana 
e«>t.  Qmt  th*  eaapaa  la  tlw  malla  t*day  —  tmn. 

HARRY  A.  SMITH,  510, 218  N.  Wells  St,  CHICAGO 


H.  A.  SMITH,  510,  218  N.  Wells  Street,  Chicago.  IlL 

Shinme  A  National  Typewriter  F.O.B.Chln»ifn,aBdfiicrit>««d 
in  tniit  iidTertiiaemPiit.  I  will  pay  you  the  t.mOO  balanrt^  of 
thL>  aaacM  t^4  35  pur<-biUM>  |>rlc«.  at  tho  rat«  of  t4  00  i>er 
EDontn.  The  title  to  rt-main  in  ynu  anti I  fullj  [>aid  for.  It 
li  undemtooil  that  I  hare  five  dayi  In  whirh  to  ezamlnp  and 
try  the  tjrp<»writ*r.  If  I  ohoow*  noi  to  keep  it  I  will  curo- 
r«<pnck  it  and  return  It  to  the  ezprea«  agent.  It  li  un- 
deratood  that  }'ou  give  the  atandard  gnarantov  for  one  year. 


Addraae  ■ 


aaaaaaaaaaaaaa 


Digitized  by  Google 
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HOME. 
SPUN 


Wilson's  Old  Krncudcy  Homespun  Tobacco  is  the  cpmin  or 
the  finest  crops  Kcniiujcy's  bountiful  soil  can  produce— ripe, 
rich  leaves— smooth  aad  fnclk>w— wid\  a  rare  old- 
^phioacd  flavor  and  fragrance  thai  only 
aging  in  the  wood"  can  ^ 
produce. 


From  Two  to  Thr««  Y«ars  My  Tobacco 
Akos  in  Croat  Oak  HoKsnoada 

Aging  as  I  do  it,  renders  the  tobacco  a*  nwllow  as  moonli^t, 
■a  fragrant  as  the  rose.  Everjr  trace  of  harshness  I -avn  it— 
nothing  to  "bite"  your  tongue,  or  parth  your  mouth;  nothing 
to  tire  irour  taMe.  Free  mm  all  adultetants  that  undemine 
tfaehaaJtfa. 


Samples 


Sond  lOc  for  •  box  of  fitceh  moidIm  dnwii  fnm  the 
ociginal^two-yoaragrinK  hogshead.  I  wiO  tend  you  fro* 

m  full  size  cijnr  pattern  and  my  big  new 
book,"  The  Truth  About  Tobaao." '  which 
tells  how  we  Kentuckians  make  horn  the 
pore  leaf  in  our  own  homes,  the  amootheet 
•moking— the  most  deUf^tfuI  chewing 
twists— the  finest  cigan  and  snulf  that  man 
ever  made.  Tells  how  to  get  this  nch,  mel- 
low home-spun  direct  from  where  it  is 

£|jp  Raduot  Your  1 A 
Tobaceo  Bill  /2 

Profusely  illaatrated:  cover  abowsa  trpieal  Kentucky  tobacco 
plantation  in  Toturalcolora  Send  ■  dime  today  ard  enjor 
the  cream  of  Kentucky's  f^rtr*t  tohaeco.  State  whether  chew* 

ioK  or  amoking;  Stronfr,  Uodiumor  Mild. 


J.  H.  Wilson,  f 


Box  464.  }Ujitli.ltMtwtk, 


Battery  Shops  Need 


of  >il<int«t<  IwttfT) 
eltlon  into  icriiln. 


mnchint' 


loiibliti  thr  lift- 
jm  Um  wd*  ■  kr  tvUac  u 


<aHB>  PLATE  PRESS 

Nottiliw  to  emmtr.  I'lk-r  %32.90.  Writ*  (or 
clr^lv  U  of  oUi*t  b«tt«-r>  ^h--'it  tD<'rirr-ni«k»r«. 

AMKmCAN  aURCAU  or  KNaiNCKRINO 
OOl-iaOI  S.  mUMgmn  Avnite.  CMICACO 


osl  Hand  Lantorn 


A  powerful  portnble  lamp,  kivihk  a  Mt  cnndle 
power  pure  white  light.  Just  what  tho  farnur, 
dairyman,  stockman,  etc.,  needs.  Safe  —  Kethible 
—  Economical  — Absolutely  Rain.  Storm  and  Bug 
proof.  Bums  either  gasoline  or  kerosene.  Light 
in  weight.  Artais  »iaM.  B«  FrWils.  Wrilt  f«r  Cablac. 
  aoomo  av  tni  u.  a.  aovcmiMoiT 

The  Best  Ught  Co..  S24  E.  ith  St..  Canleo,  0. 


I^end  only 


$1 


Secure  Wholesale  Rates 


lull  eaaitai »  Otfor  ho  tOu  <ian  try  thr«e  faraoo*  gnm^n  br  maiL 
l»ricfi6.(J;i  for  th..i»<l  On  r«in»l|>t  orSl  wt'nendthrreaplendldehirta 
and  bandaome  ailk  neck-tio  |>aroel  poet  (1  <L  D.  g.'i.Sii  and  poetag*. 

Six  Months*  Wear  Guaranteed 

Tbaee  ahirtM  ur<- mmlf  of  linHot  whili-  i>«>rciili<  «hlrtini;  fiilirii^  with 
DfHit  atriw-xof  lilue.  blni-|(,  nnd  lnTi>nd<T.  One  uliirt  oiiNich  color  to 
the  ("tin  th«*  |Kipuliir<x>n(  xt.t  !»•,  lufTn  nttarhiH).  hnnil  Innndcrpd 
and  Trr)' fBxhIoniililK,  Standnril  olzm  1-1  to  17.  C'hoow  5<'"r  cilor 
of  tic    Money  )>ni'k  if  not  |>l<>aa<«d.    Knvi>  timi*.  «r<l<>r  now  and 

WmTEiL.'X  DURATEX 

AM  |{«od  iw  n  Hmart  N>.w  York  utoro,  nni]  u>-t  «hol«iMtl«  ra(o«  on  fnab- 
l<>nn)ilt<  ho«i"r>.  und<'rwe«r.  iuH-kw«.nr,  »oft  nnd  ntitT  c  ull  ilr«—  nnd 
ii|>ort  nliirtK  Guumntufd  for  Mix  mont  tia  w<<ari'r  new  Rnriii<*nta  friw. 
^oii  <iw«<  >our  p«cki>lh<iok  tn  wnd  for  it  and  hm  yMsr  awH  dealer 
and  eiBTe  daaJum' proHtMiin  all  >na  bay.  It's  tbeoni}  rt«al  wk>  toMrts. 

H^earer  agmnta  mah»  mjctra  menay  in  apara  timm. 

GOODELL  &  CO..  554  Duratex  Bldg..  NEW  YORK 

lAtr\ifxt  miiH  ttnlfr  ^l•ll•>^fl^<^lf  hnl'rrihmlirru  /loii-r  in  llir  ir->rUi 

American  mnrt-niont.  Mt«ni  wind 
»nd  wl  WHtoh,  fwnrjr 
d<'!<ign  liack,  wnn'ler- 
ful  tim)>ki-4^<|>4'r.  foraolIinK 
on-d  |>li'liirt-«  or  20  ptii-koi 
at   I.")  ifuta  «<arh.    Ordrr  >o<TV  rholco. 


0  laeaf  (x>|. 
lure*  or  20  i>)ii-ka«<-.<  Kwr  rarde 


OATcs  Mro.  CO..  DCPT.  ay*.  cHicAao 


DO  YOU 

MONEY 


l>.ir1i.  il.iTs. 


NE£0  "*  ot'ritT  Cot  1  lul  111  kiwiT  linker  Wc  wiol  MKM 
iir  WOMI'S  in  rirry  city  to  do  <|m.l^  Irn  il  adtrrti*. 
lug.  N"  ri|«rrirncc  nci.-^»i«ry.  Will  m.i  intrHrte 
»«Hl>  ycKie  Tr^ilir  work  m  hiniwtuilil  dutirt.  Iluo. 
(irrdk  ..rt  noai  tiuliiiK  to  f  IS  acrkly.  Wrilr  Bic  loe 
Al  Kl-kT  .MIl.t_S,  Mill..  IS"*  Aiiieni..n  HlJif.,  Cll>cinn.iU.  O. 


IP 


The  Electric  Safety  razor  makes  shaving  a 
pleasure.  DIade  vibratinR  7,200  times  a  minute 
cuts  the  beard  .smoothly  and  without  slig'htest  pull  or 
irritation  feeb  like  a  Kt'i^tle  massage.  Can  be  usmI  with 
or  Without  electric  current. 

^IVre"  Lek-Tro-Shav  S'^.r*" 

A  litirlx>r  an.ta  "  Il«v»  iihn*<'4t  for  >i<ars  and  haTe  netur  need 
aii.v  aliuviuif  ilt-sice  lu-nr  Uh  i->|1ihI  " 

.V  home  uwr  tmym  "The  mrxt  pifiaalnff  ahare  I'reeTer  had 
In  tuy  llff.  SlinVM  niv  rH<-«>  rliwr  thnn  I  u«ed  to  sbiira,  but 
tlierv  la  no  after  irrltnlioii  or  ill  oflfoCa  aa  I  unually  gel  from 
utiother  rn7,"r." 

No.  1  Made  far  uea  from  Ucht  Socket. 
No.  2  made  (or  use  tram  Dry  Battery. 
Wnii  (m  ilkilnto^  craUr  incrimt  Lek-Tro^kav  Sdidy  laser 
an  tocAL  CMKtaTMAa  oirr  ro«  Mm 

tith. 


Vibrating  Hfctric  Razor  Co..  Dept  lit. 


Google 
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Send  No 


PAY 

Exmss 


'Nowh«r*  Elso 

can  yo^  And  aur h  •  wootUrfal  bwcalii  (Ma. 
1  niita.panta  and  ovarcoata  to jpoor  ' 
p<ir«tn«nu.  PHeaa  >uar»itM<r knr) 
Tallur  Haaa-toKMarSttStaaadOvi 


»oo  L  ^  

•  all^aaita.pant^  a{id  ovarcoata  tajpoor  IndivM- 

"  aaat  a»cr 
I  Ovarcoata. 

1.52  S^vIas  Voarrhfilc«  of  US  of  th«  »»r> 
,  ,  V»  l»l«»t  ilrlM.  Kxi  lu»iyi  om  .lix 

raaturra  wiUn.uJ  exira  ehvKC     Va»r  auii  uilor- 
,  , —    -t»-r>r.lt  r  luiit  tn  BMJtc<>tiwr»a*lc  whm  jou  v<it 
It.  Wa  PROnri -M<Ji.  t2.600  to  «3,000  >  rr>r  hr --ur 
I  arondarfal  Iwm  plmn   tulU  «xpUun«i  in  our  urnullonil 
rld'«  i»i«t  br«uuful  St>lc  lkM>k  with  tbo  anncpy 


MOVING  PICTURE  TIE-UP 

poncaoua  acaoaa  In  naiTy  colon  ahowlnr  nctoal  aecnea 
fha  anapplaet  nwvins  pietorai  arar  takan. 
FoUitncllka  It,  Alio  rraataat  co(T«<-t^on  of  aro<i4en  aam 
la  fai  ■      "  ' 


laahlm  <]<^*ifna  vvf>r  ahown.     A  poatij  brinjra 
^arcrrthliw  fraa— expUlna  all.   Writr  qnlck. 

MUWmOttM  CO..  377^Nria  St..»^l^ 

MOVIE  MACHINE  ~~~ 

HAVEYOUR  OWN  "MOVIE" 

at  homo.    W..rj.1i-rfiil  tnc.vl.-iir  i>i.i-tur<i   m«.:Lin<-,  r.-.m|.l»(r 
with  r*«  aanerator  and  J  m.u  pmU.  uLI  dlir»r»nl  "Mi  »ir»  • 
I  i.wrrfol  Una.  ahowina  larm.  clear  pii  iurro.   »iiven  fur 
•elllns  20  krn  colored  pIrturtM    or  I'D  pai-kait>'a  ►■»i<ii- 
Uful  fmi  du-aii  at  \i  cvntt  (lacfa.     OriUr  rhiiirr  tnH«y. 

GATES  MFG.  CO.,  Dept. 879,  CHICAGO 


UKULELE 

4prfal  new  a.  _      _     _   _ 

a  in  eorh  lornllty  wo  >lTe  a~<'2U  auperb  Vinlln'.  Moniiolin" 
knIclo  Onitar.  Hawaiian  OutUr.  Corn.  t,  l>n<>r  Hunjo or  Hoiijn 
mbaolntiOy  free.  >  ery  amull  rhiiree  for  l««HnnB  onlv.  We  Konrnnleo 
«»oc«»ornocborso.  Oompl<>ti«outflt  ttve.  Write  now.  Noobliuntinii 

MJN8CRLAND  SCt400L  OF  MUSK.  Ine..  D«pt.  4f,  CHICA60,  U.. 


Hawaiian  Guitar,  Violin,  Mandolin. 

Guitar,  Comet,  Tenor  Banjo  or  Banjo 

Wonderful  new  ayad-m  of  toaching  nritt<  muiir  hy  tunil.  To  hri.t 
papila  ■-  ^  '      " ■  ■    -    —  . 


•/2  Price  $2.50 

SEND  NO  MONEY 

IF  You  Can  Tell  it  From  a 

GENUINE  OIANONDs.nd.tb.ci, 


To  prove  tliuf  <.ur  bltii>-whitf>  MKXITAN  LH.WONU  clow  ly  r.- 
•»nihle«  tho  flfiMt  ecniiine  Honfli  Afrliiin  Dliimonil  (lostinn  5iJ 
Un»e«  mnt-h).  with  anmo  DAZZl.lNCi  HAINIUJW.KIUK  (tiunr- 
•nteed  .iOyrx.*  wo  will  aend  thia  LAdiew  Scilimiic  KitiK  with  one 
ear»t  sem.  I CntaloRue  price  14.08  #  for  Half  Prie*  to  Introdwc*, 
W,*0,  r'luB  War  T«x  13c.  8nme  thins  but  n<n>ta.  llen»y  To<i(li 
Belcber  Hlng.  iCHwlogue  prico  %(;.ZC,\  for  «:MII,  pliia  Wwr  Tii 
lee  Moiintinas  are  our  fluent  12  knrnt  Hold  tilU-d.  .M.'xirnn  DIm- 
MOoda  are  GI'aKA.NTKKO  FOR  2i)  VKAltS.  SCMD  NO  MONCV. 
Juat  mail  poatcnrd  or  Ihlaod.,  atutn  nizn  iknd  wo  will  mall  m  ome 
p.  O.  1>.  If  not  fully  pleaat'd,  n  lurti  in  2diiyM  for  MONKV  DACK. 
hModllna  chnrsrai.  Act  qtii<-|«;  offt'r  liniiti-d;  oiilv  onn  to  u 
i«9r.   Write  for  FR££  Calalus.  AGEM'H  WAMTKO. 


RPCXICAN  DIAMOND  IMPORTING  CO. 
Oept-  KT.  Las  Crvees,  N.  Mex. 

(hMtJtnvt  ctMtroUtrt  Mtxu  an  Diamonds) 


MORE  Finger  Print  Experts  are  needed. 
Men  who  are  masters  of  this  profession 
are  scarce.  The  deaiand  for  Finger 
Print  Experts  is  great.  As  a  special  induce^ 
ment  we  will  give  you  free  of  charge  our  new 
easy  readine  course  in  Secret  Service  In- 
telligence if  you  enroll  at  once. 

Be  a  Finger  Print  Expert 

Build  up  a  business  on  the  basis  of  a  trained 
brain.  You  can  do  it  as  a  master  of  the 
Finger  Print  profession.  There  is  crying 
need  for  Finger  Print  Experts  right  now  and 
the  demand  for  these  trained  men  is  grow- 
ing every  day.  A  profession  that  offers  won- 
derful opportunities  for  advancement.  Gov- 
ernments, corporations,  police  departments, 
institutions  and  individuals  have  constant 
use  for  these  specially  trained  men.  The 
work  is  fascinating  and 

The  Pay  Is  Big! 

No  special  education  is  necessary.  Yoa  can 
become  a  master  of  this  profession  by  study- 
ing at  home  in  your  spare  time.  Expert 
Finger  Print  men  travel  all  over  the  coun- 
try solving  mysteries  that  baffle  all  others. 
They  are  important  men  and  highly  regard- 
ed and  envied  by  every  one. 

Mail  the  Coupon 

Get  full  information  about  thf«  great  profe«iion 
and  our  big  offer  of  a  fre«  course  in  Secret  Service 
Intelligence.  The  mastery  of  these  two  closely  al- 
lied profeaslons  places  a  brilliant  career  within 
your  grasp.  AcMevements  that  will  immediately 
place  the  stamp  of  success  upon  you,  are  now  pos- 
sible. Send  this  coupon  for  full  informatioo  NOW. 

_  University  of  Applied  Science  , 

1  Deck  8198       1772  Wiiaoo  A»«.,  Clifcago" 1 


Gcntlennen:  WithooT  any  obllK«tlonB  whatever,  send  mo  yonr 
new  FREK  book  on  PI  nver  PrinU  and  yow  offer  Of  •  tnv  eouno 
in  SecrvC  Scrvioo  loteUigaoco, 


A'ama.... 


Add 


 ~.  OssnpaHaii—  

Please  Uention  Popular  Ucchanict 

Digitize. 
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[EVmO] 


Save  Coal 

WiiH  an 

—  the  Damper  Time  Check  that  at- 
taches in  five  minutes  to  chains  of 
any  heating  system  in  homes  or  flats. 

No  more  fires  out  from  forgetting 
to  check  your  fire  on  time.  No 
more  waiting  up  at  night  to  check 
your  fires.  No  more  overheated 
rooms  or  imnecessary  waste  of 
coal.  You  may  forget  to  check 
your  fire — EVINO  n«T«r  forgets. 

No  winding.  No  com- 
plicated  parts  to  get 
"^^^  out  of  order,  the  Evino 
will  last  for  years. 
Saves  its  cost  in  a  few 
months  by  saving  coal. 
Fully  guaranteed.  Price 
complete.  $9.00  —  post- 
age or  express  prepaid. 

Write  today  for  beautiful 
illustrated  E  VINO  booklet. 


The  EVINO 

is  beautifully  fin- 
ished, the  entire 
mechanism  being 
enclosed  in  a  com- 
pact.dull  brass  case. 
Two  small  screws 
hold  it  to  the  wall 
or  woodwork-  If 
you  are  a  renter, 
remove  the  screws 
and  take  the  Etrino 
with  you  when 
you  move. 


EVINO  MFG.  CO. 

Ml  MaHBlactarers  Bmbc  BIdg. 
Milwaukee,  Wiaconain 

Mr.  O.Krinndt.  Mii.twn 


"Every  Tick  Saves  a  Lump  of  Coal" 


Clocks  That  Lose  Time 


CM  often  tw  "rep«ired"  hj  limply  oIIIdb  with  S-ln-One.  Trr 
thU  before  Cklling  on  the  repair  man  —  you  may  Mkve  nuwey. 
Clock  maniifactarcra  and  iewel«r>i  reoonimen<l  and  oae 

3-in-One  Oil 

hecauae  tt  nerrr  uuqik  it  roilt^  t*  dirt  In  the  di-lic«t«  iDechaalaiiL. 
To  oil  a  clock,  n^mon-  Ihn  wurk*  nn't  touch  all  worklivy  part*  wiitt 
a  cImd  t>mom«traw  nr  (nalhrr  (IIphhI  In  3-ln-On«i  I>on't  tors*! 
to  clean  antl  (>olt>h  thu  oiKxlen  cn»e  or  ornamental 
baan  wlih  a  llttlp  .'VIn  One  on  n  aoft  cloth.  Rob  with 
the  vra in  of  the  wotxl;  thi>l>rin8iiout  ilanaturalbwaoty. 
S-in-One  la  an  idi<al  and  linif*  tr^tcl  lubricant  for  all 
delicate  raechaniam*.  It  la  llRht  i'nr>utili  U>  flow  to  the 
bottom  of  thf  di«MM-«t  bcariam  -  >et  hna  ■1>od!r''eDou«h 
to  ataj  In  the  nxM-hnnlxtn  ami  wear  Ions.  Try  it  for 
•ewinu  marhlnt**,  tfuna,  aotomatic  to<'<l>i,  Mcyclea,  type- 
writera.  adHina  mat-hinen,  caah  re«tl«tera.  locka  cream 
■eparali>ra.  maimetiie  and  Kord  <»mnintn(on>. 

Hold  Ht  all  good  (torea  in  <'>Oc.  30o  and 

ir.<-  tiottl<-a;  nlM)  in  ^IV  llnnily  Oil  Ouu. 
C*  D  IT  C         lil>ernl  umi'lc  of  M- In-One  and 
^  *^  Dlctiounry  of  IJttea  FKEE  on  r»-<iue»t, 

THREE  IN-ONE  OIL  CO.  '*'i5^w  voMt"' 


AGENTS:  $12  a  Day 

New  Kant-Klos  Coal  Oil  Burner 


Moot  (>er(  >  '  '  ttTcr  Inrfoteu.   t;an't  ctoc  n|i    dnma  86% 

atr  an<l  \'t'^  I  iirni  any  coal  or  wood  atOT*  Into  a  iraa  atore. 

Pay*  fxr  ita»l(  in  a  abort  time.   Ohoiiper  than  coal.    Him  aeJIer. 

Popular  prlco.     Write  for  Agency  nnil  territory. 

PARKER  MFG.  CO..  278  Co«l  St..  Dayton.  Ohio 


STOP 
LEAKS 

airl  K.vc  your  Dotlan 
with  n  25c  can  of 

SMOOTH-ON 
Iron  Cement  No.  1 
Makes  permanent  Hoaae- 
Id   and  Gnrac*  repAfr*. 

Eajiy  to  apply  aa  putty— lasting 
an  iron.     25c  and  60c  per  ran. 
Write  for  intereatinK  Booklet 
on  UouiH'hold  Repaira. 
SMOOTH-ON  MFO.  CO. 

JarMy  CHy.  N.  J.,  U.S.A. 


At  tUt'wirt 
Sinn 


SMOOTH-ON  "Sr 


Google 
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Improved  Sen&lbly.  Cot-lo-Flt.  Ap- 
proved by  Carpenters.  When  You 
Bnlld  "THE  HABRIS  WAY** 

you  build  to  ntny.  KxcluaiTe  cattioR 
And  huadlina  fe<iturci«  -ii(>«<-i(kl  adran- 
t%ttf*  for  the  careful  Homo  BulMer. 
It  in  the  l>e*t.  Mifeat  and  most  wniilMo 
way  to  build  your  Ideal  hom«  right, 
without  «h«  wMt*  ml  a  ainsi*  p*nny. 

LOW  PRICE  STILL  IN  FORCE 

If  you  nr*.>  nf<'<lln«  a  hoose.  cither  for 
iDTwtmeDt  or  for  a  home,  write  □■. 

$10,000  FREE  Plan  Book 


Wrlta  today  lor  oar  lMr»utlful  tio.iwo 
HARRUTHOliE  HLAN  B4HJK  cow 
rMdjr.   IIX>  I>a«linu,  with  floor 
plmna,  prlcm,  ttc^iplaln* 

Write 


Print  Plan  offer^ 


Today 


Your 
protection 
— Every  tale 
iron  clad 
guarantted 


Barris  Bros.  Co. 


Dept.  CX-7,  Chicago 


One  Socket ; 
Two  Uses 


For  oslfiv  light  an<t  ■opHaBMl 


  At  Your 

VfTM.inrl.  a'x^kat  twooatlata.  Dealer** 
BENJAMIN  ELECTRIC  MFC,  CO, 
CM««t« 

St* 


you 


Try  this  Range 
at  Our  Risk 


OVER  100,000  IN  USE. 

All  sold  on  30  Days' FreeTrlal.  Freight 
prepaid.  Dom.ind  grdwliiK  umazingly. 
Hdiisivvlvos  delightt'd  with  ri'SuUa.  A 
GREAT  FUEL  SAVER.  Wonderful 
Baker.  Many  exclusive  rcuturcs— Odor 
Hood.  carri«».t  nil  stoain  and  cookitiR  odors 
direct  to  chlmtu  y.  Ash  Sifter— permits  Klft- 
iDg  ashes  rlchi  In  rmno.  No  du«t.  Stone 
'  Oven  Bottom  absorbs  and  holds  hvat  In  ovt-n  ;  more  even 
■  and  thorough  biikinc  :  a  fuel  savtT.  GUARANTEED.  I^sts 
for  years.  Vou  can  buy  this  wonderful  riinKc  at  wholesale 
i  pricesdiractfrumfactory— our  only  selling  plan.  New  1920 
/  tfMign  has  white  enamel  front.  lOU  styles  to  select  from.  Easy 
.  «r«ait  terms  If  desired.    Write  today  for  big  free  cataloKue. 

THE  IMPERIAL  STEEL  RANGE  COMPANY 
I  Detroit  Avenue  Cleveland,  Ohio 

'  PlMM  Mention  Popular  Mtchonio* 


lli©MAL 


Free  Book 

On  Signal  Engineering 

'T'HEKE  are  thousands  of  miles  of  railroad 

that  tnust  b«  equipped  with  block  eiirnal  Bysteirts. 
To  nuperintend  these  InstalUtions  men  are  necessary. 
Gold-fin  opportunities  are  offered.  Every  ambitious  man 
should  write  for  the  free  book  on  Si^al  Enfrineerinir. 

Men  Are  Needed  to  Accept 
High  Salaried  Positions 

When  you  .stop  to  consider  that,  at  the  present 

time,  lees  than  one-fourth  of  the  passcnirer  lines  in  this 
country  are  equipped  with  automatic  block  signal  sys- 
tems—  and  when  you  read  that  the  day  is  fast  coming 
when  the  law  will  compel  railroads  to  inntall  them,  you 
will  realize  what  remarkable  opportunities  are  offered 
to  ambitious  men  in  thepixifession  of  Siimal  EnKineeringr. 
The  work  is  biir— broad — high  salaries  are  paid.  J260.00 
a  month  is  an  ordinary  salary  for  a  Signal  Engineer. 

Q__  J  f*r^,mw^rtw»  P"*  TOUT  Dam<!  und  uddrt-M  In 

»j€nu  inC  V.>OupOn  the  coupon,  or  a  letter  or  iKiat 
card  Now  (iti'l  K*-t  the  fr*t>  hook  about  Sfftnnl  F.rit{ine<<rlns. 
Too  wi>  will  tt'll  you  h«w  you  ran  Kvt  tht<  trHininic  that  voa 
aeixi  in  order  to  l>«>comt>  a  Kisnnl  Kneincer  Vou  will  iiti 
un<lcr  no  oliliuation  by  wrltintc  for  thin  frt><>  tx->o)c  D*itle*. 

Department  of  Signaling  "»o  wh.o«  av.. 


Ravenawood  Station,  CHICAQO 


Department  of  Signaling 

Dept.  9199,  1810  WiJsoD  Ave..  Ravenswood  Station.  Chic««o 

OentLEVKN:  -  Please  *end  me  abnnlutely  free  and  propaid  your 
bin  ni'W  iMitik  on  Sittnal  Knitlneerlng.  Alno  full  parti<Milnr«  alioot 
your  sroat  «(>erlal  free  outfit  offer.  It  is  dlatlnclly  undenrtood  that 
1  aivumi'  tio  obliicationii  of  any  kind. 


Addrrss. 

Am*  


Digitized  by  Google 
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BUKNS 
94?'. 

A  !  R 


Get  One  FREE 


K*  don't  ask  you  to  pay  us  a  cont  iiDlil  Ji<a  haTi>  iiM-tl 
thla  wpndfrful  innderii  wliliti  li^'ht  in  your  own  home  t«n 
diivK  Uien  »ou  nift>  n  turn  i(  nt  ourpxponne  if  not  pfrfwlly 
•ntmAed.  W  e  wiint  to  pmre  to  you  th»t  il  niakfn  an  ordinary 
<'il  IniDp  look  like  koan<ll«;  bentu  eli-ctrlc,  ir<u>nltnn  or  acvty 
l<-nu.  PMced  by  Insurance  l'nd<«r«rite>r8.  C')iil<iren  handle 
I'lwily.  Teotaby  U.  8  Oorfrnment  and  iJS  Icailiau  |inlTer»iilp« 
nUow  that  the  nen  ALADDIN 

Burns  SO  Hours  on  One  Gallon 

ri  In  mo  11  krnwM'no  ( coal  oi  1  ■ .  no  odnr.  Bmoko  or  noiiM-,  pi  ni  iilt», 
i  lc;in.  won't  fi)  l<win.  Over  thn-e  niilllon  r'<'oplt'  nlri'inlr  cn- 
;<!>  inij  thU  ixiwcrful  whit*-,  Rt>'ady  liplit,  n««are«t  to  xunl  iglit 
Won  Cold  Madal  nt  Piinnma  Kzpocition.  6reiit«*t  InTvntinn 
of  the  aire.  Ou«mnt«'i>d. 

will  beglTentothe  r«r«on  whothows 
9aUW  ff«Wara  a,,  nn  oil  litmp  e<iunl  to  the  new 
Aladdbi  io  c<Tery  w»T  (details  of  off *<r  Blvt-n  In  otir  olrouUr). 
Wo  want  ono  vMr  In  aach  loeality  to  whom  we  can  D'fer 
ruBtomerx.  1  •>  that  n^rson  w»*  hnru  a  specinl  intnvlnctory  offer 
to  make,  under  whlrh  one  lamp  in  Blvan  froo.  W  rite  quii  k 

Tours  r  ntC         «>  «•(  mm  trM.      rharcn  prrpskd.  I  OUFS  F  IILL 
MANTLE  LAMP  CO..  312  Aladdin  Bulldlns.  CHICAGO,  ILL 
I  Mrtuwt  WfO—  '  Col  0<l    M»iiti«  l.mm»  M»—  l«  tlw  W»H<  


Men  With 
Rigs  or  Autos 
Make 

$100  to  $30O 

Per  Month 

Oar  trial  d*IWary  pisn  nakM  tt  —atj^  Mo 
prvTwiu  M»*ni 
liaalljr  ■Tcry  ' 


and  tmmB  towB 
OiM  f  annrr 


omm  ai 

ham*  will  bur  af  t«r  Inrlna 
Mho  hail  Mvrr  aotd  aorUllnsJn  hia  ttf< 
bvCura  «  rit<'«:  "I  aoM  si  Mm 
dairs."   Chn>trn»t»>.  Vim.,  » 


tri»m4  aaS  hmffr."  Krmprllnc.  Minn  . 
•i>T>   **M*  tlawarr  IsMi  ataaaiarr.  BaBi 

lt»aH.**ThmftMn<U  who  ar»  cotcktia  loaaj 
<  ruWiM  ih«  AlaMla    juat  ai  atnav^ 

No  Money  RequirMI. 

W«  f  nnilah  alack  Co  *ot  atartsd. 
m*ni  prvpaid  far  10  dajrs'  fraa 
Kivra  ahaottttaly  witaost  eaat  « 
tM-eoma  s  dlaCnbotar.   Aak  f«r 
ir  butor'a  plaa.  Sisia 
«b«Ut*r  raa  liava 
>«i  caa  wfirk  apara 
caa  atari;  lAwnalilpa 
you  to  work  In 


Ma  eectapatlaa.  mmm. 
rig  or  aalo;  waalaar 
ttmarataadr  wkaa 
a  laast  rnaTanlaa*  Im 


10  Cents 


wo  irrH  or 

COMMON 
OmiNAMV 


KEROSENE 

or  Coal  Oil  will  keep  this 
lamp  in  operation  for  50 
HOURS  and  will  produce 

300  Candle  Power 

of  the  purest,  whitest  and  best  llgrht  known  to 
Hcicnco.  Nothing  iow«ar  our  or  get  out  of  order. 
Slmpl*.  Safe.   Absolute  Batisfaction  Bruaran- 
Sflnd  for  catalog  showinir  lamps  for  every 
purpoHe:  also  special  introductory  offer 
and  ttjfoncy  proposition.    Write  today. 

KNIQHT  LIQHT  •  SODA  FOUNTAIN 

COMPANY,  573  Knight  BIdg.,  ChlBago 


"Hang  Your  Own 
Lighting  Fixtures" 

Semi-Bowl,  $5.85.    Plata  and  BaO.  8Sc. 
4  Light  Shower.  95.35 

Completely  wired.  IncludinR  glassware. 
Send  for  new  catalogue,  complete  line. 

ERIE  FIXTURE  SUPPLY  CO. 
STA.  A.  ERIE.  PA. 


Pittsburgh  Automatic  Gas  Water  Heaters 

will  provide  you  with  pipinK  hot  water,  quick  as  a  wink,  at 
the  rate  of  ten  gallons  for  one  cent.  No  work.  No  worry.  With- 
out liKhtiiig  a  match.  Write  today  for  details  and  lywaklet. 
PITTSBURG  WATER  HEATER  CO.  Pittsburirh.  Pa. 


SUNLIBHT  EVERY  NIGHT 


the  New  SOLAR 

in  your  own  home  at  our  risk. 


With 

Try 

G  ivea  i  hree  timea  the  light  of  common 
tampon  half  the  oil.  60 candl«  power 
50  hour«  on  1  gallon  of  kerosene.  IM- 
tar,  hrl^tar.  taftr.  ikm$m  than  Gaa. 

Gasolute  or  electricity.  Approved  by 
Government  Experts  and  ScientlMa. 
500.000  satisfied  users.     Show  the 

SOLAR  MANTLE  LAMP 

to  parties  whom  we  refer  to  you 
and  make  big  profits.  Write  today 
for  selling  plans,  exclusive  free 
territory   and    intrtxluctory  offer. 

SOLAR  LAMP  COMPANY 
23  Solar  Buil<lins.  K  ansa  a  City,  M«. 


ThDBEST  LIGHT 


Positively  the  cheapest  and  strongest  liaht  on 
earth.  Used  in  every  country  on  the  globe.  Makes 
and  bums  its  own  gas.  Casts  no  shadows.  Clean 
and  o<)orlc««.  Atwnlately  sate.  Over  200  atf  lea.  100  to 
2000  Oandle  Power.  FuUt  tinaranteed.  Wrlt«  for 
rataloc    AQENTS  WAMED  EVKBTWHXKK. 

THE  BEST  UCHT  CO..  324  L  5d  St..  CANTON.  0. 


WHITE    F  L  A  M  E  |j| 


BURMKRS  make  your  old  kvronenx  lumiMi  and  iBntemsl 
«iv»-  It  bi  illiant  white  light  better  than  electricity  or  f 
una.  I>oubl(«  ^our  llabt.    Hartu  oil,    MO  aUNTU  TO 
BirCAN.    Ouaranteed  Safe  and  K«Iiubl<>.  IXelichU 

mvt-rr  uarr.    S«n4l  now  fur  r^mfi^tM  a-unpU  rNi«t|«i»J  McrfiTa. 
•  urnp.  .<<-otn      f„r  1 1 MOiwrV  MCN  •#  NoV  M  | 


Lhra  aaaraaaataiiMa  waaaaa.   aaaiaain  iiiiiiai  i. 
WNm  FLAmT  LWNT  C0_  M  C4ar«  Bids  ■  Oraad  KaaMa.  Mtatk. 


300  CANDLE  POWER  OF  LIGHT 
AT  A  COST  OF  Y^c  PER  HOUR 

BURNS  KEROSENE  OR  GASOLINE 

Kerosene  lamps  make  and  bum  their  own  gaa  from  common  kerosene  (coal  oil) 
and  are  an  achievement  surpassing  all  other  known  methods  of  artificial  lighting. 
Same  give  a  bright  and  steady  white  light  at  a  very  low  cost,  as  a  300  candle  power 
lamp  will  only  consume  one  gallon  of  kerosene  in  62  hours.  The  "QUICKLrT"  gaso- 
line lamps  CAN  BE  LIT  WITH  AN  ORDINARY  MATCH  like  city  gas. 

WRITE  FOR  ILLUSTRATED  CATALOG  of  our  complete      Adtfllt^  W^fltf  ll 

line  of  kfro!.t'ne  and  gasoline  lamps  and  lighting  systems.      HmCIII^  fvlllll^U 

THE  NAGEL-CHASE  MFG.  CO.,  240-246  L  Erie  St.,  Chieago,  III. 
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Here.  Neighbor,  is  where  you 
"knock,  off'  a  good,  big  part  of 
the  price  you  expected  to 
pay  for  that  new- 


can 


stove  or  range. 
Write  and 


iM  lI  

Ask 

for  my  cata- 
log showing  the  most 
beautiful  hot  blast  and  oak 
heaters,  base  burners,  steel  and 
cast  iron  ranges  that  you  ever  laid  eyes  on. 
All  quoted  at  my  factory-to-you  prices— freight 
prepaid  to  your  station. 

Also  get  my  money-saving  offer  on  Kalamazoo  Pipe  and  Pipe- 
less  Furnaces.  Kitchen  Kablnet'*  Hnd  Tables.  ITionoirrHphs.  Indoor  Closets, 
FlrclessCcx>ker8,SewlnKMacbines. \Va»!'  ioK  Machines. Cream 
Separators,  Paints  and  Kooflns:.   Aak  l*r  «.«Uloff  N».  473. 

"The  Old  Stove  Master" 
Kalemnaxoo  Stove  Co.,  Mfrt.,  Kalamazoo,  Ntich. 


A  Kalaiaazoe 

^.s-r^i"  Direct  to  You" 


•r  Ea«r 
>W«at« 

— UacM- 

Gmt- 


THIS  BUNGALOW  $900 

CAN  BE  BUILT  FOR 

TUi  anil  laaajr  Mhcn  in  my  txw  t.^ok. 
BiUkliBc  PlM  lor  Modrrn  Korac*.  will 
■■T«  you  tuiadradi  ol  dollars.  One  oi 
tb«  mott  comptcte  lad  comprehentivc 
booka  el  plau  rr«r  puUWMd  trr  '"y 
archMact.  PIMi  cdMoa  |a«  ol  lh«  pr«k 
Two  haDdred  aad  Miy  toot  plant  and 
pbatocrapht  ol  liaagmlowi,  etc.,  coating 
Iroia  (200  up  :  gtre*  tian  an4  con  ■  > 

»— t  ^aatpaM  Ur  »1.00  18  Inmmt  St 


REDERICK  H.  GOUING 

AKrHITKCT  I 
BOSTON.  lASS.) 


MANUFACTURERS 

There  are  Tory  faw  large  manuractiimra  who  raonot  u>o  a 
Paramount  indoatrinl  Pioiur<<  to  hrlpi^ll  their  t{<M'>4i>.  The  poaai- 
billtleii  are  tremendoaa.  Write  for  booklet.  rAMOVa  Platkhh- 
Lamxt  ConpoitATioN.  485   fifth  ATenue.  Nkw  YonK  Cixv. 

FREE  ii&fnl  EASTMAN 

Premo  Film  PMok  Cnitir-rn.  for  nrllliiK  20 
Inrae  <-olortxl  pictor«>«  or  'JO  r'a<^a'<itee  i>o«t  r^rda 
atl5e..«<>h.  Orik-r  1  hoi.o  tixlrt* .  »«>nl  pr«-i>iil«l. 

OATCS  MFO.  COMPANY.  DEFT.  27*.  CHICAGO 

A  JOHNS -MANVUig" 

Asbestos 


A 

MONTH 


Elgin,  Waltham,  Howard,  IHinois 


or  an  v  wat*-li  v  r 
anil  Hii  rlH?B  hi 


I'rl  >l.    XMiil  r<>r  BiB 


DEALS  SQUARE! 


FREE  CATALOG 


112  pBi{»>»  wmdiTfiil  Tuliii'-.  'Iiiimi<ti<l^ 
wi\tch*Hi.    rint;«.    jcwi'lrv,   u|i  t<v<1i<te  di— 
i|{D«.    Riiy  the  Ware  Way,  >mU  will  ii<-Tfr 
mia"  the  monej.    L.lberl."'  w<ind«  nroepti*<i. 

ALFRED  WARE  CO..  De^.  111.  S(.  LiMn.  Mo. 


A£cnts  Wanted! 

For  the  "Big  Four"  Ro-San 
Sanitary  Specialties  for 
Homes  Without  Plumbing 

Ro-San  Indoor  Closet  LTXTrr/^'f"^";;: 

forlarKehoini.'a,  Bchools.  factories,  churches,  store*. etc. 

RoSan  Washstand 

Water  without  Plumbing. 

Rolling  Bath  Tub.  Wltli  Heater 

proposition  —  just  out  —  ever>- body  eajrer  for  it. 
TbfM«  four  atKeotnltie^  will  innk«<  any  ho'tltr 
bis  iwoney.    lou  ruu  nt  out  au}  honje  wlih  <> 
coinpletf  liatliroom.    We  want  llvi>  wirva 
>'T«-r> where  to  repreaent  uj«.  either  part  or 
nil  of  their  time    Hiieclal  I'ropoaltton  to 
men  who  I  iiri  ilir>-Cl  men  an'l  ortcanire  ter- 
ritorr  and  who  can  carry  vmall  atock. 

A  real  onportnnit.ir  in  before  »ou.  Thli. 
"\tin  four  '  loeanx  wealth  for  thoM>  «hi>  gtt 
after  it  —  b<>vanK(<  eTrr;  farm  and  Tlllaue 
home  wunta  what  wu  liavs  to  offer.  Vtih  Mil. 

Rowa  Sanitary  Mfg.  Co. 

13X72  CUi  St. 

DETROIT.  MICH. 


30 

DAYS  , 
TRIAL  K 


PUaxt  iffHfioH  Popular  ilechaiiici 


;igijzc 


a!:y  Googl 


174 


POPULAR  MECHANICS  ADVSXTISXirG  SECTION 


Select  Your  Christinas  Gifts  from  Our 
Jewelry  Catalog.  Send  for  it  Today. 

Our  Diamonds  are  distinctive  in  beauty,  of  ffreat 
briliiancy.  net  in  the  latest  fashionable 
Solid  Gold  MouQtinffs. 


We 
Prepay 
Shipping 
Charges 


We  ar« off erinflf wonderful  value*  in  Diamond  Rinirs, 
special  for  Christmas  presentR,  at  $2S.  S50.  $7S,  SIM, 
$125.  Credit  terms,  onc-flfth  down,  balance  in 
eiicht  equal  amounts,  payable  monthly.  SwCatalosr, 

Suggestions  for  Christmas  Presents 


DtamondKin^.S<ililAirc$2Sup 
LortwSolitniro  Duunond 

CluHtrr  Kinei    .    .  .lOOup 
Diamond  La  VKlliiTea  ~~ 
Uimnond  Brooches  , 
Diamond  Ear  Screw* 
Oiuaond  Stoda  .  . 


Diamonij  <  ulT  Links  S  S  up 
Disntoml  Scarf  Pins  8  up 
Wrist  Wstcbcs  .  ,  22  up 
WstchcS;  gold  filled  .  19  up 
Csmeo  Rings, 

Diamond-set  .  .  12  op 
Vest  Chains,  solid  gold  12  up 


10  up 
7  up 
2B  up 
10  up 

Mmmi  for  Cataloc.  mah*  ••laetlon*.  and  hava  a*  many 
artlolas  as  you  wish  chargad  in  ona  account  Wa  can 
nil  aayr«4uir«m*nt.  Liberty  Boada  Aceaptad. 
eVCRV  ARTICLE  IN  OUR  CATALOG  is  specially  selected 
and  (inowj  unusually  low  W Imtcvrr  you  pclect  will  sent 
prepaid  by  un.  Yoy  as*  and  axamlna  Iha  arUeia  right  la 
y*Mr  awn  haada.  If  Estinr'ns|.  pay  ono  fifth  of  purchase 
price  and  k(«p  it.  balance  diviiJcd  into  ciiiht  equal  amuunls, 
psvsble  monthly.  Splendid  bargains  in  2t-year  Kii»iniii<  <-d 
WATCHES  on  credit  terms  as  low  as  $2.50  A  MONTH. 
TatkaCaak  Bayan  While  our  prices  are  lower  than  the 
cash  prices  of  other  conrems,  we  make  a  discount  of  eight 
per  cent  for  cash  It.  full  in  advance,  or  on  delivery. 

Wc  Have  Been  In  Baslncss  Over  60  Years 

LOFTIS  BROS.  &  CO. 

THE  NATIONAL  CREDIT  lEWCLERS 
Dvpt.  G894.    108  N.  Stat*  St^  Chleaso,  III. 
STORES  IN  LCAOtNQ  CITIES 


Wanted— Men  to 
Run  Box  Ball  Alleys 

We  want  to  open  American  Box  Ball  Alleys  in  five  hundrwl 
mor«  towns.  If  you're  ambitious  to  own  a  business  of  your 
own.  you  re  the  man  wo  want.  Wc  will  arrange  with  you  so 
that  you  can  own  the  business  and  pay  us  n  Iiti!e  at  a  time  out 
of  the  alleys  earnings.  Don't  worry  about  the  money.  We 
wii  KuppLv  the  eqnipmont  on  oor  eauy  pnyment  plaa.  Ve^  litUa 
cuih  Is  ne<>diHl.    W  hat  we  want  is  llva  inaw.   Write  today  for  fall 


$12  to  $18  Per  Day 


Yoa  ran  make  112  to  $18  per  Hay  for  yonraelf 
i  ri«-t^rs  of  An  eriran  Boi  Ball  Alleyii  sr«  luakini 


Scores  of  pro- 

 V  .      »H  »,■.••  s^nsw   aji^Tn  mtTi  llin.lllg  910O  U  Week  i 

mor.  from  juxt  two  alle>a    O.  T.  l'8tt*rson.  of  Illinois. 


•  lOO  a  we4»k  or 


thr.  i.  sllej-s  and  cleaned  up  *8n0.T0  th«  lirsc  two  montlu..  Ifow  he 
op^riites  picht  alley* and  out  of  the  proc«<i<Hi  has  built  a  iK'Sutifnl 
•>^lory  booie. 

A  5c  Game  of  Universal  Appeal 

Amerlcjin  Box  Ball  »>ee«ni*a  the  ragt.  wherever  It  i«  ntarted 
Morv  fun  than  ordiniiry  bowling.    Prsoticolly  100  per  cent  profit 
-No  ttd»ei^li.inii  ex^>en«<K-  no  belpem.  mi  waito*  to  pay     Pins  nre 
iTH^l  I    II  rptumi-d  antom«tir«lly.    Wonderful  automatic 

electric  lighted  M-or-honrd  Wrlm  for  full  dearriptinn  and  par. 
tlcular*  of  our  •|>e<-iMl  proposition  lo  live  men. 

AMERICAN  BOX  BALL  CO. 
S23  Van  Buren  Street  Indianapolis.  In«J, 


I 


OWN  A  MOVING  PICTURE  SHOW 


B^^*-^  INVESTMENT  STARTS  YOU 

MONARCH     riLM  »tSviC« 

l)«»l.l.E28UNION  AVE-MtMPMis.  TENl5 


AGENTS  500.?" 

Gold  and  Silver  Sign  Letters 

Fitr  dtoru  frmitH.  (iitire  witidow!*  and  class  slKiia 
of  all  kiiidn.  No  experience  iie<*e«(i«ry.  .\iiyone 
•  uii  put  them  Oil  and  make  mniiey  rlirbt  frota 
the  start. 

$30.00  to  $100.00  a  Week! 

\nu  cHii  sell  t'  iirli)  tniilc  i>r  travi'l  ull  di.t 

the  louiifr}.  'lliere  is  a  I>Ik  demand  for  window 
letterlriK  In  ev«<rj  town.  Send  for  Free  Samplaa 
add  full  piirtU-iilHi  r. 

 ritu  riil  Off«-r  to  General  Affenta 

METALUC  LETTEK  CO..  43SB  N.  Ctark  SL..  ClUcago 

AGENTS  «6  a  Day 

Should  be  easily  made  selling 
our  Concentrated  Non- Alcoholic  imm 
Food  Flavors,  Soaps,  Perfumes    IP^  2»HQ L 
and  Toilet  Preparations.    Over    II  ;  pS?^^ 
100  kinds,  put  up  in  collapsible 
tubes.   Ten  times  the  strength 
of  bottle  extracts.    Every  htmie  in 
city  or  country  is  a  possible  cus 
tomcr.  Entirely  new.  Quick  sellt-rs 
Good  repeaters.    Not  sold  in 
stnn-s.  No  competition.  100  per 
cent  profit  to  at^ents.  Little  or 
no  capital  required.  Elegant 
sample  case  for  workers. 

S'lrt  n"W  whUr  i.rw.  Writr  kkI.  v 
—J  i>u%i  uml  xiU  do— for  lull  partlcuUi- 

AMERICAN  PRODUCTS  CO. 


Ittl  Aaaka  Mk..  0001411.1 

Google 
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The  typewriter  that 
visited  the  King 
Hammond 


The  most  tomuitrful  typewriter  in  thti  world  and  tbo 
most  famout. 

The  wonder  of  it— it  write*  all  lanKu&jres  from  Eskimo 
Indian  to  Kata  Kana  Japanese  and  over  366  different  typ« 
setB— for  every  profession,  every  buninesa,  every  science. 
J  tut  turn  the  knob  to  change  language  or  type. 

Thefameofit— Ithas  traveled e\'er>' where  with  President 
WUmh  and  has  written  all  the  hi»tDr>  -making  docunienta 
of  the  war.   It  created  a  sensation  at  Buckingham  Palace. 

No  Other  Typewriter  Can  Do  ThU— 

Baall   Roaan-D«at  bualnsas 

Medlua  Roaan-ganeral  Letters. 
Italic  -  amphaaixLni, 

Write  for  booklet  showing  the  many 
marvels  of  the  Multiplex— how  it  con- 
denses type  fur  notes  and  extends  type 
for  headlines,  how  it  puts  the  same 
power  of  emphasis  into  the  written 
word  that  oratory  puts  into  the 
spoken  word.    How  it  writes  tech- 
nical signs  and  symbols  for  engi- 
neering,  mechanics,    etc.  Ask 
about  the  Mathematical  Multiplex. 

HAMMOND  nPEWRTTER  CO..  569-A  E.  69tk  S1..II.  Y.  CITY 


Al*o    an   Aluminum    PORTABLE  Model. 

U  pounds.     Full  capacity.    Aak  for  special  Folder, 


B-E-T-T-E-R  MUSIC 


WOliams'  Sounding  Board 

Placed  under  record  on 
any  disc  phonograph. 
SEND  S3. 00  TO 

0.  B.  WILLIAMS  CO., 


S«»ttl«,  Wash. 

U.S.A. 


R^moh  Gems 


k  mmd  w*ar  lla*  diamonds.  Brilliancy 
uarant«cd  forrvcr.  SlaruJ  file,  arid  and  Ore 
ko  diantondi.  Have  no  pai<ti>.  foil  or  hiurk- 
ng.  Set  only  in  14  karat  solid  eold  mount- 
inga.  About  l-30th  thepri«><ifdianion>iB.  A 
mmrvalouA  B/Mthetlc  a«'iTi~will  ml  fflutt.  Qmmrmm* 
•mS  m*  Imltotl— ■  to  uiwtoM  ■«  c1«M.  B*nt 
C.O.D.  anbjccc  to  aiaminauon  Wrils  Uxi^t  tor 
our  IDoatntod  Mrtaloc  Ii'*  rri>*. 
•aiak  JnabrCa.  IN  WatMisiaa  •>•..  tt.  Uni.  Ha. 


Perfect  hearing  is  now  being  restored  in 
every  condition  of  deafness  or  defective 
hearing  from  causes  such  as 

Relaxed  or  Sunken  Drtuns.  Roar* 
Int  or  Hissing  Sounds.  Perforated, 
Partially  Destroyed  Drums,  etc. 

Wilson  CoDinoo-Sense  Ear  Dnims 

"  LittU  Wireless  Phones  for  thf  iujrs  - 
reooire  no  medicine  but  effectively  replace  what  is  lacking  or 
ietective  in  the  natural  drums.  They  are  simple  devices, 
irhtch  the  wearer  easily  fits  into  the  ears  where  they  are 
nvisible.   Soft,  safe  and  comfortable  to  wear  at  all  times. 

Write  today  for  our  168  page  FREE  book  on  DKAFNESS. 
{iving  you  full  particulars  and  plenty  of  tesiimoniflls. 

WKSON  BAR  DRUM  CO..  Iwssr»srats< 
199    Urtec  aeiittiTn  B«di«fi«  LOUISVIUS,  KY. 


Mystify  Your 
Friends  With 
ChemicalMagic! 

Pour  ten  different  colored  liquids  from  the  same 
pitcher  of  cWr  water  I  Change  wine  to  water,  and 
water  to  wine.  Make  chemical  ice,  snow,  and  fire; 
magic  writing  paper  and  diMppearing  ink.  You 
can  do  all  these  and  loU  more  wcjrd.  puzzling  tricks 
of  chemical  magic  if  you  have  CHEMCRAFT. 
You  can  be  an  amateur  chemist,  too,  and  test  foods, 
earth  and  water ;  make  dyes,  soap,  inks  and  other 
things,  as  well  as  work  hundreds  of  amusing,  inter- 
esting and  instnictivc  chemical  experimenU  with  your 
own  chemical  laboratory.  You  can  leara  the  prm- 
ciples  of  chemistry  and  find  out  many  useful  facts 
about  the  things  you  cat,  wear  and  u»c  every  day. 

Get  CHEMCRAFT 
for  Christmas 

Each  outfit  is  complete  in  itself ;  contains  a  large 
assortment  of  harmless  chemicals  so  you  can  per- 
form every  trick  and  experiment  many  times ;  also 
laboratory  apt)arat\a  and  a  Manual  ol  Instruction.  CHE..V1- 
CRAFT  is  »cknti6caJly  cofrecl;  made  by  a  protcHioaaj 
cl)«nirt  :  med  in  ichool*  and  coUcset  and  e&doncd  by  leach- 
rr*  and  ptolejaon. 

Vhenyou  get  your  CHEMCRAFT  outfil  you 
can  join  The  Ch«neia(l  Chemin  Club  «nd  itaita 
l_o(»l  Chapter  und-^  your  own  name  and  8<<  olhe» 
l«yi  into  your  dub.  You  D  r^<lw  CUb  MsBS; 
rine  rejrolsrly.  too.  Get  your  CHEMCRAfT 
this  Chfkttnss— it's  the  finest  fun  you  evet  had  1 

<  .V  irr  //.I'l./A.-.'i  ■/■  <.^' •""  '<■  t-'j-  -  w.i/i  ... 
THE  PORTER  CHEMICAL  CO. 
HACERSTOWN.  MARYLAND 


Which  Size 
Outfit  Do 
You  Want  ? 
N..  1-  $1.50 
N*.  2—  »3.00 
N».  3—  $5.00 
N«.  4— $10.00 
tttOsnnr,  Col*.. 
ft  In  C***4*, 
I  Lltllf  Hurt. 


flcate  Mention  Popular  Utchanict 
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Sale  of  Seaplanes,  Engines 
and  Spares  by  the  Navy 

.  J)}^^  ^''1  offered  for  sale  by  OPEN  SALES  AT 
APPRAISED  PRICES  at  the  Bureau  of  Supplies  and 
Accounts.  Navy  EVepartment,  Washington.  D.  C.  the  fol- 
lowing aeronautical  equipment  at  the  prices  stated  each. 

PWCE 

69  HS-2-L  T\tmt  Wrt*   $6160  00  BrMklr^  K.  T. 

26  Sets  i»m  pvtt     BS-2-L   ISOO  OO 

72  HaA(  tracks  r«  I1S-2  L   200.00 

46  B16  Fhriii  kaais  11.0S3  00  niiiiM".  Ti 

46  Ihdhf  Iradu  f«r  H-16   300.00 

20  F-5-L  FlriM    12.400.00 

20  itU\m  trvb  far  F-5-L   300.00 

68  kanmtnm  tnt  39-B  »f$l»mt   3000.00  CiNcnttr.  N.  J. 

10  Sets  mtt  V*tu  r«r  39-B  ir«plMci    .  2500.00 

14  ■■■dht  ttckt  fac  39  B   75.00 

10  Ken  MM  40  F)m  WtU   4000.00  Ru«tM  Rm^  V«. 

I  SiMhM  JN  iTpt  t«iB  aciK    2000.00  r»Mr^?^ 

1  Araarw  tne  39  A  *et|»UM   1500  50   GIdkoIct.  N.  1 

245  Ciriin  OXX-6  Eitw*  (•(«)   1207.50 

49  Oniis  OXX-6    "     (nfd).  .  .|e90-1035.00 

U  C«tM  OX-2  E«bH  90  Hr   ms.90 

3  Cirtk*OX-S    "     90  HP   1035.00 

13  C««H0n-3Ei«iMt  100  HP.  .  .  $690  1035.00 

2  Ba  ScM  ««iKs  100  HP   1150.00 

12  (mm  M«faM  100  HP  (mw)   ISOO  OO 

20  (mmt     '    too  HP  (nti)    900.00 

2  StlMM-HT^v^ardcr         220  HP 

<tMJ)  T;kA-9  (Dvcd  DrW«)  ..  175.00 

7  Sdm^HHro-Oycitr  Ea(ici220BP 

(nc4)  Tr»e  A-2-C  (CkaaDrin) .  175.00 

I  Bmiic  Tredtr  MwiMt   1500.00 

Appraised  value  of  used  motors  depends  upon  number 
of  hours  flying  time.  iMost  of  this  equipment  is  new  and 
in  excellent  condition ;  many  of  the  planes  have  never 
been  uncrated. 

The  above  equipment  is  stored  at  the  Fleet  Supply 
Base.  South  Brooklyn.  N.  Y.,  Naval  Aircraft  Factors- 
Philadelphia.  Pa..  Naval  Aircraft  Storehouse,  Gloucester 
N.  J..  Naval  Air  Station.  Hampton  Roads,  Va..  and  Navai 
Operating  Base.  Hampton  Roads.  Va.  The  notation 
opiwsite  the  items  gives  location  where  stored.  Prices 
arc  f.  o.  b.  point  of  storage. 

Sales  will  be  made  subject  to  prior  sale  and  approval 
The  quantities  and  apprawed  values  are  subject  to  change 
without  notice. 

Application  to  purchase  any  of  the  above  equipment 
should  be  made  to  the  Salvage  Section,  Bureau  of  Sup- 
plies and  Accounts,  accompanied  by  deposit  for  5  per 
cent  of  the  amount  bid.  Effort  will  be  made  to  make 
awards  in  the  order  in  which  offers  are  received. 

Inspection  is  invited  and  may  be  arranged  for  with  the 
Supply  Officer  of  the  above  Naval  Stations.  Schedules 
of  Sale  giving  full  description  and  complete  data  as  to 
terms  of  sale  are  obtainable  from  the  above  officers 
or  from  the  Salvage  Section,  Bureau  of  Supplies  and 
Accounts,  Navy  Department,  Washington,  D.  C. 

JOSEPHUS  DANIELS, 

ia'6/19.  Secretary  of  the  Navy. 


Universal 

9  12  H.  P.  4  Cycle  4-Cyl- 
inder.  Speed  range  300 
to  1800 R. P.M.  Adapted 
to  boats  from  14  to  30 
feet.  Write  to 

UNIVERSAL  MOTOR  CO. 
OSHKOSH.  WIS.  Dept.  P 


A<k  r*r  tlBllrUB  t» 
(i>Ur  fall  drKrIpitaa 


Small  Steam  Engines  and  Boilers 


GAS  AND  GASOUIVE  ENGINES, 
Ym  H.  P.  ap;  Tanks,  Pnnjps, 
Gears,  Modd  Makers'  Soppues 

tJ'i  Onr  Kit  ratalaca*  tor  Hr 

I  in  prrtrrrrd)  or  sUmiM.  Krlundol  first 
'•f'.i-T.     IW  Pig«  — Ovfr  200  Illusiritiorn. 

MoontN  KMaiNc  a  supm.v  co. 

***  Bit  BlMih,  CHICAOO 


"A  Kermath 
Always  Runs" 

"America's  Standard 
Four -Cycle  Engine** 

Whether  for  work  boats  or  pleasure  — there  Is  a 
Kermath  that  will  exactly  fit  your  need  —  10-12. 
16-18,  and  20-25  H.  P.— all  four  cylindera.  Prices 
*3S0  to  $530  — varying  according  to  equipment. 
Write  for  our  very  intereatlng  circular.  It  givea 
Marine  Engine  facta  that  are  worth  knowiag. 

KERMATH  M^O 

The  '*Hafa-Hors*'  Engine 

Gas  or  Gasoline 

For  running  Cream  Separators, 
'"rain  Graders,Chums,  Washing 
"I  Machines  and  other  small 
tools.  Foot  Pedal  Starter  makes 
it  as  convenient  as  an  electric 
Motor.  All  moving  parts  safely 
enclosed.  An  ideal  woman's  engine.  Safe.  Reliable 
and  Economical.  Sold  under  an  absolute  guarantee. 

See  local  dealer  or  u-rite  us  for  Catalog 
ELGIN  GAS  MOTOR  COMPANY.  6S  River  Si.,  ELGIN,  ILL 


Mullins  Steel  Boals  Cant  Sink 


Whrn  yog  think  ol  liuylnj  «  l«at. 
■•hfthrr  it  l«  A  l6-lo<.t  Run.il>uut. 
4  -V).|oot  Auto  Bo.41,  or  ^illlr. 
thins  'n  l>ctwrrn — rrmcnit^r  th.^t 
MulMn<i  Sl«rl  ll<kaK  ;trr  iiujr4n1rfti 
f  r  U1«-.  Thrv  <:.inn<'t  «ink.  iVik. 
'..ttcr-lof.  dry  out  Of  op<n  at  the 


trams  —  nr-ver  rrquirr  C4Ukitiff. 
I>«im«il  bv  America's  forcniu»l 

Iuv.t1.ircliilrc1s— t-ui]t1ntheluY*'  * 
lKi.«t  laLton  in  Ihr  world.  Morr 
than  A^.CtOO  in  uic.  Big  catalog  ui 
VLrr\  or  woorim  motor  Fkuu,  row. 
biHi»  or  canoe*,  od  mjvKM. 


THE  W.  H.  MULUNS  CO..  52  Fr»nldin  S»rtet.  SALEM.  OHH) 


MARINE  ENGINES 

a  H  V.  Minulp  Bnti  r,  ii.  p.  doubl.-  rylltidir.  nil  iron  or  copper 
ju<  kKt.iiliiminum  lluht  weiuht.  for  cuntxn  and  ■.mullboata. 
THE  WATKiWS  MOTOW  CO.,  121     life  It..  CINCINNATI,  OHIO 


Get  this  .25?  En|meBook 


it  eivea  valuable  information 
about  motor  boat  enirines.  It  alao 
describes  the  full  line  of  L-A  mo> 
tora  and  tella  of  the  30  days'  free 
trial  f>Ian.  Write  for  your  copy  todav. 
LOCKWOOD-ASH  MOTOR  CO. 
1930  HortOD  Art.  Jackton.  Mich  i.^ 


Google 


POPULAR  MECHANICS  ADVERTISING  SECTION 


l^llll  Necessary?^^ 

We  Say  "No!"— and^ 
Prove  It  FREE 

If  it  is  really  unnecessary  to  RufTer  tho  unavoidable 
embarrass  men  tj»  of  deafness,  you  would  like  to  know 
it— and  we  want  every  person  who  la  hard  of  hearititc 
to  know  it  without  risk  or  expense.  Because  tho 
Acousticon  has  succeeded  in  enablinK  over  .Wi.OOO  to 
hear  cl(*rly.  we  invite  and  uri^e  you  tu  accept  tho 

Famous  Acousticon 
ForlO  Days'  FREE  TRIAL 

No  Deposit — No  Elxpetvse 

Jnat  writ4>  oayiriK,  "I  niu  hard  n(  lifiir'niK  no'l  will  try  the 
AooOMtloon.  air(>  it  n  fair  triMl  mniil  fitnillUr  hit- 
roaudinip*  thus  jmo  ran  h<wt  It*)!  wlmt  it  will  <lo  for  >i>ii. 
Remem >H-r,  howt^rrr,  ttiitl  thf  .\>vtu.-t  ii-i>n  hti"  ptitt'iitiil  fen. 
tiirv<fl  which  t-Hnnut  Ih'  ilii[>li<  hKhI  Ho  no  miitli-r  wliiit  >riijr 
paal  «)S(mrieuc«B  iuivu  bc-«u,  scud  for  >our  trtju triuJ  to-4lu>. 

Dictograph  Products  Corporation 

1307  Candler  Building  NEW  YORK 


Fits  Any  Boat— Any  Purse 

Will  cirive  your  mwboat  anywhere  it  w 
Bo«t.   Goes  ilirtMiirh  wt^n  like  an  eel 


^IIAII  Complete 


•a  Btarn  of  bo«t.  Cun  l>«i  r«lMd  or  low  • 
[ll»wi  with  proiMilWr .  (^om  6  to  10  imtfl* 
WaboiM  our  >-|'«ivSp<>rd  Motor  - 

AtabomriaaUmi^  toioh  f>.  Brod  for  drtkil*. 

CAOXS  PCRFKCnON  MOTOR  CO. 
•laCaUto  SMB.   Detroit.  MIcti.  ^ 


Engine  User-Agents  Wanted 


Mm  wmntM)  fn  •vwyeoantF  to  ITRK,  drraonstrwta  mn*i 
BRN'*— wofM)«rf«il  DfWSlfoUm  •r.(ina       *irry  wi»k 


  mmMt..     _  _ 

immL  LilMral  proflta.  rra*  detaiii  an<I  "^trwlarlury  ufl<!r, 
_  C.  8«nntn«lM»f«o  m  aona.  I>apanm«cit  6U. 


iUmilioe,  tJblo. 


1 


POWERFUL  AIR  GUN 
AND  fSOO  BUCK  SHOTS 

Die  31-lach  l>Vf>r-Ttion  ridf.  rin«  w-nlriut  sUktIi.  trrr-  tor  n^tdnir  jn 
 ,  eowTM  PicLursa  or  £0  i/k».  Pi.i»t  C»r<i«  at  I6c.   <_>r\W  your  .  h^i.  r 

GATES  MANUFACTURING  CO..  Dept.  479.  CHICAGO 


IF  YOU  LIKE  MUSIC 

GET  JENKINS^  cm 
I  CATALOG 


Band  and  Orchestra  In^ 

Btruments  eold  on  our  famouji 
"Play  While  you  Pay"  plan.  Free 
leeson  ccrtificato  with  each  in- 
I  Btrument. 

Learn  To  Play 

in  baiHla  and  orchestma  fnjm  Ji'nkltxfl* 
b:ind  aod  orchestra  txioks.   Kiret  violia  or 
c  .mat  book*  frve.  WHITE  TODAY,  simply 
•«nd  name,  a  poet  card  will  ilo,  for  1>^&  pacra 
folly  Ulvtrated  estaloa.  easy  payneat  plan 
I  and  flree  inetrtiction  system. 

JENMINS  MUSIC  CO.  ^'^-^JSiS  «« 


THE  BEVERAGE. 


The  aU-year-*round  90ft  drink 

A  word  that  is 
imbedding  itself 
in  our  language* 
Soon  to  appear 
in  all  good  die* 
tionarieSe 

'What  Webster  9 
Will  sa^  about  it: 


B-E-V-O.  (n.)  f  <OF.  Iwvvtw. 
<beKee,  drinking.  <bem, 
drink.  <L.  bibo.  drink.  1  A 
delicious  non-alcoholic  oev- 
eragc,  noted  for  its  purity, 
nutritive  qualities,  sparkling 
(otden  color  and  ricnnesa  of 
nat«ral  flavor  of  the  ingredi* 
cuts  from  which  it  is  manu- 
factured. Became  nationally 
Xtopular ,  with  all  cUsacs.  in  a 
•iii^e  season.  Created  by 
Anhctiaer-Busch,  St.  Louis, 
and  manufactured  in  great 
quantities  in  the  most  mod- 
em, sanitary  and  perfect 
beverage  plant  in  the  world. 

Synonyms:  None.  Anto- 
nyms: About  200  imitations 
put  up  in  bottles  similar  to 
the  Bevo  package,  and  bear- 
ing names  as  ncarb'  like  Bevo 
as  the  law  will  permit. 

Derivative:  Bwoer — on* 
who  constantly  enjoyn  thm 
beat  of  aoft  druika. 


Serve  H  cold 

Anheuser-Busch 

ST.  LOUIS 


PUate  Mention  Popular  ifeohanfc* 

Digitized  by  Google 


ITS 
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l£  WORK  FOR  YOURSEIF 


AGENTS 

New  Kerogas  Burner 
Makes  Any  Stove  a  Gas  Stove 

Bunu  Common  Coal  Oil  (Keroiene) 

Sells  in  Every  Home 


Fits  Any  Stove 

Makes  a  gas  range  out  of  your  old  cook  stove  or 
heater.  Easy  to  install— just  shove  it  into  the  firebox.  No 
trouble  to  operate  or  keep  clean.  Just  supply  it  with  fuel. 

No  Coal  —  No  Dust  —  No  Ashes 
Burns  Just  Like  Gas 

Cuts  down  on  the  housework.  No  kindlinK  to  rut  —  no  coal  to 
carry  —  no  ashea  to  empty.  Just  a  clean.  Kas-like  flame. 
Quickly  lighted.  Extiniruished  mstantlv  by  the  turn  of  a 
valve,  just  like  gas.   Necessary  winter  and  summer. 

ABSOLUTELY 
SAFE 

Bums  Kerosene  (coal  oil).  Can't 
Explcxle.   Do  .-jway  with  d-ingeroua 

Sasohne  stovfs.     The  Kerof{a.H  is 
etter  and  alionether  safe.  Fire  pre- 
vention is  better  than  Fire  Insurance. 

Clean,  Odorless,  Cheap, 

Wonderful  Labor  Saver 

The  Kerogas  pavs  for  itself  in  a 
very  short  time  in  the  money  it  will 
•ave.  IIclp^  ctit  the  hiKhc<>»toi  liviiiK. 

Aker  Avera^ng  8  Sales  Every  Day 

Tb*  Kemtcaa  in  k  ••i-<nd<'rfiil  m'<ni*\ -tnakcr  ff>r  n«<<ntfl  Akor 
■TeriMllt'KH  mIm  a  dB7.iui>i<  \w  vt\>vti  <n  m>II  ■  dozen  a  ilax  mbcD 
bemta  fairly  Kturt4>>d.  Cnrlcioii  mii<<i' 917  5U  in  n  day  and  ■  hnlf. 
H.  O.  Rtnanuol  writ4>*:  "It'n  u  wnndpr.  I'll  ke«n>  biiitj  flilinii 
ordors."  "<Vtn  mII  25  Rnrtiem  rlsht  httrti  in  my  locality."—  Roy 
F.  W.  E.  Aton  sold  12  tint  day 

Agrata  get  biiay  quirk  on  tl>i«  ni'W.  ><lii  mnnvy-maklnu  proprMi. 
Hon.  Alraoat  «'Tery  home  •  imwiM-ri.  Wotnon  wild  ubnut  i(  l^>w 
iiricoiniilctwqiiirk  aulm  Kli;  i>p>Ht>i  Kh<i>  (•<  <'nrrv  nn'l  il<>nionptrBl>' 
Your  Mrritory  la  o|>ca.    niTC  QglCK  FM  KMOISIIAIMO  UMPU  Til  iniun. 

THOMAS  BURNER  CO.,  2848  Gay  St..  Dayton,  O. 


A  Double  M oney-Maker 

E»ery  auto  rp[>ai  r  ahoii  fitiou  M  h.ive  tin*  uti'iitiii  r 
H<ifl«>DH  compoanil  in  t>ntt>'ri«.«  fur  •■»«>  nix'tiintr 
while  yon  iir«  liii»>  claewhfrt*  Makm  dintllli-d 
w»l*rftT  (ilitna  h»ri.-ri.  >.     V.mi  ran  mmke  m-inri'  wtth  an 

<^HB5>  Battery  Steamer 


Op^nfl  b«tUr4««  without  rh«n 
mmmf  t«  i'pvr»t«  —  low  upka-c^p 
iVif   


B  of  brp«k*««i .  Stmple, 
Amk  {'<T  rtrcutttr  A 


r»>fni»]«'U»  S3S. 

UKttCMIBUmUitOIGHttmW.MMtOlS  MicMmtw. .Cktnts 


Here'a  rour  chance  to  b«  Inde- 
pendent,  with  a  sood  income 
that  will  STOW  bi«8er everr  day. 

You  ran  build  up  a  pajinir  busineas 
■upplyiDK  tho  ursrent  demand  for  the 

HO-RO-CO 

llpa  of  boaa»hold  apceialtiM.  nor*  rcine- 
cUaa,  toilet  articJea  a.nd  toapa.  GoanataMl 
jjnaflty  aatiaflea  omti  and  farinn  bis  re- 
peat ordera.  Halea  ars  eaay— proota  lar(a. 

Ho-Ko-Co  gnodt  carry  a  potUfit  gitor~ 
antee  of  toiU/acUoa  or  monty  6<ac£ 

O*"  y*:**'-'**-^*^  TatHa  ba  r*«o«- 

Blr»>d  blood-purtficr  and  hralth  buiUirr. 
One  trial  makca  a  permaoetit  cuatomcr . 
H»-tt».Ca  Shia  a  %9mtm  Saa*  prrventa 
dandroff.  procnotea  bair-bealth.  pit 
boyars  ararjr  dna. 


FKKK  SAMPLB  CASE 
To  (tart  you  in  your  own  bual. 
nraa,  wr  turnUh  without  coa«  lo 
you  Ihia  handaoma  complela 
Sample  Caac.    Sella  gooda  al 
•Ithl. 

Get  In  on  Ihia  opportunity 
today.  Work  tor  yourmrlf. 

Write  for  particular* 
H0.R0-C0 

Mft.  Co. 
151  Locuat  St. 
St.  Louia.  Mo. 


New 


mns.  TONE 

Play*  in  C,  Bf>,  and  A 


Trumpet 


Thfta  •up«rt>  Hlor1t«  "Tiipl«  Ttma  MimJcI  Trumpvt"  tmuMOt  bm  cquAll«d 
fnr  Ifvloor  and  «ul<ioor  work.  Jtiat  what  mu«ii*kafu  hmn  woe  wmntrvl. 
ProTc  Ut  vuur*«lf.  In  your  own  Noaw    lu  aupefior  Umm  aa4  qt»«llty 


Sant  on  Trtai  JiyT^p'T/i^BW 
Easy  Terms  J""*"!'^ 5'»»tei:*^»i.'«*'.2* 

SI'ECIAl.  LOW  INTHt>UVrTORY  PKICBS. 


Toy  hara 
today  fov 


Blorlte  InttrumenC  House, 


Daat.  t 
Naiaarvilla.  III. 


Cleartone  Phonographs 

$4.00  to  S200.00  Retail 

Our  Sundry  D»M't.  ofler*  N.t.|Ii>»  .VM'  |«t  Ihouaand  in 
lota  of  5<N(,<K.N».  Mot4>ra  tl  ;15  to  f  14  Tfi  t>ach.  Ton**- 
Arniaiiri'l  Ket>rodut-<>ra  <  I. ."Xi  t<i  f.'^.TS  iht  m>i.  Mala 
HiirliiffM  'i(V  t«  !K)«-  «-ii€'h  K«»c«ir>l«.  Neodlea.  8ar- 
I'liirp  I'oiiita  iiik)  I'nrta  at  renannablc  |>rio«>«. 

Wrll»  fiM-  n.jr  H4  r-ajp-  r«t«l.«o«.  Iltr  oftlr  ..ex.  nnta  kind  t« 
AmrH.-a,  IlltuatraUnir  U  dinfrrnt  alylMsf  Tallilnr  Maf  hlnaa  aa4 
vb«r  MNJ  <ti(1^r«nt  li»ntkoaraphir  I'aita. 

LUCKY  13  PHONOGRAPH  COIMPANV 

Export  Dept.  4a  M.  C  12th  Straat.  N.  V..  U.  S.  A. 


CRFFN  AUTOMATIC 


LE  EFFORT 
A  DAY  MADE 
EASY  WITH 


ADD  TO  YOUR  DVCOIWE  $5'i'o$7o 

New  Improved  Green  Automatic  Machine 

Hharpena.  Hone*  nml  Stroi*  nil  klnrU  of  wtfi-tr  rarnr  bindea,  in  one  of>erall<>iv,  fmm  four 
!"  V/  'i!'""*'"  I*''  minute.  Kor  both  Quality  and  Uunnllty,  ihia  marhiof  la  In  a  c\nm  by 
Haflf.  There  ia  Dothinit  llkt-  it  mi  the  murki  t  l^et  ua  aend  ynu  nur  frrr  l<ooklet  eiptainlna 
••aerythlng.  Inrludlng  the  "aMCRICAN"  Kay  Cpttar  — .-uia  -juarf.  aogular  or  round  alota. 

AHCIiCAN  SHAVCNINC  MACWME  CO.  (lac),  lk»L  12.  tM  W.  WasktoflM  St..  CUCACO 


Googl 
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Send  the  Coupon  and  We'll 
Send  You  a  Lachnite 


I  penny.  Upon  your  simple  request  we'll  send  you  a  Renuine  Lachnite  ecm  mounted  In  either  of 
these  •olid  gold  rings  on  10  days  trial.   These  exquisite  Rcms  have  the  eternal  fire  of  diamonds.   Over  150,000 


Don't  aend  a  i 

theae  solid  go  „   —        .  .  ,  . 

people  have  accepted  this  offer  and  have  found  the  way  to  own  beautuul  jewelry  at  a  triflwg  cost. 

If  You  Can  Tell  It  From  a  Diamond  Send  It  Back 


J  tfaa  rteff  ctMBM  mak*  the  ttnt  naall  lUpoait  (t4.7S)  with  th« 

paatBan,  Wmt  M  >•  fall  d«>i.  If  rvo  cas  toll  tnm  •  diamond  Msd  It  back 
Mwall  rafaad  rour  iip^t.  If  too  dacMl*  to  bur.  MnN  i>«]r  tba  talaara 
MtLMamoatk.  TIm  bttal prlaa of  altbar  rioc  la  oolr  lUi  76. 

Send  Coupon— No  Money 

Band  a*  your  fiama  and  adilru—  today. 


Harald  Lacluua  Co. 


U*«       eoapon  or  ■  l«Ct«r 
>.  To  do  thin  cut  •  slj-tp  nf  p«ovf 
 .  of  ttea  flnarr  on  wkimh  pmm  wlak 


Mr*  to  ftMkd  ?our  AiirvT 


,,  Dept.Tim 

aaad  HM  prapald.  '^**    '>°«  »  ><> 

I  will  dattoait  (4 H  with  Um  paatman.     

Kurt!  tha  rlBV  or  aand  raa  IS. 60  •  ogMk  aattt  tl>a  balanaa  la  vmtd, 
lal  eoa«  to  a»  tlH^l    If  I  ratarn  tka  riaa,  raa  win  rafuad  mf  M.IS 
lauaadlaul/ .  I  ancloa*  nqr  ttimH  MMa 


12  N.  INIcMsan  Ava. 
Ckkcaso,  MiM>a 

ftaa  trial.  WbaBllcooMj 
Aftar  ten  dara  I  will  atUiar 


Harold  Lachman  Co^  Dept.  T 1199  '\&Jli£tlBMr 


Nam* . 


FOR  HEADACHE  AND  NEURALGIA 


(>K)tablets 

lOc  &  25c  PACKAGES 


ASK    FOW    A  K  TAOUETS 


tr%9f  A  valuable  key.  Dropped  it  in  the  dark. 

Burned  my  fingers  several  times  w.ith 
ll(hted  matches.  Could  have  found  It  insiantlT  with  an 
Bveready  DAYLO— the  light  that  say*.  "There  it  isl  " 


Mammoth  Jubilee  Book  Free 

Picturing  51 S2  Horn*  Things 

Hak«  jroorown  (  red It  T»>rraii — 1  to  :i  \para'  timo, 

SPIEGEL,  MAY,  STERN  CO..  1 108  W.  35th  St..  Chicaao 


BATTERY  CHARGING  PAYS 
Bigger  Profits  This  Winter 

WUh  wiotrral  hand  and  c<n  l>«intf  tt<>r<r<l.  X  11  Ualtrrv  ha'gmf  <  An  pir 
you  91Mto#aMritra  pralll  ri  rry  in><nt)i.  ■>'.itLr.<o>'  Ihe  t ol 
charslD||tho«et«ltcric* — "tiv  nut  jtaal  Si*.t  aa«  — g't  ittortly.ilrp*nr|. 
able  HU  Charter  with  ample  ca^^iir     iLin  Jie  litis  p/ulllable  builnnv 

THIS  HB  16-BATTERY  CHARGER 


I  ta  IS  S>volt  battaTl*4  or  aqulra' 
>.   UMaS  or  3  phaiw  rliy  rurmit  — 


|«at  b4  

eSaapaat  ami  Wat.  Currant 
aaeC— onar  para  7Sc  to  1 1 . 60. 

It  proAu  laaily  nada, 

lyaicsM  PwtsTlito  Menay- 
Xmmr  Oaras*  or  Shop 
m  aaay  monthir  (.-rmp  KMrni-f..*!! 
iHo  S  B.|iatt«Tr  caparilr  charrlna 


I0<-  to  16c 
Quirk.  rl«aa. 


No  Inmoata  or  #ii>*niirn  rtii'WMl* 

 a  ttaaar-Bark  Uuarant**     firv  tM» 

to  yoor  iattM-Krad  and  mail  TOOAY  r->r 


NMAirr  BnoTHtns  conifanv 
•m  Miaio  thov,  ohio 


P 


w 


First  Aid 
For  Cuts  and  Scrapes 

Keeps  out  germs. 
Protects  from  infection.') 

Have  it  on  band^ 
,  for  emergencies. 

In  two  Sizes,  at  all  druggists. 

NEWSKIN  CO.,  NEW  YORK 


Digitized  by  Google. 
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POPULAS  MECHAmCS  ADVBR'xISii^u  aTCTION 


PAYS    FOR  THE 

Black  Bfti|. 


40  Styles 


Your 
Christmas  Bike! 

Jiixt  think  I  You  can  have  tho  worM'a 
moiil  inacniiicttnl 
blrroloand  atill  uae 
jour  Chrlatmaa 
money  fur  other 
thlDK"-    We'll  tritxt 
Tou  with  tho  Black 
HMnty.    Flniah  pa^iox 
for  ii  nt'xt  yv«r  —  ft  litll« 
etirh  wttek  or  month  :  anH  only  • 
■mnll  d<<r«^*it  whon  It  arrlTea. 

Writ*  Q«ich  for  Uutulos.  Tell 
na  which  mo<tel  to  nhip.    ncnd  no 
in<<DPT     Kt^-p  thi>  Hliu-k  B«>aat^, 
or  rpturn  at  our  eippnao.  We 
take  all  riaka  and  pay  all 
freight.     Eauieirt   und  moat 
aaitatactory  blende  setting 
plan  orer  invenl<^ 

Ki>m<>mber.  Klack  B«aoty 
lan't  an  ordinary  wheel. 
Ithaa  I  a  Exclutiv*  Faalurtt 
L>««li;ned  Tor  <-hii|.ia  who 
want  the  rlawiMt,  moat 
dasslias  bikalnall  cycln 
iam.  Aad  baoaaaa  txitkl 
nlaek  Baaaty  ■  ear  own 


Oat  oar_facli 


Poalitvalr 


aiaotU.  Ian  pa. 


b>M  factory  ><><>  Bat  11  at 
raaaanr  »<ialaarfa  Pr*^ 

— aonlddlf  rmn  f  pronta. 

eti¥m  WiailrWM.  Taai 


a  inlddM  rmn  a  pronta. 
t  nwr  Black  HMUIr  i 
■  ChriatjTiM  aod  ra-  A 


»m4  Maw* 

ICE.    Alao  6  rr. 


GuArantaa 


nd  6 


nt  iTiMoranca, 


•tippllaa. 


Cliala  Froa 

Sundry 
C«tai««. 


Haverford 
Crcle  Co. 
l>e»».F76 
Pkila 


BIG  MONEY  SAVINGS  FOR  YOU 

Uaa4  aad  raboflt  metarrraiaa,  aliwta  asd  twtaa. 
—      Ca  to  SiOO.   VM  btcvrtaa.  W.  00:  M- 
oaoia.  110.  AHoiacUnaaawuviilaad 
^  la  rood  w«rkln«  ordar.  Naw  W- 
CTclaa  and  aiotani'elaa  at  raa- 

apricaa.    Ton  aava  daaliia' 
ta.    MotDrtfrw  asd  a«la- 
a  tiraa  too,  n.M.  Caaplata 
Una  of  parta  and  aafypDaa. 

ir  Cycta  Ce. ,  llacliaaMr,W.Y. 


msnsssMEOsa 


MakQ  Your  Bike 
^MOTORCYCLE 


Make  your  *' foot-power"  bike  a  depend- 
able, easy-running.  liifht-weiRht  motorcycle 
at  amall  cost.  You  can  do  it  yourself  with  the 

SHAW  MOTOR  nHACHMEnT 

Compact.  E*«y  to  attach.  No  Bpecial  tools  required. 
Batt«ry  or  magneto.  Thotwande  in  um.  Write  at  onc^ 
for  free  b.wk.  prvcea.  t«Tm.;  mlBO  about  Shkw  IjofofbScycl? 

Write  for  SHAW  mfc  co. 

Book  A^Smt^la^tSk  0>***'>«rs>  Kana. 


95  to  J^S 
UiUs  p«r 


FUtt  MmUh  Populor  Mtchantot 


Why  Plod  Along 
Without  a  Cleveland? 

You'll  get  a  machine  some  day.  Don't  leave 
it  to  luck.  Start  now  by  having  a  good  look 
at  the  Cleveland.  A  thorough  examination 
of  its  lightness,  simplicity,  and  unusual 
mechanical  merits  will  make  you  agree  that 
it  is  what  you  need.  Then  at  the  price, 
which  ought  to  be  higher,  you  are  getting 
the  best  motorcycle  value  on  the  market. 
If  you  can't  see  a  Cleveland  in  your  neigh- 
borhood, write  us  for  a  full  description. 
The  Cleveland  is  known  all  over  the  world 
and  is  easy  to  buy,  ride,  control  and  main- 
tain. Single  Chain  Worm  Drive ;  Valve- 
less  Motor,  75  miles  to  the  gallon  of  gas; 
plenty  of  power  and  speed.    ACT  NOW 


6ieCleveland 

THE  CLEVELAND  MOTORCYCLE  MFG. CO. 
CLEVELAND.  U.  S.  A. 


wm 


Tires 


'  ToughBt  Than  Etopfcant  NMs" 


THE  CORBIN  DUPLEX  COASTER  BRAKE 

is  the  standard  brake  equipment,  assuriniiabsolute 
control,    F.<iuip  it  now.    Send  for  1919  catalog. 

THE  CORBIN  SCREW  CORP. 

NEW  BRITAIN.  CONN.  BMHCHES.  Wtw  Yart.  Chat*.  I 


f40  Motorcycle 

We  have  thv  larBcat  line  of  new 
mid  ua*>d  molorcyclea  in  tb* 
cnuntry  nt  the  lowMi  prlrea.  Ev- 
ery miichlne  suaruntet'd.  Send 
for  cntaloc  Me  arv  the  lara— t 
and  only  excluairt'  motorcvcle  aupi'ly  hoone  in  the  world. 
KtM'aIra  a  S|>eclaltT.  Hitnd  u«  your  machine  to  tw  ovar- 
hnul>-<l.  Motors  nnd  citxilne*  fur  alrahiiM  and  railway 
»cloil|,.Kl..«.    WK  KXrHANtiK  MUTOKCVCLEa 

HARRY  R.  GE£R  CO..  888  McLaran  Ave..  St.  LouM.  Mo. 


BIG  PROFITS  IN  VULCANIZING 


W<!  manufartur*  Ihr  AnAmn^m 
Vulcaoiaara  and  taa<h  n>u  tba 
PaiiHMM  Andrrsae  Hauted  af 
Vuleanixinc  tn(  lolOdaya  Inaar 
8tKU  Srhaol  amraat  to  roa.  JM 
avarantaa  to  naka  a  Iwat-rlaaa 
TutcanlMr  oat  or  r«u  or  rafoad 
jruor  moaaj.  Maorofoa 
oataa  maka  ovar  M.OM  a 


VMI  tlM  c«tr  of  oar  aaanat 
acfaool  wbara  rw  ean  aaa  aHa<lMr 
makaa  and  t>««r  thair  MaUiad  af 
doinc  tba  work  ;  tkan  visit  oar 
^         Aodaraoa   ack«Ml  and  aat  nv 
Hetbod.  Oapraparad  In  tmkr  A<rr 
to  tan  daya  couraa  of  th«  Andrr 
aim  Mallivid  aad  foa  wfll  know 
wbr  our  aikdualaa  maka  road, 
f  you  do  not  buy  liiao  «ar  titaa  luala 
T>nt  S20.00,  and  anr  oitm  tbaraaftar  If  yaa 
tiur.  rr  If  you  bar  at  tba  atart,  you  wfli 
tM>  patd  (Z  OO  B*r  dar  anpanaa  ■ppar. 
b4>c«uaa  wa  aat]  tba  work  roa  do. 

AodmM  Slcta  ViIcmbct 


2rilamBU|., 

/V/OM  primi 
many  r^mmM 


Google 
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Men  without  previous  experience  can 
get  into  a  very  prontablOf  fast- 
growing  buaineas 

Everyone  makes  money  in  the  TIRE 
VULCANIZING  BUSINESS.  Profits 
100%  or  more.  Small  investment. 
We  are  pioneers  in  the  manufac- 
ture of  the  dry  cure  vuicanizer. 

The  Vanderpool 
Vuicanizer  Outfit 

Repairs  tires  by  the  correct  method.  The 

Vanderpool  Principle  ia  endorsed  by  the  great  tim  fac- 
tories, also  by  veteran  repairers  after  trying  others. 

We  send  you 
FREE  TIKE 
REPAIRING 
MANUAL.  If 
others  have 
I  b  e  e  n  success 
ful,  so  can  you 
be.  Write  today 
for  full  partic- 
ulars. 

In  answering 

address 
DepL  B.19. 

Wm.  Vanderpool  Co.,  Springfield,  o. 


Glidden  Auto  Finish  will  make 
your  old  car  look  like  new.  Get 
color  card  from  your  paint  dealer. 


1 2  to  1 5  H.  P.  Motor,  $67 

widi  cvbwctof  :alM  (mislitd  wrili  oniiparlKt  aarf  ufxto 

J  u\t  thr  tliilli:  lu/  .iirufiill,  LM-.c<  ar\.  iriutnr  \irti\, 
r^ilnj^il  !ip<-e*lcr%.  etc.  Can  also  tic  «up(>llr<3  with 
Locihnir  laii  ior  vjlh*njir>'  (niriK»sr«.  A  I1ghtwrl||ht. 
hiifh  %i>ee(l,  hifh  rfKtirncy  valvr-ln  hrad  motof, 
weiffhtng  ff^  lt<%. ,  whiih  Has  niarlr  iftHxl  in  actual 
.ervicr.  Oriltr  (rum  A<\\eft\^emcnx  \Vc  ((lUr* 
ante.'  mo<nr  lui  r«pmi.'ntr<J.  Circular  "A"  mallnl  cm 
r<- .-ipt  of  «tAmp,  Apiirmhir  CtrintM  itiAlli*4l  <in  rrcffpt 
<if  i-«'nt«  PnjtJt  »u(>i>li^d  fiir  Imp.  Mitlnrryrlra  unij 
Mu^i^       r..r^    I'llc-x 'i';liJ«.cE  l«  fh«rt«r  wilh-iut  ni'tii-.- . 

Lake  Motor  C^..  Bai  630,  Milw»ukee.Wi«. 


STANDARD  MAKE 

USED  TIRES 


SAVE  7B°<,  ON  YOUR  TIRE  BILL 

Blgoesi  Tir«  Bargains  Ewer  Offered 

PrZE  n.r.inrrK  Ni-wTubr. 

M'>  I  1                       %  4.80   SI. 75 

Hi>  X                              S.SO.....   I.90 

I  3S                       7.00   2.03 

81  1  4                          7.00   2.05 

:i2ii4                          7.»0    2.15 

;J3l4                           9.00   2.25 

:M  «  4                           9.00   2.35 

:m  I  44                      9.29   2.«0 

:<5  <  4H                       lO.OO   2.SS 

9flx4H                      10.00   2.75 

Ti^txTy                           lO.SO   2.BS 

37  I                           11. BO   2.SS 


OaOCR    NOW.  11.00  .i*|m«U  for  wch  tire 

oni#fv><l.  HaUni^  C.  O,  P.  iiiilijF.<*r  In  v.>iir  rt»m1n*. 
tton.  .SUI»wh»lhi-r,'<,H.  .*ri  \»Ar*mA.  fhwimnl 
of  i  prr  crnt  vKm  fvU  amnvnt  ai'Tomp^tn^**  order . 

GoodwayTIre  Co.,  '^If^tT.^ 


Replace  Broken  Window 
in  10  Minutes  with  a 


ro/to 


SiflfiiKJOSOM 


rATINTCO 

Anyone  can  sdck  this  window  oo 
like  a  tube  patch  without  tool*  or 
extra  expente.  without  removing 
back  curtain — without  lou  of  car'* 
uie.  It  lait*  longer.  No  metal 
fa*tenen,  no  (titching  perfoiation* 
to  weaken  celluloid. 

Makes  very  neat  appearance  and  whea 
once  attached,  practicallv  becotnes  part 
of  your  back  curtain.  Made  in  exact 
size*  lor  practically  all  popular  can. 

Piices  60  cents  up  complete,  accort£ng 
to  size.  See  your  dealer  or  write  to 
addre*«  below. 

We  also  furnish  Tops  Complete  or  Top 
Recovetings  lor  all  cars;  have  pattern* 
lor  most  popular  models  aitd  can  mail 
recovering  to  fit. 

Protect  your  car  with  our  "WARNER** 
Seat  Covers,  "Frost  Kiau"  Radiator  and 
Engine  Covers.  Repair  with  Stik-Tite 
Roof  Patches,  and  LUy-White  Tab* 
Patches. 

DEALERS  WRITE  FOR  SUCCESSFUL 
PLAN  THAT  BRINGS  YOU  NEW 
CUSTOMERS  AND  EASY  SALES. 

We  are  experienced  in  handling 
foreign  business. 

The  Cincinnati 
Auto  Specialty  Company 

DfFLl2A  242  Main  St. 
Cincinnati,    U.  S.  A. 
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POPULAR  MECHANICS  ADVERTISING  SECTIOIT 


'art>uTcl:!Ot[ 
Under  a//  Condic/ons 


INSTALLATION  of  a  New 
Stromberg  Carburetor  on 
any  car,  insures  prompt 
starting.instant  acceleration, 
maximum  speed,  power  and 
flexibility  in  coldest  winter 
weather, 

— and  guarantees  greatest  of 
fuel  economy — most  miles 
per  gallon  of  gasoline. 

Send  name,  model  and  year  of  tout 
car  for  complete  descriptive  matter — 
and  time,  trouble,  money-saving  facta. 


Stromberg  Motor  Devices  Co 


New  STROMBERC  Does  i»! 

^  Carburetor 


STANDARD  tTrTs 


1 


30x3 

91i4 

92x4 

S3x4 

84i4 

33x4  H 

34x4H 

3r>x4H 

aex4H 

36x5 
37xfi 


Tlrea 
t  6  60 

7.50 
9  00 
9.S0 
10.60 
11  50 
12.50 
13  50 
13.50 
11.00 

\:,  00 
i5.r,o 

16.50 


TubM 

tl  7.'; 
1.90 
2.00 
2.05 
2.15 
2.25 
2.36 
2  50 
2  60 
2  r,.<; 
2  T.T 
2.K.'". 
2.96 


SEND  NO  MONEY- 
JUST  THE  COUPON 

ROYAL  TIRE  A  SUPPLY  CO. 

1461  Michlsan  Av*. 
D«pt.P  Chicaso.  in. 

Bhip  n»  Exrr«x»— P«rc«>l  P<i«t  (Ftnte 
which)  •liRhtljr  nwxl.  Damonatratlna 
TlrM  anrf  Tubs*  I  hiiTerhi»ok<>d.  with 
priviU-Koof  piaininatloii.  If  utinfao- 
U^TJ  will  (lajr  (■  U.  V.  W«Dt  H.  a  - 
CL— <  statv  wbtob  t. 


AddrM>. 


I 
I 
I 

I 
I 

I 


BnUl  lor  the  Owner  «  $1085** 


Hlrople, 
Htiinljr  cva- 
•trtii'tion.  Low 
cont  nf  iir'  lcM"t'  nnd  oix-ra- 
tlOD.    Oniilllfircr  uprlnic*  in 
roar.    tWaUrUbl*.  t»mj-TiMmm- 

Dealers  Wanted 

lnirr>«i]kiit«  r1rllv«H^*     Ktfth  ■ 
t*«('«r  Mlvertlauc  In  d—l<r«'  tamuirr. 


THE  SENECA  ■OTORCAB  CO.,  32  Sota  F»d<fy.  PDSTORIA,  OHIO 


Po«t«ff  !«•  Sta««|  

5':V  «1I<1>»«1  if  full  amount  !•  tcni  with  orHor. 


Op«ratM  aM  ty^a  of  croM. 

''W>lk<p  '  ft.ur  rWs  with  a  ' 
«•  and  ron 
Mit  Am.  U 


•p 

/our  rtis  with  a  hamMr  to  I 
plae*  and  ron  ara  boqao  % 

on  lh«  marti»t  anil  aava  r       -    ^  ^ 

T«n  Days' Trial  2:. 

will  M>nd  fOQ  oiw>.    Try  H  I 
%mfmrUiry,  return  *t  to  (ta  an  J 

THE  GRCB  CO..  t«3  State  St^  MtTON 


An  Easy  Way  to  Make  Money 

^  Don't  be  content  to  plod  along  on  a  small  salary.  Be  IndependenL 

Go  in  the  tire  r«»pairinK  l)usirn'8.s  and  make  $60  or  more  a  week.  One  man  made 
?4r)  the  first  day  he  received  his  outfit  Others  are  making  S25  a  day  and 
hundreds  off  wide-awake  men  are  making  $200  to  $500  a  month. 

No  experience  neericxi.  We  teach  you  how.  Very  little  capital  rcquirpd.  But  alUrht  ritk.  ai 
fvery  car  owner  in  your  town  ia  a  pouible  cuatomer.  Jubs  ore  plentiful  bccauae  tirta  blow 
n'lt  nnt)  puncture  every  day. 


b  TireRepairOutfit,$70 

will  do  aa  much  and  aa  parlact  work  aa  tha  blfl  S280  to  MOO 


vuloaniilng  outfit*.     A  tw>y  can  vulcanize  perfectly  with  thli 
simple  machine.   It's  the  only  vulcanizi-r  thiit  hon  Automatio  Heat  Control.   It  muft vnkaniM 

just  riKht,  It  can't  undercure  or  ovcrcure  a  tire.  Rt.>«iiiirrB  no  watchin?  or  reffalatinc  Yoo  can 
Icam  to  do  expert  tire  vulcanixinir  In  half  an  hour  with  iho  Rhaler. 

WRITE  FOR  FREE  BOOK  -how  to  o^at,«.  wwaitao^ 


irt'l  i  '>mpMr  C*raloic,  wbieh  gim  full  1 
WRTTK  gtnOK  BFFOUK  HOMK  Hnm  LKK  «KTS  AHKAI)  OF  YOC. 

SHALER  CO.,  2011  Fourth  Street,  WAUPUN»  WIS* 


Google 
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Roofing  Book 

^^FREE 


  Get  Our 

Freight  Paid  Roofing  Prices 

Doo't  bay  Booflna  of  any  kind  anlil  you  K^'t  our  bin  FV*«  Roonng 
Book,  deacribiiur  foil  line  of  EdwimU  Famous  •"Tightcot*?"  Galvan- 
ised BooflnsB,  Sklin««  and  CciUng*.  and  our  lowest  frsiaht-pMd 
pr4c««.  Then  b««  for  voanclf  bow  mach  we  mto  yoa  by  MUinc  dl- 
r«et  Bad  Mvin?  yea  all  in-betweeo  dealers'  profits. 


EDWARDS 


"REG" 
Metal  Shingles 


Abaohitcl7  rust  proof.  By  cor  patented  "Tiirhtcote"  proMsa. 
•dM  as  well  as  sides  of  metaJ  ifaecU  ara  bcairily  coated  with  cine- 
not  a  aptw*  tfa*  aiM  of  ■  pin  point  exposed  Jo  weather.  Fire  and 
Ushtnlng  proof.  OntlMts  urce  ordinary  roofs.  Forerer  wind  and 
wenther  proof.  Need  no  rep*ir»-ci»d  all  rooenir  eipense.  Patent 
■nutOGXIM  WEttOL  ntakea  water  tight  seams — all  onil  heads  eovcrrd 
—no  chance  for  rust  or  leaks. 

EDWARDS  Galvaniziof  Test 

EklwBrds"TiBhtOotc" Galvaniiod  Roof- 
intf  can  be  bent,  twisted  or  struck  bT 
lixhtnins,  and  the  jralvanliinir  will 
not  crude  or  flake.  Bend  it  or  bam- 
CDcr  It— TOO  can't  Ioo(i(>n  or  scale  tho 
nlvanlzlnir.  Noothrr  tralvanised  roof- 
tng  can  withstand  this  test. 

Lew  Priead  Garaga* 

SM»yari«tT  of  itilM.  aJI  iliMof  Portkblc  KLrrtir<>')r 
•tat  GvfwM.    LfTwrflt  riic««  vwmx  mm*^.  Vn*\M 


THE  EDWARDS  MFG.  CO., 

1200-12S0  Plk«  St..  Cincinnati.  O. 


Samples  & 

Roof  ing  Book 


IRESMLESS 

PRE-WAR  PRICES!  1^::.^^ 

Fro«h.  Niw  1  1  n-«   I'iiiiniir  '1  N<in  Sliirl.  No  Svconds. 

GUARANTEED  7500  MILES  ToVo"" 

\\  <•  liKv  t  li>-  w  1  r  lux. 
TIDCC   CDCC  K<M  lire  (ikii  Q'  V  ijr<>|.o..it  mil  mill  8i<  imn 
llnCO  rnCC  timFHEC.  VtltitadJrlwFrMBnkinaictnCTCINi'. 

WALTER  DAVID  RUBBER  CO.  gaijy£!"A.";g! 


IA<^ent 


We  want  one  excluBive  represent- 
ative in  each  locality  to  use  and  pell 
the  new  Mellintrer  Exlm  l'ly.  haml  made 
tlrm.   Ouarante*  Bond  for  SOOO  MUM.  <  No 

•eoondii.)    Khli  ri'd  pri'imlii  mi  jiI'ItovhI.  Sam- 
ple mi-tlons  fiirnmhi'd.    I>ii  not  b^l^  until  >ou 
K«'t  our  iSKtMikl  l>irwt  Prifi'S.  Wrlti- 
MEIIJNCIR  TIRE  t  RUBBER  CO  .  946  Oil.  Sl  .Kanm  HIt.Mo. 


STANDARD  TIRES  \,^<.%  p'^c'e 

Send  No  Money.  Pay  Only  on  Arrival 
—  Examine  and  Juds*  for  Yourself 

Btnndiird  rank*  nwd  tirvR  in  llrxt  rlnai.  londitiMn, 
«fl<<ct<H|  (or  tiH  bv  nn  fiinTl  'I'lii-i  <fin  b»'  ri'inlily 
Bii»r»ntf«'<l  for  I.OMI  mi.ci.  We  rebuild  standard 
mak*  usad  tires  into  dependabi*  Ions  mileaite  tire 
bargains.  And  your  money  bacii  if  you  don't  likr  Ihrm. 
D<»  not  ronfuHV  tlii-so  tirei«  with  doatiU'  trcftd  or  tlio 
BO-OnlU-d  f)lij{htly  used  and  di<mon!<lrBtinK  tii<>s. 
Sn  Tirtt  Tabnl  Vn  Tim  Tobo'  Sn  Tlrw  tubti 
aOin    I  T  75  IJ  ?Sr*-«4    SU  M  S3.45  .•Ux4'-J14  T4  J4.45 

:tU4  1J.70  3.75  :ii;x4'i  15-00  4.60 
Miti  11.10  4.5S  3Tx4>i,  1«  50  4  70 
1J.2S  4.15  :i.-.i.">  17.10  4  75 
;<;ii4H  I4.2S  4.35  liVi.")  17  »0  4.M 
Stato  Mall*  DMirad.  H  Wa  Have  It  W«  Wil  Ship  It 
We  gusrnntt^-  "jiti-fiu-i ion  If  not  Hn»ii»(le<l  iil>*>n  i>i(ituinn- 
tlon.  ifoodii  may  b*-  rt-tiirruHl  to  im  Bt  our  cxixnM'  In 
ordering  specify  «trrtinht  ■Idoorcllnrhfr.  nonHlti<l  or  iilRin. 

Cleveland  Tire  Co.  '"'c;S^IS."i^""" 


SliclH 
aix4 


,75 
1.50 
I.7S 
10. 50 


2.45 
2.15 
2.70 
3.25 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiil 


Jiffy  Manifold  Heater 
for  Ford  Cars 

Only  $1.00  Postpaid 

The  investment  of  $  1 .00  in  a  Jiffy  Intake  Mani- 
fold Heater  pays  big  returns — not  only  in  greater 
mileage  per  gaUon  of  gas,  but  in  greater  comfort 
and  easier  starting.  Big  production  makes  the  low 
price  possible.  Many  car  manufacturers  are  equip- 
ping their  engines  with  manifold  heaters  knowing 
that  greater  efficiency  results.  You  yourself  can 
bolt  the  Jiffy  on  your  Ford  engine  in  five  minute*, 
no  adjustments  to  be  made,  nothing  to  get  out  ci 
order.  Send  along  a  dollar,  and  by  return  mail  we 
will  ship  your  Jiffy  on  an  absolute  guarantee  that  if 
you  are  not  entirely  satisfied  you  can  return  it  and 
get  your  money  back.  Remember — it  saves  from 
25c  to  $1.00  every  time  the  gas  tank  is  Blled. 

TliliN  riRE 

We  also  make  the  well-known  Twin  Fire  Spark 
Plug — the  only  plug  of  its  kind.  Fires  two  dis- 
tinct sparks,  and  if  one  point  fouls  the  other  coiv* 
linues  to  fire.  Before  you  buy 
another  plug  investigate  Twin  Fire 
—  ask  your  dealer  to  show  you 
the  "lead  pencil"  lest  — the  test 

^   that  shows  up 

^^H^^^  the  truth  in 

OnUtia>7l>lagii(lcvJ«hen  O^AlerS: 
•T«D  ma  poio(  fouli».       i-^C€»ld  •  • 

Get  detaili  of  our 
dealer  pfopo«ilion 
on  both  the  Jitfr 
Inuke  Manifold 
Healer  (reuik  for 
$1 .00)  and  Twii 
Fire  SjMirk  Flug— 


Twin  Plr«  »Iir»r«  firt*. 

^•i?^  »wo  Mccewul  ac- 

ollvar  •till  fire*  Oo«  point   

claua  Uw  other. 


Twin  Fnre  Spark  Phg  Company 

724  Grand  River  Ave. 

DETROIT,  MICHIGAN 
IlllllllllllllllllHllllllllllllllllllllllllllllllllllllllllliHl 
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POi»tJLAR  MfeCHANICS  ADVERTISING  SECTION 


Kadiator  and  Engine  Osiers 

Pnpm  now  to  uve  ga*.  make  itartiiiff  euy.  tad  oKwai 
engioe  trouble  hr  ocderina  your  "FroU  Kk^"  befofe  the  cold 
weather  demand  make*  than  hard  to  get. 

The  Froat  Kins  it  the  only  cover  conatnided  on  ab«>Iule}y 
■cteotific  principle*  and  %vaa  dcaigoed  by  one  ol  the  beil  id- 
ttilating  eogineen  ia  the  country. 

Fro«  FCiog  G>ven  are  made  in  three  grade*.  All  have  three- 
ply  coMtruction.  All  have  a  heavy  Aabestoa  center.  All 
are  tailored  to  fit  »inartly.  Yet  the  price*  with  the  a«besto« 
included  are  very  little  more  than  you  muat  pay  ioc  the  oidi« 
aaiy  kind. 

The  Black  Diamond  quaGty  Froit  King  has  an  exceptional 
covering  fabric  that  will  not  crack  or  peel,  and  the  inade  fek 
lining  acU  like  the  aoftett  polishing  doth  to  keep  ttie  finish  on 
the  hocxl  in  6ne  condition. 

The  De  Luxe  quality  Fro*t  King  has  extra  special  quality 
artificial  leather  covering  in  colors  to  match  your  car. 

Don't  delay  teeing  your  dealer.  Write  us  if  he  can't  supply 
you. 

TIasIpPC  ahead  t  Hundreds  of  thousands  of  new 
A/CalClo  cars  sold  this  summer  will  all  apeak  at 
once  for  covers  on  the  firat  cold  day.  Are  you  going 
to  be  ready  with  a  full  stock  tor  the  most  popular  can,  and 
for  a  Big  Clean-Up  on  that  day> 

Car  Owners  and  Dealers 

We  have  added  die  Warner  Seat  Cover  business  to  our  line 
of  Stik-Tite  Windows,  Auto  Tops.  Top  Recoverings.  We 
maintain  the  highest  sUndard  in  fabrics  sind  tailoring.  You1l 
find  Stik-Tite  Lily-White  self-vulcaniztng  tube  patches  mote 
satisfactory  than  vulcanizing. 

Our  Stik-Tite  Wmdows  provide  the  quick  and  easy  way  to 
replace  your  broken  back  window  without  removing  curtain. 
For  all  popular  cars.    Prices  60  cenU  up. 

arm  €xpmHmne«J  in  handttnw  mxport 
buainmaa  in  all  our  linmm.  Writ*  for 
pricma,    frmo   eataloga   and  tampia*. 

The  Gndnnati  Auto  Specialty  G>mpany 

DepL  12B,  342  Main  St.,  Cinciiiziati,  Ohio 
Fleaae  Mention  Popular  Meo1ianie$ 


Quick  nction 


For  Money  Makers 

RrirolwSs  M)«Ii«el«ltj.  Aeri.t.  tnju. 
JlXjr     u>   l.lMiot;,    |.r«fil.  Atlriu-ti>« 

Spark  Intcnslficr 

for  Fold  Automobilaa 
and  Fordaon  Tractors 


Kvrrr  Ford  •huulrl  ha..  ,,»,,  iiuU 
powarfol.  uf,  (tlarhiiMtl  rl*waMI« 
powar,  mon    'pap»"  mora  mmmmA 

-M  kolM  to  bar*.  Umkmm  olS.  mdwd 
or  worn  mvtak  ulavi  w«rk  ftka^T! 
Uraoutrattan  than  cnck«4  pla«a 
Jr.  thr<w«h  gnmrn*.  M  u3  eaHw^. 
ilSST*  ii  L"  ."'•^  •Mto.  whan 

'"'"TSJ??**  Joum«ll 
?'.J*!S"' . a»»nu.  Emeb 
IntonaiAw  to  ncattr  pacliad  in  a  b.^ 
wUh  Btiem  (S.M  prlntad  sa  tba  ootakt* . 

Sample,  %2jOO 

Srmd  manrr  ordtr  or  ca*h  vitk  artUr. 


KIEFER  MANUFACTURING  COMPANY 
40«  Palace  Bids.  MINNEAPOLIS.  MINN. 


Here  is  the  best  auto 
warning  signal  you  ran 
buy.  Attaches  to  c.>«lae 
in  place  of  primirT  ap. 
nP1.0SlON  WMiSTt^  GiaraitccJ  ia  give  10 
utii&ctwy  imice.  Made  in  single  tone  and  chime. 

Send  for  riarticular». 
BUEIX  MA^^JFACTUR1NG  COMPANV 
»83-SS  CoH«ae  Grove  Ava.  CHICAGO 


n 


aaya.  aa««  nta  Ca».   

>  cardnrcD  b7ffa««>4(n«  OMitDr.  car 


T>ita  BlftT  *tXl» 
.  car  ^kirf»i 

bji  aiir  boT.   rarta  ar*  riiialaliiii  by  vm 


35  Miles 
per  hour 

la  Record  of 
thi*  Car. 

Gat  1920  Plana. 
Ready  Now 

GET  THIS 

II  wlllkxp  TOUT  auutcaublk*  battarr  ko  Bna  ronditionaBd  pralaiw  )u  Ufa  1  loS  ta  

F.  F.  Buitnm  Baltrrr  Booat«r 

eonnact«d  taanjr  lann  aockat  will  charaaaay 
S  mic  battarr  frani  tOO  la  ISO  Tviu-SC  cyc!« 
A.  C.  CDiTvat.  Um  It  la  raor  own  nraaa. 
Cold  waathar  lawan  battarr  aAciaaa.arM 
four  batlanr  la  aaodllka  by 

<-l^<-Ji  fat  axpraa*  ■hlBiaaat  lad  far  i, 
po.1  mr )«<)•  pnataaa  dwraa  and  liKBiMiiia 
wtlh  mnllUinea.  CIrralv  24  KlTaa  taD  la. 
<  ^  formation  and  daa<T>b>a  fult  Hn«  of  tarvar 
ati^a  fi>r  both  A.  C  and  D.  C.  OvrmC 
Fraaaa  Maaafsclartac  Cia^aay.  ClmlaaS.  CM* 


BATTERY  CHARGER 


INSYDE  TYRES  Inner  An 


fi 

ou\m  a<<d  [tviT 
Thi>aaiiiiila  ai 
Amar.Acca 


Auto  T1r«a.   boobla  mnaara  piwant 

tiuva.  Eaailjr  ap»llwl  In  any  lira, 
id.    D^ila  rraa.    Aranta  arartaj. 


any  Un 
I  araii>ai 

Co..P«pt  M  CI  nalnnaU 


Akron- Williams  I 

TIRB  RBPAIR  EQUIPMENT 

Turns  out  perfect  work  the  first  time.  No  more  "secor»d 
time"  jobs.  Saves  money,  material  and  time.  Perfected 
on  the  experience  Kainod  in  equippinR  thousands  of  tire 
factories  and  tire  reoair  businesses.    WrU«  for  catologut. 

THE  WILUAMS  FOUNDRY  A  MACHINE  CO. 

Imjim  fof  Ac  Tn  Bo^  aad  Rquii  Mm  AKRON.  OHIO 


Ek|ti'als  a  Gallon  ol^  Gasoline 


AGENTS  WANTED  I 


Ramarkafala  mau^-mmkmr.  Kvrhiatvv 
larrltarr   _aoO  par  east  PROF  IT 


Naw.  arWnUAc,  rh«fniral  dtacovvrr  Inrraaaaa  i«flia«i  IS  par  cant  ta  40  par 
rfnt.  l*rrvaata  carbon.  MakM  m^^1n«  nm  amoothar.  ^  *  . 
SAVR^  I'.AS  (-haml'.ta'  n>oarta  prora  It  baimlaaa.  WHarSlltaad. 
(>  V  \Urhug.  Wl  .  ci>a<{>  S2I0.00  proM  la  4  jKwra.  Dav*  laaa,  kMb". 
fnmim  (MO  im  profK  U  Maa  daj>  Vea  «aa,  tae.  Writa  br  arran  prapaarao<% 
,C.  A.  ■UTUW  CO.       S>a  Way—  Hg.  TOLMOO,   


Google 
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More  and  Better 

VULCANIZING 

will  be  demanded 
in  the  coming  year 

Motoriata  are  bc^nning  to  appreciate 
what  can  be  dune  with  proper  vulcanizinir. 
Thoy  will  dpniHnd  more  of  it  from  now  on, 
but  to  hold  their  buaineu  it  Will  have  to  be 
done  rictita 

ThoM  who  are  tcmng  into  the  vulcanizing 
busineaa  aa  well  an  ihose  who  now  have  shops, 
should  invMtiRate  without  delay  the  equipment 
that  has  revolutionized  the  indugtry  and  placed  it 
on  a  reliable  and  highly  profitable  basis. 

The  Dri-Kure  Retreder 

Tt  Ih  thr>  onl>  TiilrsnlziDK  mctho'l  on  tlitt  market  that  ia  (unrlamea- 
Uill;  risM  ull  the  wnjr  tlinuiKh     Tht-  l>ii<ler>  of  K«*tnMl»ra  at  the  left 
i*  »ho»ck  raindt;  turninu  cut  tltiliih*<l  tire*  whi<'h  will  require  no  eip^n- 
aive  working  over   and  which  will  beturopdorertotbeowner  icaaranieed 
with  tlie  aaaurance  that  there  will  be  no  "comebark*"  on  account  of  deficient 
workni«n»liii>.  A*  ih  Rt<ni'riilly  the  wuy  with  every  NiuN-eatiful  |>rv>diirl  oar  name, 
trado  mark  and  product  nn-  IM-Intt  wl<lfly  Imltntcd.     For  vmir  |<r>>t<<<'i  Ion  a*  well 
tut  iHjm,  we  NiiKKt-At  writing  for  u  catnloK  oq  the  real  Drl  Kure  ltctri'<lt<r  at  ODOe. 

Western  Vulcanizer  Mfg.  Co. 

Manafacturmr*  of  Dri-Kurm  Relredert,  Sectional  Molda, 
Buffing  Machines   and    othtr    Vulcanizing  EQuipmant 


Dept.  N 


ISO  North  Desplaines  Street 


CHICAGO 


You  Can  Save  $50.00 

By  rocoTerlng  yoar  old  anto 
top  frame  jroume)  f.  W  nmiike 
tbeee  recoreni  to  tit  all  make* 
and  model*  of  car*«.  Any  p<'rao 
that  can  drive  a  car  cnn  put  ic  oi> 
We  fnmlah  Inatrurtlonn.  Ko<il 
and  quarteni  aewed  toovther  with  ro<ir  ciirtiiln,  fnntpneni.  welta 
and  tar ka.  Allcotaplate.  GiV*  u«  th«  lum*.  yvar  «tm1  n><Kt«l  number  of  yourcar 
ana  w«  will  mmtd  vog  ow  ratalocu*  wilfa  wnpleA  and  quot«  Tou  •ijurtpri***. 


LIBERTY  TOP  &  TIRE  CO..  Dept.  E7.  Cincinnati.  O. 


The  Liberty  Plane  Radiator  Ornament 

The  most  popular  Radiator  Ornament  ever  produced. 
Fits  any  car.  indestructible,  solid  aluminum,  highly  pol- 
ished. winKs  hand  palnted  with  flyins  emblem  in  Red, 
White  and  Blue.  The  slightest  motion 
spina  Propeller  arm.  and  makes  it  seem 
alive.  "It  fairly  hums  with  Patriotism." 
I  Postpaid  $!  00;  get  the  Agency. 

DEFENDER  AUTO  LOCK  COMPANY 

500  Mar«|u*tt*  Blrfc.      Detroit,  MicMaan 


Motorcycle 
Tires 


Leading  motorcycle  makers  furnish  Firestone 
Tire  equipment  without  extra  cost  to  you.  They 
are  willing  to  pay  the  Firestone  price  in  order 
that  you  may  get  full  service  from  their  machines. 


MS^CMfJbRf  Prevents  Tire  Trou  b  les 

'^SffjtTf^WyrWtT^^r  No  punrtarr*  ,^  liii.w..utii.  f ji<M.<.k.<r  ix  i  "t 
^*'' ^^^'^  •IJqiiKl.     D-MiLk..  Ur«  n,(l<.ilyr  N..l„t,.,. 

•pve  Clm   piimM     *  >.  ft  TR.OOil  kaUiified  uiwr*.    \V  ri!i.  fi.r  \  rrf  Tri*l  (  »t#ir 


■MKNKAY  PRODUCTS  CO 


story  tif  K>ii.'rik*y. 


f..r  rr<H-  Tr 


6a-220  W,  Superior,  CI>Ic«ko 


NEED  AUTO  PARTS? 


A  Million  Parts  a  Year  Pass  Through  Our 
Great  Shops.  ImmtnM  Variety  Always  on  Hand. 

We  Are  the  Original 
"We  Tear  'Em  Up  and  SeH  the  Pieces" 

Over  100  Makes  and  300  Models  on  Hand 
Save  50%  to  80%  on  Replacements 

Send  for  Latest  Prices  I 

K»WT  Pwl  auAMANTHO  M«Mv  R«fMiM.  Write  far  Wkal  V««  Hoed. 
AUTO  WRCCKINO  COMPAMY,  Dopt.  P.  KANSAS  CITY,  MO. 

The  OHainal—"  Wc  Ttar  'Km  Up  and  S«ll  the  Piece*." 


Agmnim 
Wmntmd 


Delivered  YOU  FREE 

Yoar  choice  of  44  Btytoe.  color  and  sizes  In  tb« 
famous  line  of  "RANQCR"  bicycles,  shown  in  full 
color  in  the  bis  new  FrM  Catalog.  WepayaUtlM 
fmeht  rbarges  from  Chicaco  to  your  town. 

30  Days  Free  Trial  R^y^oH^ 

Icct,  nctuul  ridine  test  in  your  own  town.  Do 
rrnt  buv  unt-l  you  MTffrtat  ntw  trial off»r. 
lUl  PJlTMiait  if  d.-nlri'd.  nt  a  small  advanea 
ovrr  our  spprial  Factory-to-Rtrfercashpricea. 
TIpCC  LAMPS.  ilUKNS.  pedaJa.  sinsla 
I  iniaV  wheels  and  repair  parts  for  all 
mnkcs  of  bicyclra  at  half  uiioal  price*.  Noon* 
tl»e  run  ofTcr  VoU  such  valued  ftrxi  such  terms. 
SKND  NO  MONKY  but  write  today  forth* 
hit;  nr'W  Cntalne    It'a  fro*.  . 

 CYCLE  COMPANY 

Dept.  T108  Chicace 


MEAD 


IAMQNPS,WATCHESoNCREPlT^ 


*9  It  balance  In  mirht  nkanOily  mm: 
tor  Km  r*mm  C«t*lnc  No   k.   Tt  I 


Ow 


a.  Nn  Int^mit  charred.  Noi 

JANES  BERGMAM 


rlty  r 

•la 


lOCN 


MM.  Ncat  voaa 


mm 
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HB  Battery  Charging  Pays  Big  Profits 

You  Can  Make  $100  to  $350  Extra  Profit  Every  Month 

Chanrlnir  ■utomobile  batteries  fa  your  BIG  OPPORTUNITY  to  build  a  permanent,  money- 
makina  business.  Every  car  owner  is  a  prospective  customer  for  battery  charinnu.  It  costs 
only  10c  to  l&c  each  to  chanre  battericB— customer  pays  7&c  to  $1.50.  Figure  that  prttfit  f 
No  electrical  or  mechanical  knowledge  required  to  install  or  operate  an  HB  CharKer.  No 
burnouts,  no  exp<'n8ive  renewals,  nothinjf  to  wear  oOt  or  break.  Only  attention  ne«»<1e<i 
is  occosionul  oiling.   Sttiady,  dependable  service  24  houra  a  day,  with  BIG  PROFITS. 

An  HB  Charger  for  Every  Size  Battery  Business 

CHOOSE  THE  TYPE  YOU  NF.FD; 


TLttny  Ckmr^t  S«l 

1 


li 


HB  500  Watt 
Charger 

RerbariK^a  1  to  8  6-TOlt 
tkatterlp*  at  ono«.  Oaea 
power  fmtn  Iknsa  now 
In  your  (aruice  orshop. 
Ideal  euukptnent  for 
small  battory  bnslneas. 
Sbcmld  pay  SlOO  to 
ktOO  oroilt  a  mnntb. 
Hans  dai  and  nlaht  for 
months  with  pmrtl- 
oally  no  attention. 


HB  Lighting  and 
Charging  Set 

llsk<<«  brilliant  elec- 
tric llahtii  and  charges 
batterlsa  at  Mme  time. 
SaTea  money  and 
makes  money  for  yon. 
Operstsa  from  lias 
shaftorbttltlnc.  Splen- 
did oatflt  for  saraca 
not  hsTina  eleotrlo 
current. 


HB  32-Batter7 
Charger 

Bsohargea  1  to  3:1 
6-Tolt  batterisa.  or 
Mulvaleot  In  12-  or 
S4-TnU  batteries,  at 
one  time.  Fimr  aepa- 
rate.  complete  rharir 
ina  p  a  n  e  I  a.  Should 
make  $200  to  $S50 
profit  a  month.  8om« 
umm  mako  up  to  9460 
a  month. 


HB  Belted 
Charger 

Daed  only  where  el«C' 
trio  onrreat  la  not 
available.  Oharnr  1  Co 
7  batteries  st  onos. 
Operates  from  lin* 
ahaftoruelt.  Htardr. 
depaadshle  eoononU* 
oaf.  pays  bi«  profit*. 
Fnmtahsd  complete 
with  switohiioard. 
xaady  to  opacate. 


Small  Cash  Payment  Puts  Any  HB  Charger  in  Your 
I  HB  2KW  oencrafor  Sci  \  Garage  OT  Shop^Balancc  on  Easy  Monthly  Terms 

TheHB  Oompaay  belpN  yoa  start  your  own  biK.  money-msklna  battery  chanclns  baatneas.  After 
the  first  oaah  ln*(«tment.  }our  proflta  ahould  oa«>l>  carry  ths  smnll  monthly  payments,  sad  Mt 
a  flneanrplua.  V-ffrj  HH  outfit  ia  ai>l<l  on  t(>n  day*'  free  trial  unddr  tho  HH  Abaolute  Moaey-Baek 
Onarantee.  )Vm  run  ntt  Begin  your  HB  battery  btuineas  NOW.  whnn  wlntrr  brints  binsefe 
proflta.  Oara  are  atnrt<t  with  batterlea  to  be  kept  in  txtndition.  Homebodr  will  get  this  bovMae 
—why  not  YUU  I  Check  the  picture  of  the  Hli  Obargt^r  you  are  Interested  In.  then  tear  ont  tikto 
ad  and  mail  for  complete  Information.   Delays  pay  no  dlTideada.   Do  U  NOW. 

HOBART  BROTHERS  COMPANY 

Success  ManHfactunrs  Since  1893  Box  M  120  TROY,  OHIO 


MICROSCOPES  ?HT„';tfJ^S!;s 

Cajmilne  feeds,  matala,  drusa,  mlMrals, 
tsatUes.  crystals,  bactarta.  ptaat-IHe,  ate. 

A  Mlcro»<0|ie  furnlnht-e  unliuiitrd  op[><>rHinitl<is  for 
nf-naely  lnl«<rt>*tiui{  inTifitiKniion  of  th in ics  «i<  can- 
not norttmllv  a»^    Tells  dillort'nce  betwM-n  cotton, 
wtxil  and  silk:  detects  adnltcrai ion  in  foods,  reveala 
ilifforo  it  forms  of  germ  and  plant  life.  Ideal  Christ- 

Aii  tTi>««  amf  alMa  jmmS  pHc««.  B«tlafmrtia<i  awaat««d 
or  OKtti.')' r.-funfle«J.    Writ*  for  |i«rtt<-ular« . 

TCCHNICAl.  EQUIPMENT  CO«IPANV 
Dapt.  a  O.   22-2«  E.  ITth  St.,  New  Yorfc  City 


WANTED  —  RaHway  Majl  Cjery 

$1100  to  $2000  a  Year      V**  FrankUn  institute 


Hundred*  Needed 
At  Onc«  ^ 

Sure  Pay. 

Life  Job.  PuO  cr 


y    IM-ilOO.Rocbeater.  N.Y. 

>*       Sin :    Sra<!  me,  without  chAtgo 
(11    uniple    KaUway  Hall  Cl«rk 
Kxamlnation   quest tofu;    (2)  Mjied- 
ule  <ibowing  place*  ol  all  U.  S.  Got- 
emmrnt  coming  exAininatlont;    (3)  lUt 
ol  oilirT  gnwTTimrnI  J^ln  new  opra  fo  ineii 
and  womrD,  sod  i*)  Irrc  book  dncnMng (hem. 


'/3 
LESS 


Perfpct.new  tires. all  sites,  i>on -skid  orplaln. 
fsbrie  or  cord.  Prepaid  on  approral.  BOOOto 

1 0,000  mn»m  ammrmiitmma 

80,000  Cnstaroeis.   Catalog  FVaa.   Acenta  Wsntad. 

•ervlaa  Awto  B^ulpmant  Carporatlae 
•  11  Sanrlaa  Kaasaa  City,  Mei» 


Mnikoiu 
Hilliont 

U  UM 


omers 


USCtnem  to  mom  &1I  kodcJc 
picturt  J,  post  c&nls.cllpplnj[i  in  altanu 

SiisSL*^  - 


Oni. 


■tar**.  A«e*p«  ~a» 'aaha^fiaai 


AGENTS  ^60  WEEKLY 

RoblnaonFoMingllsthTnli.  BittBolIer.  Oneta 
little,  no  plambing.  little  water.  Wrisht 
U  pavBd*.  fotda  lata  hbsU  ttlU.   rail  Ivastb  bath*. 

terlwaartliaabataaa.  C    '  "  " 

a  dar  amMr  tnAm.   WHSa  j 


iiaTia 


itM  CSiMKT  Mfl.  C«  MM' 


FIBRE  tEG9 


ARMS 


4-LB.  FIBRE  LEGS-ON 

Orthoro'lip  l>rBi-e*  for  all  dpformltl 
•SINMEAIvOLia  AMTiriCIAI.  USIB  CO..  *} 


EASY  TERMS 

1   Send  for  booklet 

BliNNCAMLia.  MML 


AGENTS-Make  $60  Every  Week  taai  Street  oara,  looomodresL 

WONDERFUL  MYSTIC  WINDSHIELD  CLOTH 

Works  like  magic  One  mb  orer  rain  or  snow^blarred  windshield,  presto!  glaaa  atays 
clear  24  haara.  Oan't  blur.  Prfrenta  accidenta,  savsa  tim^  moMy.  worry.  Ur<>ateat 
««f»ty  flnt  acf— uij'  mttr  lnT*n(*<J- fumt  •*IUr-lo, 000  Brat  moatk.   Brary  car  awwar.  waSi 

r>n*«r  boT*  «n  •iatit.    Rndor*«d  hjr  railroad*.    Cuarantaea  ana  r<v.    Aa«f*Ca  ailiasad  a*' 
jatrat   Trint*  mada  (117  In  *  d>r>   Farl]'  Ar<t  m—k   Otaaa  pnid  6<M6-V 

id  biuut  man  fmi 
CB  UNNFCESS, 


tlopi  J^  ' 


nirt  mm  Mt.  vh  Mnia  CMi^i  nb  • 

asif.    SmsIkMIi  uljrItM. 


dumb  an*. 


t«>t  Tnpp^  nuda  (117  In  *  d>r>   FarlT  Ar<t  VMk  Otaaa  pnid  SOm-Vanfalt  »ri«' 

muki  ••11  It.  '  llundrr'U  llkx  'h«*e.  You  ran  Sa  ■*  w»l1.  Yti  or*  fanpmaibU 
  Hkm  **lbi« 


InTfMtlrat*.  Kurlaalr*  XerrHnrr, 
d«UIU— w<.rlh  fortane-AU-  KRUK 


ARY      M\»  lta«lf    you  taka  ord«*-tkat'a 


■ibu.^c: 


SECURITY  MFft.  C0.«  D«pt  H7,  TOLEDO,  OHIO 


Digitized  by  Google 
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/2  SAVED 

BUY  ^^^^S- 

DIRECT  ^|Hp 

( 

GET  BIG  BOOK  ^5  ^ 

Do  Your  Own 

PlumbingandHeatmg 

at  Low  Cost 

Any  handy  man  can  install  a 
complete  plumbing  or  heatinK 
plant  in  his  own  home  by  our 
new  easy  method.  Every  part 
comes  Cut-to-Fit  your  needs. 
Our  Enstneer*  draw  your  plans. 
You  can  easily  do  the  rest  with  a 
few  simple  tools.  You  save  time, 
labor  aiui  unused  materials. 
SEND  FOR 

Handy  Man  Book 

This  big  book  tells  you  what  to 
install  and  how  to  install  it.  It  shows  over  10.000  differ- 
ent fixtures  at  wholesale  prices.  Every  builder,  home 
owner,  carpenter  or  contractor  needs  one.  Save  the  high 
cost  of  labor  on  needed  improvements. 

Dense  in 
lie  book. 


We  have  spared  no  time  or  ex| 
pre] 

To  keep  from  sending  it  broadcast  to 


the  prepanition  of  this  valuab 


uninterested  persons  we  request  a  tem- 
porary deposit  of  2.'k:  which  will  be  re- 
funded on  your  first  order.  Send  for 
it  today. 

BURN  LESS  COAL 

and  heat  the  whole  houjje  with  an  im- 
proved all-cast  pipeless  furnace.  No 
ex[)f'nsivc  pit)e3  or  heating  equipment. 
Makes  mussy,  unsightly  stoves  unnec- 
essary. Costs  no  more  than  a  stove. 
Can  be  installed  in  a  day  by  anyone. 
They  are  described  st  wholesale  prices 
in  The  Handy  .Man  Book.  Stnrf  fm  t  toi»j. 

HARDIN-LAVIN  CO. 

4^S47-S7RCotta«e  Grove  Ave^  Chicago.  III. 
We  Cuarantcm  Our  Every  Product 


4  Weeks'  Trial 


Piano  or  Player 

Piwo,  cboicvul  3^ 
•  trkni,  oa  4  «r*«ki' 
ftbM>luc«lr  frMtruU. 
No  mornar  dawn,  all 


Any 
Stiperb 

frairht  mwpM.fUtam  at  m>r  <at*«itM7ar'ii'M|> 
It  at  tha  rock-boUooi  faclorrcine*.  Eaajrtarmau 

Valiuibia  Booh  FRCC    Write  today 

f  f»r  ■  '1  hf»  Hook  rif  Cnmpl#t«  InfMmat ioo  About 
panna  ■■      AI»->    «r^.   CaUk>«    and  Hat 
Dci><ir*<la  of  Wiaa  ovnan  oaar  you. 

9lkk^»»i  13th  St.  Dt       Wwr  Y«A 


^  ^^^^  OO         Brines  Thtt 

*3"SUIT 

Tailored  To  Your  Measure 

on  an  ofTcr  so  easy,  so  liberal,  so  wonderful,  you  can 
hardly  believe  it.  The  very  lateHt  1919  style,  ■  perfect 
f^t,  maKniflcent  new  design,  delivered  prepaid.  S*nd 
no  mon*y  now,  not  ono  cont,  juot  write  ua  a  let- 
ter or  i>r><<tal  Hnii  uny.  "t*t%d  mm  yo«ir  now  anwzinc  %i  suH  •ftor" 
•nd  uet  the  !at'  «t  \tiu  K>t  of  <-lnth  H>irn|>le«i  tn  pick  from,  a  itr<-nt 
bonk  cif  all  the  lirand  ni>w  1911)  faahinnH  "ihown  in  gordtKiuM  color*. 
■II  FRCC,  an  otTor  no  (pirndid.  ao  niHrTcloii*  lt'«  hnrd  t«  Im'IIctk; 

Kutprand  better  than  you  nip«<-t.  How  to  sot  aH  your  own  cloth** 
o,  bow  to  maku  BnToamiM'tidinemoni-vi  n  yourcitra  uparo  time, 
how  to  bocomp  raorp  Important,  influential  and  pro«|ioriiun.  Don't 
wait,  don't  put  1 1  nlT,  write nayournamennd  addr«aa tiow.  today,  thia 
vwy  miouta.  Addr«aa  BANNm  TAILOmNQ  CO,.  Iwt.  417,  ChloaB* 

Plea»e  Mention  Popular  Itechanict 


lOHenJofinnu 
Aas  the  Croup! 


That's  a  cough  with  a  croupy  rat- 
tle, so  hurry  for  the  Musterole  and 
nibitinrightoverthechestandneck. 
How  it  will  tingle  at  first  and  then 
grow  ever  so  cool.  And  how  it  will 
reach  in  and  penetrate  right  to  the 
spot  I  It  will  dissipate  all  the  stuffy 
congestion  which  causes  that  hack- 
ing cough. 

Why  shouldn't  grandmother 
swear  by  Musterole  for  colds  and 
coughs?  It  is  better  than  a  mus- 
tard plaster — good  as  that  was  in 
the  old  days.  And  the  explanation 
is  this: 

Musterole  it  made  of  oil  of  mustard  and 
other  home  simples.  It  penetrates  under 
the  skin,  down  to  the  part.  Here  it  geoer* 
•tes  its  own  heat,  and  this  heat  disperses 
the  oonj^estioD.  Yet  Musterole  will  not 
blikter.  Musterole,  on  the  contrary,  feels 
delightfully  cool  a  few  seconds  after  yoa 
apply  it. 

Try  Musterole  for  Bobby  and  Helen  and 
Dorothy's  croup — and  for  your  own  coogb, 
too.  Try  it  for  rheumatism' — it's  a  regular 
router  out  of  all  congestions.  Always  keep 
a  jar  handy. 

Many  doctors  and  nurses  recommend 
Musterole.  30c  and  60c  jars.  $2.50 
hospital  size. 

The  Musterole  Co.,  Cleveland,  Ohio 

Better  TTian  a  Mattard  Pltutmr 


Digitized  by  Gooole 
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GAMES  FOR  CHRISTMAS 


If  tic:e$1.00  complete 


PARCHEESI  PLANCHETTE 

The  most  fascinat- 
ing and  mysterious 
game  gold.  A  re- 
vealer  of  the  past, 
future  and  present. 
Interesting  and  be- 
wildering. A  game 
that  any  num- 
ber can  play  at.| 

Price  50  cents  each. 


A  game  that  will  never 
grow  old.  Remember  how 
you  used  to  hold  a  block 
BO  long  and  you  Were 
nearly  all  the  way  round 
when  you  were  sent 
home?  The  same  thrill 
is  still  there.  You  had 
better  get  a  game  and 
teach  the  youngsters 
how  to  play. 


SPELLING  BOARD 


Instruction  and 
play  at  the  same 
time  for  the 
young  ones.  A 
durable  beauti- 
fully enameled 
board,  9}^xl3^4 
inches  long. 
Letters  cannot 
be  lost  or  broken  like  blocks,  etc.  Will  amuse 
youngsters  for  hours.    Price  |1.00  complete. 


TA-BEL  POOL 

Fun  for  the 
whole  family. 
Not  a  toy,  but  a 
practical  table 
gime.  S'/jXbft. 
Complete  set 
pool  balls  num- 
Dered,  triangle 
frame,  4  cues ; 
36  inches  lon^.  Compares  favorably  with  much 
more  expensive  ones.    Price  $12.00  complete. 


For  Sale  by  Toy  and  Department  Stores  or  tent  postpaid  by 

SELCHOW  &  RIGHTER  CO^  620  Broadway,  New  York 


WIRELESS  BAN  IS  OFF 

^  ^  BUCHCR'S  NEWEST  BOOK 
UC  I  WIRELESS  EXPERIMENTERS  MANUAL 
w^TO-OATK  coMsmucnon  or  all  awaratm 
PRICE  $1.75 
SPECIAL!  \  With  Year's  Subscription  $Q26 
SAVESOci  to  tiM  WIRELESS  AQE  M<y  <3  — 
W1RCLCSS  PRESS,  1SS7  WecKrMtli  Mdc..  Mm  Vark 


Ask 
kr 
Om 
Rcw 
Cats- 


BRINGS  YOU  THESE 
TWO  HNE  SHIRTS 

The  latest  thinn  in  ■ 
•9mi-dn»m  shiri  •««rr- 

t>ti«tn«M.  vork,  ftnij  BC^nrl. 
T1l«ir '  rm  aullir  worth  $4  r  kch 
—  try  to  malrh  Mvm  In  mi\r 
atom  »t  tfeai  piir*  t  Oar 
prtrn  for  tK*  two  la  ooljr 
Ib  ll-ml  lM<tta>>r«d. 

FLANNEL  SHIRTS 

U»'t«  nf  An«  OUBlltv.  k>p|r  wrvin«  r^dlllftC  Hn>sdclotb 
V,r^r  K1an»»l.  ApnrUl  Wlnt«r  wcicht.  (Vat  front  ■Ijrk, 
Mrt  •lira  tnH.  Tw'i  •Htrm  l&r«a  batCon-tJown-flap  PU<1(- 
•ta.  (a<-«>i  rtr«Trv  iMlcbwd  pMfl  bnttona,  Poubl*- 

■  titrhtnl  t>iro4jvbnat      S^ft  lum-down  attuficd  collar 


Send  Only  $1.00  j::r,W  «£lMi 


b«  Mfit  %X  0<K«.  tran«Tx<riatU  n  [•rrc<«kt.    Pai  t>«lanc*  of  |4 .  7&  oo  uriral — 
BO  mor*.   W*  win  r<-turn  rour  nmMy  al  oora  If  fom  trm  not  antirabr 
^0t* .    R*  ttur«i  to  atjiLa  n»ckb«A<)  aUv. 

BERNARD  HEWITT  i  CO.  :SrJ2;^L  CHICA80 


SEND  for  your  free  copy  of  folder  on  Wet- 
proof  ShottheiU  —  absolutely  waterproof. 
The  Remington  Arms  UMC  Co^  Inc. 
Woolworth  BIdg.,  New  York. 


WHOLESALE  PRICES 


Save  Half 


Be  the  first  m  your  neish- 
borhood  to  get  recular  d«alcr'a 
ofTrr.  But  direct  and  Bare 
half.  Thiawonr  warof  intTo- 
docinstbcwamlOTfalCadUliK^ 
Supreme  FlMiMcraph.  Ma- 
boffanr  or  Oak,  fifty  inefaea  tall. 
Gaarantaod. 

On  Free  Trial 

Send  No  Money 

R<-tum  If  not  aatiBAcd.  You 
risk  nothiriK.  Wc  ineJoda  tan 
Victor  an<l  Cohonbia  Picw J 

B<<k'<'tiona  Krtx). 

Get  Yours  FREE 

We  want  ona  prraon  In  an«h  loealitjr  to  whom  w«  can 
refer  rmtomcr*.  Uclp  advrrtiaa  tba  Cadlllae  and 
set  jroar  own  fr««.  Writa  tfuiek  fer  wboleaale  prke, 

free  trial  offer,  and  laam  .  .    .  _ 

how  Tou  can  ■««  ona  frea.  AffCBtS  WaBtCd 

CADILLAC  RHONOORAPH  CORPORATION 
MtB  Carroll  Ava«««,       CHICAOO,  ILL- 


Google 
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TWAOC  MARK 


BOYS!  GIRLS!!  GROWN-UPS!!! 

The  "  Kidphone "  is  sold  as  a  toy,  but  it  is  more  than  a  toy,  it  is  a  practical,  durable^ 
superior  telephone.  Altho  it  is  much  smaller  and  weighs  much  less  (receiver  weighs 
X  ounce)  it  talks  better  than  the  one  you're  used  to.  The  idea  of  operation  is  different, 
it  is  based  upon  the  correct  theory  of  voice  transmission,  introducing  to  America  for 
the  first  time  a  far-reaching  scientific  principle,  only  recently  perfected.  Can  be  used 
for  all  sorts  of  pur[>oses— in  the  house,  in  the  play-room,  on  Scout  duty,  in  games,  etc^ 

Ingenious!    Instructive!  Fascinating! 

An  All  Year  'Round  Christmas  Present 

Priem  $10,  of  Your  Electrical  Dtalmr't,  Department  Store,  or  From  U»  Direct. 

Dept.  A 

American  ThermoplMne  Company,  114-116  Bedford  St.,  Boston,  Mass. 


oItm  at  will.  A 
lr»i<i.  9  for  tl.OO. 
WATIONALMFG. 


Boys!  It  Flies  1 1 

Own  a  "lunior  Scout"  Mono- 
plane. A  scientific  flying  toy 
unequaJed.  Flies  in  a  bis 
circle  assumint^  a  horizontal 
position  at  all  times,  the  pro- 
peller tumlnK  rapidly.  Dips 
real  toy  for  a  real  boj.  Uample,  GUo 
Ooln  or  Monof  Order.     No  otamp*. 

CO..  TIPPECANOE  CITY.  OHIO 


Different  from  all  oHierii-flie 

mf 


Scientific  Construction  Cut« 
Building  Costs 

8mi3  today  ftrr  the  1920  Book  D«  Lnxe  of  Sterling 
homas.  Beandful  bunjitalows,  modest  cottate*— dt- 
n&nad  by  leading  architects — ail  attractively  illoA- 
trmted  ia  this  wonderful  book. 

StBtUiufSustem  Homes 

m  th«  result  of  tdentiflc  construction  applied  to 
noma  buildinft.  You  can  save  money  by  the  Sterling 
System  becansa  it  eliminates  waste,  co»t  of  hsndlitvlt, 
•nd  tha  old  "hand-saw  methods".  Send  lOc  todty 
for  tha  1920  Book  De  Luxe  and  sea  for  yonrsalf  tlw 
tianaodoaa  savin^is  of  the  Sterlinfi  System. 

Th«  International  Mill  and  Timber  Co. 

IM.  "5»   BAY  CITY.  MICH, 


BENJi 


A1RBIFI£ 


v.* 


— 1  ii-.*;<iE 

—  2  • 

r-4  . 


Bboota  harder  and  farther  thrs 
anr  otbar.    MU^  mi  ■  tftrfarant 
prt««lp4«  fr*m  all  otkar  Alr-Rlfl*a. 

The  Boniamln  la  real);  a  airoDK  air. 
pamp  aaed  to  oompreMn  the  air  In  the 
air  chamber  to  any  dearea  of  power 
deal  red.  From  one  to  ilz  stroke*  of 
the  pamp  ctive  all  tha  force  nrrnsanrj  . 
Each  adoltional  stroke  girea  Increased 
power.  The  Beajamtn  works  on  the 
saaie  principle  aa  all  alr-drllls  and 
air-hammer*-  with  thia  difference: 

Y»u  control  tkt  shooti**g  /ortt  aj  y*u  dt- 
tirt.    Ltct  at  I  AO  blofk  of  hard»aHl.  II 

you  wish.    Nt  athrr  mtr-n/U  tarn  dn^itate 

Ihis  feat. 

YoQ  emn't  ba^  ftcckWata  with  •  B«k)«mhi.  It's 
|^f«y  alwBn,  b«»lwa  roDC«ntroltlMpowu  TM 
wniunin  M**r  ln«n  •haatlnc  f«n*,  and  has  no 
fprtnsa  ta  c*t  «al  of  otin  or  alkaka  jovr  ain 
WHtaaa  tar  lataraaMaa  faMw  aaaei  «b*  SM 
■  laSartal  all  — ■  hi  ' 

r*r  aala  ky  aN 
daalara. 
Price  %*M. 

BENJAMIN 

AR  UFLE  «  IFC  CO. 

(lSM.Brse^.SLLirii.1*; 


PUeat  Mention  Popular  MeehcMce 
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South  Bend  Lathes 

For  the  Machine  and  Repair  Shops 


13'  Uthe 
16»  " 


.  $325.00 
420.00 
.  500.00 


18*  Lathe 
21»  " 
24'  " 


$  700.00 
900.00 
1250.00 


How  to  Run  a  Lathe  ^^.^ 

postpnid  to  anj 
address  for  ten  cents,  silver  or  stamps  acceptea 


Made  with  straijiht  or  gap  bed.  Price  includes  equipment 
as  shown  in  illustration.  South  Bend  Lathes  have  been  on 
the  market  thirteen  years.  Over  21,000  in  use.  £ST.  1906. 
Free  catalog  mailed  on  request. 

SOUTH  BEND  LATHE  WORKS,  423  E.  Vi»£«^  si..  SOUTH  BEND.  IND. 


BULL-DOG 
102R  DIE-STOCK 


Theyperfect  joint 
is    final  evidence 


A  tight  joint  is  a  tribute  to  clean- 
cut  threads.  Youwill  find  well-fitting 
joints  on  every  job  that  OSTER 
BULL-DOG  Die-Stocks  tackle.  No. 
102,  shown  here,  threads  six  pipe 
sizes,  'i,  H,  ^,  ^,  1  and  lU  inches. 


LI 


Send  for  Catalog. 
THE  OSTER  MFG.  CO.,  CLEVELAND, 


u 


Seod  For  Catalog  "NP-4"  ^""'^'"k      .  f""  i-ine  of 

vuna  ivi  v«4aju(    111 -t     Power  Transmission  Machinery. 

W.  A.  JONES  FOUNDRY  AM  ACHINE  COMPANY 

441B  W.  RooMvelt  Ro«d.  CHICAGO.  lU. 


10-13-15  Inch  Swing- 
Gap  or  Straight  Bed. 

Medium  Priced  Good 
Lathes  for  30  Years. 

Write  for  Catalog. 

THE  SEBASTIAN  LATHE  CO. 

107  Culvert  Street  CINCINNATI.  OHIO,  U.  S.  A. 


Bwlna 


17  Jn, 


B  4  In.,  II  In.  botwpon  r<>n»i'r».  >■•. 

»ohint"l.^\N  cirkninnnhlp  flnt. 


of  Iftthn  I*  m 
,  rlaat.    Ffiulptn^^i  with         ,  , 

C«q  !)•  fltt^t  with  3\n.  t%rm  plau  aod  dH 


tmUl  Bra.  BO.,  BEfT.  0 


hmI  turning  churlc 


miDCOHIll 


LATHES 

9  to  18-inch  Swintf 

List  price SlOO  and  up  accordins 
to  size.  When  ready  to  buy  send 
for  Lathe  Catalog  and  price*. 

W.F.&  John  Barnes  Co« 

100  Rob)  Sirrcl.  ROCKFOBD.  lU. 


Write  for  Salea  Propotttion 
SKAT.  Hartford.  Conn. 


SPEED  LATHE 


Head  has 

S  pi  n  illc. 
No.  I  Morfce 

thrnuKh^pmitlr 
-<H-|»rrpUtr| 

stock  h*»  « If  w  I 

a  B  (1    N  d  .  \' 

Mone  Up«r  *hAnk  CMitrr.  Spur  crnlrr  lor  wochJ  (uminK.  Ad)uaatil<  rest. 
M.  9k  J.  IFBCULTY  CO..  au  SmUi  ^wte  •«..  PONT1AC.  I 


Google 


POPULAR  MECHANICS  ADVERTISIlfG  SECTION 


Power 
Benders 

Three 
New  Models 

"  Wonder  "  Pipe  Bending  Machines 
t  oat.)  electrically  operated  to  bend 
from  1  inch  to  18  inch.  Send  for 
printed  matter. 

We  also  manufacture  TEN  other  tizet,  hand 
operated  to  bend  from  '  g  inch  to  8  inch. 

American  Pipe  Bending  Machine  Co. 

59  Pearl  SI..  BoMon.  Mass.,  U.  S.  A. 


Use  HB  Ball  Bearing 
E  LEc  TRic  Motors 


Lower  Power  Cost — Better  Power 

UB  BkII  Heiirlnii  Rl#ctr1c  Motor*  ntro  ^rtMitly  on  np4<r»( inR 
coat.  Morn  eoinnmlo*!.  more  dn|Miniinhl».  bett«r  in  rrcry 
wm7  ibmu  saa  oogine  Trouble  proof,  built  for  b««*j  datjr. 

HmI  pow«r  fur  factory,  gmrmg*  mnA 
maehlM  ahop, 

•aOliMnlMtiirinMw.  MmaMtMtTwM. 
*m  t  li  IS  AiinbMwtTOTlM. 

(I»r»*<^  D»I>«rtiii«l  rUdtr  Bajvlaoa  on  roar  tm~ 
nutr«n>rnt«.  li.t  ttfu  MT>c«-rRRE-«lmplr 
H '  ftU  wh»t  BftrhkDrry  you  wUh  to  run  mm!  kw* 
>f  rvrrvnt  BvmlUbl*.  Yovr  po««r  •/•tvat 
pUnMd  f'V  bMt  rmatb  >l  Uaat  M>«l  Pin  Uil* 
•dto  rovr  Utur»i»«rf  *n4  inail  TOUAV  foe 
fun  InformsUo'i  A.k  tlmo  Kboot  HB  B»tt*rr 
ChArc*rs,  G«n«r«torm.  alf . 

Bakirt  Brrihin  DiaMaT,  Boi  III2S.  Trar.  OUa 


110  V.  A.  C.  Generators 

Only  $5.00 

Boltz«r-Cab«l  hand  frnrralort .  wHIle 
Ibcy  last.  $S.OO.    Order  (rom  t\u\.  ad. 

House  and  Town 
Lighting  Plants 

$230  to  $2,950 

DEALERS  WANTED 

Battery  chnrBlnc  Oeneratom.  Kerti- 
tit>r*.  l>)maiiioa.  Motor*,  all  aiiM  (iaa 
Ea4(iue«.  Write  (or  catalog  you  want. 

WATSON  ELECTRIC  CO..  Dept.  212  CaaBldK..  CHICAGO 

CRESCENT 

M AC  H I N  ER Y 

im   alMdOr  Inrreafitfw  In  tK>puUr1tr 
b*«*u*«  thm  mmehir.e^  aIwav*  •fttlsff 
uMr«  wbu  want  th*  b«tt«r  tlmmm  of 
•4rv>(»B*nt.     S«n4  to«l*y  fur  i^«tatoc 
of  b«n4  uwB.  Jointan.  saw  iak>VH ,  planar*. 
pbuMTa  Mkd  iMtrhara,  di*k  ■nndrrv.  iwlnc 
Mwa,  po«t    h<ir«r«.    ahafMir*,  varirty  wooo 
«nrli«r«.  hollow   rhta^l  irorila«r,  unJvvruJ 
Wood  wock«ra.  tabl«  cut  off  mw«. 

THE  CRC5CCNT  MACHINE  CO. 
•3  CataaiMa  ftC  LCCTONIA.  OHIO 


PILLIODi;?s*>Ek 


8av«  Their  Cost  by  Prtvmtlng  Lots 

A  [lU'T  lor  rrrry  tr..  1  an<l  rxch  t.<il  in  n» 
pU«.c.  Prf  vcnrt  f  i^t.  n^i^jilac  tnt  or  t«m*'»intf. 
Stroacly  nude,  ^«-*utii<a  ftnith.  double  Icck, 
oocacf  Mqfi)     Many  jt>lr«  and  tiir*. 

THE  raUWmwUQ  CO..       1.  mWM.  OHIO 


WITTE 

Arm  Swing' 


DRAG  SAW 


A  Practica],  Safe.  Easy -To -Use, 
Low-Priced,  One-Man  Outfit  for 

Farmara  Shincia  MiUa  Loggarm 

Timber  Men  Stava  M&kan  Wood  Cotter* 

Contractora  Box  M*k«ra  Ic«  Pack  an 

and  <1  handy  money-making  outfit  for  the  man  who  has 
liTnber  land  to  clear.  Easy  to  operate  on  anv  size  or 
kind  of  log.    SUipd  ifWit.  cmMm*.  "ilk  n*.  rta^  im  wmk. 

DIRECT  FROM  FACTORY 

foa  buy  direct  from  ^^  ITTE  — you  sat  quick  ahlpmant 
Too  get  a  complete  powt<r  plaot  for  lo«  aawing  or  ice  aaw- 
ing.  Kntclne  la  4-rycle  WITTE.  water  cooled.  Hlgh-apeed 
gear  driTn.  Artn  Rwing  Lever  operate*  uw  IHO  atrokea  per 
mlDuto.  No  chaina  or  Dolta — Frictiini  rlutrh.  operated  by 
band  lercr,  inntantly  atari*  and  atops  aaw  while  engine  ia 
mnning.  Ktarta  aaw  at  alow  afieed  or  full  apeed.  Clutch 
work*  aatnniatirnlly  If  mw  pinchne.  Kt^Ttirnllde  wbeela. 
Can  In- hiiul<"l  or  iiunlu-d  atni»h«>r«  Rlit  alionld  pay  for  it. 
■elf  in  lO  daya.  Bis  S-c*lar  fulHrr  tclli  all  B>M<ut  the  "Arm 
•wins"  and  othi>r  exclualTi*  W IITK  impmv(<ir<*nta.  Before 
yuudooideonany  aawoutfit  or  enginr—  'W  RH  K  to  WIITE.'" 

niT  W  ITTK  PKICKM  AND  BATS  MONKT. 

WITTE  ENGINE  WORKS 

prrrsBURGH,  pa. 

174A  Cnpira  BMs. 


KANSAS  CITY.  MO. 

174A  Oakland  Av*. 


MOTORS 


NEW 
GENERAL 
ELECTRIC 

1-4  H.  P.  Constant  Duty 

NOT  the  waatiin^  mn<-liin<>  tyiM<  or  inter- 
mittent duly.  No  fai-tnry  atK^nda  or  dia- 
oontinund  model*  but  tha  lateat  typa  of 
motor  made. 

«  ToH  D.  c.  •  •  ns 
110  nlt  p.  c.  .  .  .  as 
110  Toil  A.  C.-ao  cyda 

■kncia  shama       •      -  M 

We  will  prvpa)  tran*i>ortatlOD  cfaarg«a 
anywhere  in  tho  IT.  H,  on  the  abOTe 
■Boton.  liMBltlanc.  fnu.l  accfMiipaar  ard.r.  We  .vll  civctncal  nmpU««,  re- 
built mntora  aoJ  *.o«raum  in  all  «Um.  <BtMactlaa  *atf  ala*l  ar  aiaea* 
'*'"*'*-  .%>«'  i llu$lrat«d  Vatatinfu*  Sent  t'rte 
HYRK   KLKCTRIC  CO..CS7  S.  Dawliorw  St..  CHICAOO 


SPECIAL  OFFER 


YOUR  OPPORTUNITY 

Canceled  Government  Contracts 


■•»'::.:r*S48  •» 
$94 


This  IS  Yotir  Opportunity  to  buy  new,  fu«rante«d 
£lecbricAl  Apparfttui  of  Standard  Manufacture 

-■  ■ 'toTOTs  coMnxTC  <j  cvr 

I  >»w  a  r  M. 

nc  MICNINI  MOTOR 

mw 

icui.  ofufmrr  raxn 

W  NEW  MOTORS  .?h^^"7^ 


vam  roa  OTUjOcut.  *AacAiN>  in  Horoas  u<a  cocftAToaa 
S.  rMTTUSI  MIIHt 

iar  mm  r 

MAMiTACrVRKRa-  DnrrMtDV-TEII 

CHAS.  H.  X>HNSTON  Wait  E*d  KTTSUUCH,  f  A. 


Pl«a«0  ITmMoii  Popular  jr«ck«ii<«t 


)ogIe 
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N0SS5ERG 

ALL  STEEL 
WRENCHES  AND  TOOLS 


Universal  recognition 
In  thote  princlplea  of  man- 
ufacture which  insure  to  the 
user  of  MoflsberB  products  the 
utmost  in  value  and  in  service. 
Such  haa  been  the  standard  of 
materlal.workmanshlpandruarantee, 
and  such  haa  been  the  appreciation  of 
a  multitude  of  satisfied  customers. 

ILLUSTRATED  HERE  ARE: 
Moasberg  Socket  Set  No.  17  for  Pord  Cars. 
K-9  Adjustable  Wrench;  also  solid  handle 
wrcnchesfi  and  12  inch, vhfith  Speed  Brace. 
No.  645  Reverse  and  Brake  Pedal 
Tension  Spring  Wrench. 
MoBsberg    All    Steel  Socket 
Wrench  Set  No.  45.  which  con- 
tains  an  assortment  of  15 
sockets,  universal  Joint  and 
speed  brace. 


FRANK  M05SBERG  CQ 


Send  for 
compiel* 
calalogum 
and 

particuian. 


WRENCHSMITHS  FOR  20  YEARS 
ATTLEBOna     MASS.  U.5.A. 


ROCKVOOD 

Friction  Ti 


Lsmission 


Best  for  Your  Machines  I 

Rockwood  FrictioD  TiansmtuioD  is  truly  an 
economical  drive.  It  opetate*  with  contUnt, 
high  efficiency — trantmiti  power  with  leut  lost 
—  cuti  out  nois«,  and  gives  the  machine  oa 
which  it  u  uaed  an  unlimited  speed  ran^. 

Able  to  itail  initantly,  aceelente  with  great  ipeecl.  sod 

10  ilop  mdclenly.  No  itiipping  of  fean.  No  ieikiag 
ia  (Uiting  Qt  Mopping. 

With  aO  tKcaeadvanlagea.Rockwocid  FrirrinnTrsnimil 
BOO  cod*  leit  than  toothed  gean  to  inilall  ood  maiolBiB. 

11  u  ftaodard  equipnteni  on  tbouiaodi  ti  co«!(Ui>l  am] 
vanatile  ipeed  machina  —  lavina  power  and  upkeep 
cort.  WKal  it  n  doing  for  othm  it  can  do  for  ywt. 
Laveitigate  Rocliwood  Fiktioo  Ttanimuuoa  lodsr. 

92-Pa«e  Book  Free 

Send  todjv   luT  I  ijf.   valu.iNlf  lKx>k, 

"Fi;cliij:i  Trjnsitussiua. '   t-uU  ol  LeJpIul  dat^ 

THE  ROCKWOOD  MFG.  CO. 

1946  Engliah  Avenue,  IndJanapoUa,  U.S.A. 


MANNING 

\kV*^/->y^  irt  Idling  man)-  curious  i 

A  0>4"<— <^  rosivc  Co..  Inc., Troy,  N 


ULALITV  ABRASIVES  thi4 
ate  cQlering  American  factories 
everywbr'e.  Write  for  t>ook- 
fibcis 
Ab< 
Troy,  N.Y 


i 


ToolCases  Ir/^fESsrs 

K**p  ytiur  lotiU  or<l«r1y  &JTanr«d  tnaG« 
TortADlvTool  Vmrnm,  'In»r«'»  a  plac*  f«r 
tool  in  oo«  of  th«  f«lt  lla*d  draw«r«.  L 
ui>-to-4lBt«  m*<rhutic  nvvda  on*  ud  ftm'U 
our  t!uM  th«  6Mt  built,  njat— I  mad  mmmt 
pT*ct^mi  on  th«  m«rk*t.  W*  fuamCM  !• 
plM*«orr«fund  AllmoMy.  VrHtflTMf  FTlfbMkM 

Mfn.  If  MKfiialer  H%ti  tnte  Tal  CtM 
son  Columbia  SI..  DAYTON,  OHIO 


25  Cords  a  Day- 

Easily  Sawed  by  One  Man 

Kasy  to  move  from  cut  to  cut.  Make  bigprofita 
cutting  wood.  Choap  and  easy  to  operate. 

nTWWAlOG  <AW 

Does  10  men's  work  at  one- tenth  the  cost. 
Makes  work  easy.  Enpjine  can  also  be  used 
for  running  pumps  and  other  machinery. 

Saw  blade  easily  re- 
moved. Write  for  our 
low  pr  ce.  10-Year 
Guarantee. 

Ottawa  Mfg.  Co. 

1749  Wood  St. 

^      _  .  ,  mr-     OTTAWA,  KANS. 

30-Day  Trial  - 


Please  Mention  Popular  Mechunto* 


Google 


POPULAR  MECHANICS  ADVERTISING  SECTION 


Stanley 

"Pistol  Grip"  Adjustable 
iSaw  Set  No.  42 

TUb  Saw  S«t  embodies  ••▼eral  unique  and  lm[>ortant 
fMtWM  Dol  hcratof ore  Men  in  tooU  of  thi*  de»cription. 

The  ihape  of  the  Body  and  Handle  enablM  lh»  uior  to 
O Derate  the  tool  with  great  eaae  and  with  the  lf»a»l  poiwlblo 
•Mrtlod.  and  the  mw  !■  held  firmly  acatnct  the  Baase 
while  the  kjoth  !•  beinjr  .et.  ,  .1,  u_ 

It  OM  be  r^llj  adjurted  hj  meana  of  the  knar  led 
Uanb  ecrew  to  give  a  greater  or  leaa  eet  to  the  teeth  of  thi. 
mmm.  Moording  aa  the  »aw  !■  to  be  uaed  for  ooarae  or  fine 
work.  Aa  the  anrll  or  part  againat  whleh  the  plnnger 
worka  la  gndnated.  the  Mine  adjaatment  can  be  eaallj 
etotalned  for  doplioate  work.  ^        ,     ,  , 

The  tool  la  ao  dcelgned  that  the  saw  teeth  are  In  plain 
Ttow  which  enable*  the  oaer  to  quickly  adjnat  the  tool  to 
the  tooth  to  be  eet.  .     .      ,        ,   t  _•  j 

The  plunger  and  anrll  are  mad<>  of  tool  at (v> I— hardened 
and  tompered.  AlljwirU  are  carefullj  ma«Mne4  and  are 
hrtm^itaiicMMe.  Th< 


e  tool  U  given  a  fine  black  flnlah. 
APPR«»«  — 


Stanley  Rule  &  Level  Co. 

New  Britain.  Conn.  U.S.A. 


Slide  Rule 

n*  arMiial  KUN-VKR  TKK  SUDE  ml*  haa 
«TOT  tOSo  (Twiiwtlocia  sn>t  uvor  IHui)  l<tt*r<  anil 
imrw,  wUI  handU  antiMtuc  In  arilhnMUr, 
Alaaiira,  O^mrtrj  or  Trl«.  la  i.4  IncbM  In 
£«m«t«r  aod  In  u*«  all  over  th«  worUl,  la  much 
■Inniar  to  operab*  than  oinar*  of  ainllar  eon- 
MructtoB,  Evvntuallr  T'"i  will  a't  t)w  KON- 
VKR-TKK  -  (•(  It  DOW  and  aava  mnflrr.  I'laln 
aUI>t7ru]--iitl  .OC.  Special  UeLula  WilrTE  Irory 
Mlluliiid  ta.60.  Uaiharana  caaaa  tu.bo  axtn. 

J.C  HAIHTON  ICO-  D«>t  E.7  Wnn  Si..  BOSTON.  VSX 


The  ONLY  lafHaia 


Interlox' 

Hera  la  the  Exact 
INSIDK  Meaauremeot 

^^Baal*  Qulrlint.  fn<»at  afcuratv 
ruUi  for  avMMa  mrai. 

urrmi-ntj*,  Uio, 


If  not  atdMlM*!, 
Mnd  hi*  name  and 

2O0  per  foot  (any  length,  2to 
8  ft.),  and  we'll  aend  rule  prepaid. 
11A8TER  RULE  MFG.  CO..  INC. 
(TanaailT  OaM  lt«a.  Oa.  I  Ml-as  K.  IMth  •«,.  Hwm  York  City 
I  Lfb«rmi  Protroaltlon  for  l)«al«ra  an^l  AirvnU  ^^^m 


S  ARG  ENT 


LOCKS  and  HARDWARE 

Solid  Quality 
SARGENT  &  CO.,  New  Haven.  Conn. 


Duplicate  Keys 


for  all  Ynle  and  nimllar  Ixfka  midelnone 
minute  with  IlnrriaonM  1.  K  Kt-j  Klllug  Ma- 
chine. Nnmlaflta  Thmman'la  In  o«o.  |.'>.<1<l 
net.  8|i<x>ii«l  <linmnn'1-*hatx'd  nt)**  fornnKtilnr 
cut  li«-)r>«.60<-  p«rh.  H»rTlt>nn<]  K.  Key  Clnmp 
dopllrntM  rH  comninn  ond  lerwr  keya  wlthniit 
a  caliper.  Prim.  |'2  OO.   Parcel  p<i«t  prepaid. 

Mirney  retumrd  if  not  laHtfaetory. 
HAimiSON  *  CO..  91  N«w  St.,  N««»  V«rk 


m. 


depends  not 
only  on  your 
technical  equip- 
mentbutonyour 
every  day  work- 
ing equipment. 

Your  tool  kit 
enough  tools  to  meet  your  every 
day  requirements  so  that  you 
can  work  accurately  and  quickly, 
these  two  points  are  the  basis 
for  promotion  in 
practically  every 
shop. 

A  well  made 
reliable  microm- 
eter is  an  actual 
necessity.  Its 
uses  are  unlim- 
It  should  be  in  every  kit 

Another  practical  tool  is  the 
combination  square.  In  laying 
out  a  drill  job  or  squaring  up  a 
piece  it  is  of  great  help. 

If  you  have  many  jobs  that 
demand  accuracy 
a  Vernier  Caliper 

will  be  of  great  W^StT^  \( 

assistance.  .M^O^  \ 


ited. 


\ 


There 
are  over  a 
thousand  other 
tools  that  have  been 
made  to  aid  the 
machinists  listed  in  our  No.  27 
Catalog.    Scud  for  it. 

BroMm  &  Sharpe  Mfg.  Co. 

PROVIDENCE.  R.  I..  U.  S.  A. 
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^MONEN 


SEND  NO  MONEY  "^-iri^ 

.    „  on  Hl«b  UrM* 

Diamond*,  WbIcIim  ami  othar  lawalrr  for  ovar 
S3  raara  rirnt  nara  in  Kanaaa  CItT.    Ixiani  ara 
mada  at  a  narain  that  anabtaa 
radaraiad  DUUPaada.  ale. 
than  wl>Q4««ala.  So, 


ua  toaati  tha  on- 
draJan  ch*ap« 

  \       *•'!         VOU  unr»- 

d»Miiad  dUMBonda  and  othar  jawabr  at  •  nae- 


li»an  OaavtM  Dia- 
■MAda  la  BaaalHal 
ClaMar.  Laaka  Uha 
S'>  C<.  Slaaa.^  _  _ 
UaaaldLoaa  ^Tfl 


aHaaa  a1  a«aa  40  aar  c 

N«w  Book  Fret 


uoB  e(  ih*  prlra  jmi'a 
h«Ta  to  pay  alaaarhare. 

Froo  Elimination 

Tkr  onir  if  plru#tj.  No 
r»u  tape  — no  troubl*— no 
dcUr.  Do  not  buy  uotil 
you'v*  •••n  oor 

In  rxquMt*   1 1  k-  4. 

br<Kwh**.  •  t  11  il  M  , 
••r  rlnir»,  «*t'  r»r-«, 
■  tc.  Try  to  m«t«li 
0«r  w  n  p  •  1 4  loM 


Mil  YOU 


rear  'nam* 
ur  i>a  Lux* 


I  at  avan  40  aar  oaat  mara^ 

Just  smd  rsi 
today  fur  pur 
Book,  "Tha  U«tCor  Way  tn  liny  Uiamooda 
It  will  aav*  you  4i>'"^  to  fbr^  .,->  |i 
Watehaa.  aod  JawaUf .   Wrlta  NOW 

L  QOLOMAN'S  SONS 


DaaL  412.  Oa(dni>a  MdC 

Oraod  An..  Kanaaa  City,  Wa. 


MYERS  WONDERFUL  SEWING  AWL 

Tools  in  Handle 


TKe  Awl 
Alb 


A  complfle  repjir  shop  (a  Itsfll.  Srw^  Anything  hn-y  r>t  U^f,^  1r.ii)icr. 
ilioe*.  Ivirneis.  t'Dcity  t"r>s.  c.inv.15.  tir,    91.O0  PestpaM. 

C.  A.  MYERS  COMPANY.  «33»  Woodlawn  Ava..  Chlca(e.  III. 


7^""  Midget  Slide  Rule 

will  jntUf.lly  add.  iulitr^Lt,  inulliply,  dliide, 
solve  ptO[M>rtion,  rive  jny  luut  »r  |>owrr  l.ut' 
arlthmi.  Sinn,  Tjnsrob.  Cmincx  anil  Coun- 
SrDts.  MitteolMcUl.  Sue  4".  It  itfccurale 
*t\i  durable  and  arill  kIvc  \rAn  of  irn  ice. 
I'riccwlth  16  lUKC  Instrui-Iuin  Dnok,  )!.0O.  Ynur 
money  Imck  ii  yuu  nie  nul  kitivlint.  Uclore 
b  yttif  a  slii*c  rule  ni  any  kinil,  trnd  lor  our 
oulotfue.  It  ilr%cr;)4-s  all  kimlf.  I'flce*  Irum 
50c  to  S">'  Iiiitniilioni  in  I .n4,irltliiui  and 
Trl^ononirirv  Iree  » ilh  erery  Cat»1':n{\ie. 

Gikon  Slide  Rul«  Co..  Nile*,  Mick. 


Battery  Giar^in?  Your 
Bi^^est  Money-riaker 


$  1  so  to  $3  SO  Clear  Profit  a  Month 
with  this  HB- 32  Battery  Charger 

You  ran  rei-hnrtio  '.VZ  6-¥olt  ntito  hnttfrlrR,  or  pquiviiU.nt  in 
12-  or  24-tn|t  biitli>rir<B,  nt  on«  time,  for  10c  to  l..c  i-ach. 
(^nat/.mrr  rar*  Tt- (.1  ll.r.o.   Fi^nra  |l-a 

VRoms  -iih  nil  n«(i,ry  Chaiilra, 
I  Why  n  .t  YOIM  bu.y  NOW  -  add 

I  SmaJI  InTeatment  Put*  Thb 
Money-Maker  in  Your  G«raKe 

Balaiirr  on  »n«y  ir<.r.lhly  liirma.  Outfit 
"•I'r  r">«  il«lf.  Ah<u.iui<i  Monajr- 
■ai-k  Ou«r«nt.'».  I  No  hum  outi  or  ra. 
'  ".T*'?  f-a-rl^lnal*!!  ando«rata.  Only 
att-ntli^n  r..^,d  la  oera.l..n.l  olUnc 
Wrlia  TODAY  for  full  lnf..rm«tir.n. 

f  !!5***"T  BROTHERS  COMPANY 
I  ■ail  MISS  O,,!, 

mfvl  VfiMti^arfartfra  Sinr^ 


New  UTILITY  Chest 

Quartered  Oak  or  Leather  Covered.  desi£:ned  for 
mechanics,  Rarage  and 
home  use,  mas«)ns,  electri- 
cians, mechanics,  plumb- 
ers, fishermen,  painters, 
repairmen,  linemen,  piano 
tuners.  Kiln-dried.  Frame 
k'ints  iock'comcred.  Tray 
with  movxhle  partitions 
tKit   autrfft'iftiitt'iy  n\\e 
whra  chest  iiopened.SlMCllI 

Ask  for  Catalotf 

ttrtcr*.  anrt  name  ol  dealer. 
SuM  on  ' '  Satidactton  or 
Maory-Ibck"  Cuar.>ntee. 


Unioo  Tool  Cbest  Ca.,  be 

22  Mill  Sl..  ROCHESTER.  N.T. 


W  T^rW^k  electrical,    rops^  sixpUna. 

MMfHHBH  ■  piano,  pips.omn.  flat. 
■  ■  WW  Wm      noopB.    balo-tlM.  tscka. 

Wf  Ml   ■  hi  harbed-wire.  concrets 

■f  ■!    ■  Ha"*'  inforcement.  aprlnvsi 

W  ■  ■  M  m  M  J  nettins.  wire  fencaa.  stssl 
~    "  ^■^fc^    poKtn.  trolley-road  wirea  aikd 

rail  bonds,  wire  v.  lie«-l9,  auto  -  towinfc  cablfs,  horse  •  shoes. 
lUiwtrated  Books  Dcacrlblng  tiaca.  FSEE 

ucfco.  T  .  M  C  S.  A. 
CHICAGO 


American  Steel  &  Wire  Co. 


A  Blast  Without  a  Blower 

The  l.ane  Burner  bnn^  cherr>-  rc<l  for  hardening  In  one-third 
lime  required  I'y  Uunien-    Pavttor  itseli  in  day't  u*c.  Adoplad 
by  all  adyanced  thopf-    Neccmty  where  quick,  mtcs**  haat  ia 
needed.    Invaluable  lor  hardenini,  tolderinc.  bfaiiBS, 
ann'ilmg,  teinperinK,  meltinc:  experimental  UborBtorr, 
research  work.    Butterfly  Valve  resutatei  beat  irom  mode- 
rate tu  blast  ol  more  than  2Vio  ilecreei.  Shut-oil  Valve.  E*c* 
Keady  Pilnt,  fas  onnedor  that  iiayi  coDnerietl.  Tight  c** 
iik.iUed  cumt-ustion<.)uiiit<r.  OMOlptlMCirailHiai  piMtMllSSS. 

LANE  MANUFACTURINO  COMMNV.  lac. 
PMwMLaAa  BMrn.ra  »l  Vaaa  Ava-  SOOTW  OWAIiSS,  W.  i. 


9  CORDS  IN  10  HOURS 

By 
ONE 
MAN 

It's  KING  OF  THE  WOODS.   Savss  monsy  end  baekaeha. 

Send  for  FREE  c;italoK  No.  BUS,  showing  low  price  and 

triiest  improvements.     First  order  Rets  aRency. 

rOLDINQ  SAWING  MACHINE  CO..  Ill  S.  Narrlttn  S).,  CHICAOO.  ILl. 

THE  WORLD  FAMOUS 

Alvan  Clark  Telescope 

We  are  now  able  to  aupply  theee  wonderful 
instruments  for  terrustrial  and  astronomical 
observations.  Cut  shows  new  type  S*  port- 
able tprreatrial.  Liicht  weiifht— compact — 
en*!);  curried  anywhere—  higheat  quality 
tlirmmhout.    Cxriuiitr  and  f  rid  I  on  rtfittH, 

THE  ALVAN  CLARK  A  SONS  CORP. 
Mihtrt  tl  Ih*  tiffl*M  "TtftM"  tni  "Udi"  TtiaMMS 
55  Henry  St.  Cambridire.  Maaa. 

Buchstein's  Fibre  Limb 

la  ao^ithina  tr>  your  ntninp—atrons,  cool, 
ni-at,  liKhU  Kaar  pajrmenta 
Braeea  fnr  all  aoformltieai 

D.  BUCHSTEIN  CO. 
til  n  St.  %.,  NUIEAMUS.  Miss. 

FOR  HIS  CHRISTMAS 

SNIPS  $2  to  $6 


BARTlEn  SZ^H 


 if  hlah-aradaCroclbu  r-.i  1  .Steel  .rrurauly  tanparad^ 

Cuta  m'-tai  up  to  18  Sfiwi*  vaAlty-   T.lnrh  aiaa  Jual  rlsat  r 


Uada 


bi^uaahotd  uaa. 
■  Inch.  f-r»-.<.  S3.S0 


'T  in  h,  atamoad.  Sa.OO 
10  li^d    .    .   .  S.SO 


i2-inch  .•■.201 1  lnrh.SS.00 
VoQr  deal*r  has  them  or 
ean  aat  them  from  hia  job- 
bar.   If  ha  will  not  wa  will 

Ik'^^TC"  "  ^^^^       rocDca  o«.  i..o«asT 

B ARTLETT  MFG.  CO..  20  E.  Laf  ayatts  Ava.*  DatreU.  Mkk. 


Digitized  by  Google 


tOPlXLAR  KZCHANICS  ADVEKTISHfO  J^CTIOII 


195 


YOU  can  BUILD  this 
PHONOGRAPH  easi/y/ 

TREMENDOUS  SAV^iNG  IN  COST 


You  don't  need  to  be  a  cabinet  maker.  We 
have  made  it  an  easy  and  a  pleasant  job  with 

^*  1  m  Wo  furnish  blue  prints,  diofrnuna,  motor, 

Iflir  OUnDUlieCl  r  lanS  rcadybuUt  hom.  cabinet  pie<re.  and  all 

•-'""t'"**^^  *  nieiiii  part*  complete.  You  do  the  aa*pm- 

blincr,  6  model*  to  choo««  from.  A  few  hoara'  work,  and  you  will  have  aa  flne  a  type 
of  pbonosrapbasany  produced,  and  at  a  price  away  below  what  you  would  pay  in  a  itore. 

Keep  the  Savings  in  Your  Pocket 

Machines  play  all  records,  have  a  wonderful  tonal  quality,  excelled  by 

none.  No  nw^d  now  for  any  family  to  be  without  a  phonoarraph  because  of  the  cont. 
THE  MAKAFONK  solveB  the  problem.  BUILD  IT  YOURSELF  AT  LESS  THAN 
ONE-FOURTH  REGULAR  CCST,  but  equal  to  the  high  priced  cabinet  machines. 
Free  Records  with  each  outfit  SEND  TODAY  FOR  FREE  CATALOG  and  full 
particulars  of  our  wonderful  offer.  Many  a  manufacturer  got  his  start  in  this 
way.    Why  not  you?  Build  machina  and  sell  to  your  jnends.   Ask  us  about  this. 

AGENTS  ATTEOTIONr-------- 

Yoa  can  make  and  Bell  this  machine  from  I  IV  1  M.  MZt     M  M.  * 

MODERN  PHONOCRAPH  SCTfLT  CO. 
1J4  Smmttt  Ok^  313  S*.  Omm  Sl.  Oricaf*.  ■. 


Tandf' 


our  plana  at  a  profit  of  $£0  to  $75  each.  ■ 
)  Othera  are  aelllng  two  and  three  a  week.  ■ 
Here  is  your  opportunity  to  make  bis  ■ 
money  and  become  independent.  Pleas-  ■ 
ant  and  profiUble  work.  START  TODAY.  | 

Modem  PhonosrrapK   Supply  Co.  | 

l34Sfiiigtf  Bldt-.  313  Se.CliBten  St..  Oiica^e.lll. 


(^«nlJ«nian:  PImm  »»fi(i  ma  foil  i»rtirtjUn 
Maufoo*  prgpouiwa.  >ilJbaut  obUcuwo  la  bm. 


Name  

street  Addraaa. 
City  or  Town... 


DYES 


'J.'>  diUiTi'nt  i-i 'lorn  lor  il ■  ei n «  cm tnn.  W4X>1, 
■Ilk.  etc.  MHtcrial  uiinrirnt  for  dyt-ins 
■ror<<a  of  Kkrinii.  Set  inritidea  Htp  «r<M>l 
and  dtton  ikeina.  two  riyclnti  rhemlrnli 
aad  •poon  nn'ii«aro.  Neatly  parki  d.  Ht-nt  (inntiini'l  for  >4  r>U. 
£% lai ■■  x»  I  aKnratnrtf  '^'^         <tiff*r*ni  rlvrniiraU  mn4 

■Jcobol  Iaid^i,  bokkcr.  Erl«nm«f«r  Htmk .  claa*  funnrl,  •Itffit  -d) 
m,  •le.  —  lodio*.  m^rcarj,  mnumoar,  •le.   Ctimmlemlm  •uAclvnt  for 
of  •xpcrlnsnu.   S*n<l  K.no. 

  "       "      «.-*  -        j^Q,  j(fyp^„|  t^HB  pound* 

kfltonc*.  hydrocarbon* 
(koMla.  •t*.i— In  rimam  bolt]**  —  tnrludr*  uiiiin*    itni' I  akotwil.  mvUijl 
■aimllH.  botamchUwI.  thrra  111  dro.  tic     Sand  M 

OaeL  SO,  aa.aa  kmi  itoi  at. 

NCW  VOHK  CITY 


(rcanic  Chemicals  M.m' 

Mola.  •t*.l— In  vlaaa  l>ott]*a  —  tnrludr*  uiilina 
Mcrtata.  bata  nachUwI.  thrra  ill  drra, 

TM^itiioal  Equipmtnt  Company 


BIG  CHANCE  FOR  AGENTS 


You  can  earn  BIG  MONEY 
mIHbk  the  mont  compiote  liae  of  giiaraot«>«v)  tran*pnri'nt  linndle 
Kalvea  and   liKiom  with    Phnto,   Nnme  and   IjnAirv   i-.iiil>l«>m  — 
alao  fall  linw  of  futlnr*.     Write  to.lnv  for  r'M'<tl<v>.'>if  i  tiii  leriuK. 
••M*n  Rut*  Cutlery  Co.,  212  N.  Shaldon  St..  D<rt  ;(   Chicago.  III. 


ADVERTISING 
SCHEMES  PAY  BIG 


12 


$1 


12  high  class  practical  new  propo- 
sitions. Full  details  aail  plans  for 
soliciting  and  selLn^.  Any  one  of 
wbich  mav  net  you  from  S20  to 
$100  a  month.  Any  live  hustler  can  make  hi* 
money  with  these  ideas.  Satisfaction  guaranteed 

PQCC  A  Concise  Pamphlet  on  Ad-  CDCC 
rilUU  vertislng  and  Newspaper  Work  llluu 

DUNKLE  PUBLICITY  SERVICE 
630  J.  M.  S.  BUILDING   SOUTH  BEND.  IND. 


There  is  a  Fortune 
in  Drilling  Wells 

Meii  with  no  previous  drilling  experience 
write  ua  thejrclenr  $'.!5  to  $70  li  day  with 
Armatronc  l>rlllM  ~  drilling  water  nnd 
oil  wella.  Drillera  everytwhere  are  montna 
behind  thcirorders!  It's  a  chance  of  a  lifetime. 
Farmers,  engineera.  threshermen  —  men  in  all 
walks  of  life  —  are  ((raspind  this  remarkable 
chance  to  get  into  this  big  paying  business. 
Get  started  at  once. 

Armstrong  Machines 

drill  more  hole  at  less  cost  than  any  ma- 
chine on  the  market.  The  ARMSTRONG- built 
for  service  since  1867— furnished  In  traction  or 
non-traction  style  —  operated  by  our  famous 
special  kerosene  drilling  engine. 

The  Armatrong  Drill  a  marvel  of 
aimplicity, efficiency  and  durability .  3  right  hand 
levers  complete  every  operation.  Many  be^in- 
ncra  average  60  ft.  per  day.  On  hard  teats  it  has 
averaged  92  ft. per  Jay  through  aolid  rock,  using 
only  gala,  fuel— figure  the  profit  poasioilities 
out  for  yourself .  Get  full  information.  Stjecial 
consideration  to  men  returning  from  Service. 

Don't  past  by  this  opportunity. 
Write  right  now  for  Free  Book. 

ARMSTRONG  BIFG.  CO. 

H»  Chestnut  St.      \V  ATF.Itl.OO.  I  A. 


PUate  Mention  Popular  Mechanic* 
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POPULAR  MECHANICS.  ADVERTISING  SECTION 


either  wear, perspiration  nor  weath 
conditions  affect  the  elasticity 


A  MONEY-BACK  GUARANTEE 
of  satisfaction  is  attached  to  every  pair  of 
Resilia  No  Rubber  Suspenders. 

If  your  dealer  does  not  sell  Resilia,  send  us 
his  name  and  $1.00,  money  order  or  check,  and 
a  pair  will  be  forwarded  by  prepaid  mail. 
Wear  30  days — then  if  not  fully  satisfied,  return 
to  us  and  money  will  be  refunded.  Please  state 
whether  36  or  39  inch  length  is  desired. 


the  rcsihent 


iia 


Ktf.  U.  S.  FaltHt 
OJfkt  mnd  F»Ttign 
Ceuntritx. 


NO  RUBBER 
SUSPENDER 


Resilia  fabric  is  high-grade,  closely  woven  and 
contains  no  rubber.  The  metal  fittings  are  of 
special  composition  that  will  not  rust  or  tarnish. 

The  comfort  of  Resilia  is  a  revelation, 
elasticity  being  in  three  responsive,  cver-actire 
Resilia  duplex  springs  concealed  in  the 
webbing  that  give  with  every  move  you  make — 
that  work  smoothly  and  freely  at  all  times — under 
all  conditions — that  eliminate  shoulder  strain  and 
safeguard  buttons. 

Resilia  Manufacturing  Company 

OEPT  p,  Cambrux:e,  Mass. 


The  Pictograph 

Moving  Picture  Machine 

With  three  standard  films  en- 
closed in  can.  Film,  cement, 
brush,  and  admission  tickets, 
all  complete.  Operated  from 
electric  socket. 

Fcr  salt  hy  Itadiitg  lt>y  ,iHd  dttart. 
mini  U»rtt  or  itnt  ^7  C  ^ 
frtfaid^H  rtctif!  ff  ^  #  .5*W 

All  metal  throushout. 
Heavy  base  caatiag. 

AMERICAN  naOGRAPR  CO. 

illJU.  ao  lark.  LJLi. 


A  Necessity  for  Every  Shop 

"Th«  Samson  No.  3  Bench  Punch,"  with  a  power- 
ful le\craKe  of  24  to  1.  is  mtcnHed  for  work  beyond 
the  capacity  of  the  "Samson  Hand  Pimcbaa,'^ 

and  will  punch  holes  from  ^  to  S  in.  in  soft 
metal  up  to  12  Gau^.   Extra  sets  punches  an 
dies  size  V4.  A,  Vi,  A.  and  S  in.  easily  in- 
serted and  removed,  (maximum  punchinj 
capacity  A*  through  12  gauge  soft  metaL) 

Equipped  wtVh  3-l€-tneh 
Punch  mad  Dim  unlmmm 
Othmrwimm  Spmcltlmd 

Catalog  qf  CompUtt  Lint 
Sent  on  RmpusL 

The  Machine  Appliance  Corporatloi 

351  Jay  Streat.  BROOKLYN.  N.  Y. 


THIS  PIPE  ITS  OWN  BOOSTER 


SCLCCT  FRENCH  BRIAfI 
HIQH  CLASS  WORKMAN- 
SHIP, iMO       «Li  tnouao 
SQUARE  DEAL 
OUARANTCCO  TO 


DCLIVCRCO  ON  APPROVAL 
To  Ami  RCSPONSIBLC  MAN  Who 
QUESTIONS  OUR  CLAIMS. 


EVERY  PERCOLATOR  PIPE 


f»ai»c<  toJ^S>  aayaTHal 
or  ft« 


1*  I>«1irer«<l  On  APPMOVAL 
Whether  t<'>  n  Pim  hiwer  of 
OMh  With  OnliT  :  It  Mmt  Pn<n>  tho 
Pipe  the  IVirchwr  Krer  owned,  cr  HU  ndr 
ment  Wll  be  R»>miJ«<  np>in  R4^aert  aad  . 
pipe.   Ttte  ArprnTed  Orrdil  cuata>m«r  dtkcr 
or  return*  the  pi[M>.    That'«  Our  Pln»  Htorr  la  S  VsV 
Shell.    It'«  the  Smoker  and  Pipe  (or  the  rent. 

DO  YOU  WANT  THE 
Best  Pipe  On  Earth? 

M-Lfvacouiroii  w«  aowLS  ar« lU  

IZKn  Whlc-H  m-«-«  th*t  tt>r.  ar*  rnOT 
Po^ttralT  ailARAirrnO  Kninmx  B« 
■tea  OHwi  ta  niwtnted  ^mvIiIm 
IB  HOpna  SHOWN  H<mr«tk  ~ 
n  MMHm--  81m  ~ 


I 


CJICItM  ML 


Arjiu^acarccT 


THE  PKRCOLATOR  PIFC  CO. 
Salt*  41S-1M1  BraMhray.  Now  Vark.  M.  T. 
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Build  Your  Own  PHONOGRAPH 


T'S  EASY  WITH  OUR  HELP 


A  few  hours'  interesting  work  saves  many  dollars -  gives 
you  a  fine  machine  exactly  to  suit  your  ideals— better  than 
many  machines  costing  much  more.    Plays  any  record. 

We  furnish  complete,  aimple  plans  and  diaerama— anyone  can  undemtand 
them— motor*,  tone  arma,  caae  material,  everything  required,  and  full 
instructiona.  ,  .n  » 

r  a  HtroDK.  Omnnda.  aari :    "Ple»»e  "end  mo  one  of  four  olreuUni, 
build  Yonr  Own  Phonoaraph."  •«  1  would  like  to  in»l«<  one.  Mr.  Gsine  baa 
boili  one  and  If  ho  hadn't  told  ne  that  he  had  made  It  himaelf  I  would  have 
Uken  it  for  a  »150  modpl."  „     ,     .  . 

Liaten  to  this  from  Charln  F.  Mancke.  Waah. :  •* Reoelred  the  two  ootflta, 
and  am  well  pleaaed.  I  built  one  machUi*  for  m)M<lf  and  took  an  onlor 
for  one  for  |175.  I  now  ha»o  mine  done,  and  it  haa  a  wonderful  tone. 
I  would  not  Uko  9200  for  It." 

We  are  the  oritrlnatora  of  the  hooM  building  idea.  Our  cuatowiM^ 
^ways  ■urce«d  because  our  plana  and  ayatem  are  eaay  and  clear.  No 
ep«eial  akill  necesaary. 

Hake  Big  Honey  Building  Plionograplis 

Ask  for  Our  SUre-F/ra  Plan  and  Fr—  Blum  Print  Offer 

Tou  can  make  hundredi.  of  dnllam  eaallr.    Auk  na.  Wo  tell  yon  h..w  and 
help  you.    We  haTe  ■lort<  d  mnny  othera.  We  can  atari  yon.  Fleiuiant. 
eaay  work.   N  J  Adania.  Mi.  hlKiin.  aayi:    "Jiirt  »;iM  roy  j.hono«raph 
which  I  built  from  your  plans  and  partaat  nearly  Sl  W  iiroftt.  Only  took 
atjout  a  w.-«k  workinn  eTenlng"  to  build  it.  Tho*.  who  linve  hrard  itaajf 
that  it  Is  better  tuau  phonoKraplis  they  ha»o  seen  and  heartl  at  f.UU. 

Becom*  a  Home  Dealer  — Wonderful  Plan 

Oar  dealer*'  pronosHlon  on  our  ready  built  Phono«rBpli  will  apiieal 
to  you.  It's  the  bertlhlnu  yet.   No  canTasalna- no  work-no  capital 
needed.    It  worka  erery  time.    We  glre  you  full  particulars  and 
show  yini  how  to  make  sore,  eaay  money.  .  v 

Remember,  we  are  the  old  reliable  honse^orinlnatoni  of  the  homo 
balldtDB  and  liome  dealers  idea.  Write  today.  Get  our  f'ropfw'}'"^- 
Hara  a  fine  phoDO«rapb  at  half  price  and  make  money  bosltlee. 

Choraleon  Phonograph  Co.,  122  choraiton  Bido.t  Eikhart,  ind. 


Get  Our  FREE  Blue  Print  Offer  I 

nPAl  FDC  WANTED  FOR  OUR  I 
U  fcMLCiilO  Heady  fciiH  WiooognplM  I 


Health?    Take  Turkish  Bath  at 
Home — Only  2  Cents 

PltyikUiu  sre  nbandonlnii  rlmei  lor  tM>  n'w 
imtmmc.  If  your  mind  ot  body  lttltc»l.  open 
your  porfS  and  leel  the  r»pirl  chanar  i"  >"ur 
condiUon.  SI  cost  ol  2c  »  l«ih.  Ths  Robinson 
Bslh  Csblnst  is  the  only  Kintifictllv  coo- 
itrudcd  li»lh  rslilnrt  ever  nuulc  f<i  the  horn*. 
Crcsi  $2  Book  Sent  Fre^'"  TTie  PhUnwphy 
oi  Hcilih  uii.l  lleaiitv.  -  WrllttadlJ.  ijtsbluW. 

KOHiNsoN  Mr«.  ro. 

1013  H.  I2th  St.  TOLBDO,  O. 


TYPEWRITERS 

ALL  MAKES— LOW  PRICES 

on  rebuilt  at  the  factory  by  the  well- 
known  "Young  ProceBa."  Sold  for  low 
cash  Installment  or  rented.  Rental  ap- 
plies on  purchase  price.  Write  for  full 
details  ami  Ruaranlee.   Free  trial. 

YOUNG  TYPEWmEH  CO..  Dept  MS.  Chlcaga 


KOR-KER 

PRESERVES  TIRES 


Gives  50/^  More  Mileage 

Seals  punctures  instantly. 
Stops  slow  leaks.  Preserves 
rubber.  Keeps  tires  fully 
inflated.  Thousands  of  users 
in  40  countries  for  7  years. 
Send  for  convincing  literature. 
Correspondence  invited  with  dealers. 

Alcemo  Mfg.  Co.  JeVa'Ik'n! j! 


Wear  Absolutely  Waterproof  Steels 

Co«t  kwH  (linn  li>ntlier.  wear  3  to  6  tiinea 
longer,  aro  littbter,  easier,  ntrongpr.  Stop 
biK  wlioe  bllln.    Kllminate  repair  billa 
SU>i>  foot  tronl)lea,   Frcvent  Oold^  Rliett- 
niBtism,  Corns,  Uonions.  Keep 
fct-t  warm  aod  dry  in  snow,  rain, 
mud.  slush.    NoTt'r  chnnite  shnpa 
—  comfiTtohlt'    alwHv,,  FRCB 
Shoe  Book  Talla  AN.  WrH*  Today 

  N.    M.   BUTHSTCIN.  Vlee-rr**. 

■«^TF.KL  SOLE  SHOE  CO..  Dept.  A37.  Racine.  V<fiM, 


bli 


^  CARAT  wh!te  33 


Wrlticn  li'Kiil  |{iiarnnU>«  civors  welaht,  quitlily  nnd  ralua. 
IL    .  — yournn  nt>  risk— oTer.rthinu  pisctlr 

Order  from  tni S  aa  ^  TvpT*-»  nU-<t  Veu  can  w*ar  any  mt 
oor  diamond*  a  year  and  return  It  and        vour  monay  back. 

Bent  on  [iii|»ro»ttl  if  dewln-d.  Al>»oluto  sutl-ifartlon  tfiinrautoed  -»1. 
ways.  40  jenrs' honoruMo  dcnlinga  baclt  ui>  our  siatementa.  Order 
now— dlnmnnds  nrv  u  k<hmJ,  safe  Inveatment— constantly  odrono- 
Ina— lOTc.  to20'',  lucriMist'firwotedsoon  Suto  iiionoy- Ordartoda*! 
^  I         s...-w.>!«  ^o«<>l<«<<  —Full  of  surprises.  1  houhands 

Send  for  bargain  catalog  of  dinmon  is.rinKit.wst<hMnD4 

other  ji'wclry  oOeni  at  most  rtjtuurluildoout  pricos.  Got  it— It'afraa. 

B.  GUTTER  &  SONS,  WholesaU  Jewelers 
{(St.  1879)  170  Nassau  St.,  Dlv.24,  NEW  YORK.  N.)^ 
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Last  Big  Block 

of  the  Canadian  Pacific 
Reserved  Farm  Lands 

THIS  announces  the  offering  of  the 
last  big  block  of  the  Canadian 
Pacific  Reserved  Farm  Lands.  Until 
this  block  is  disposed  of  you  can  secure 
at  low  cost  a  farm  home  in  Western 
Canada  that  will  make  you  rich  and 
independent.  Never  again  on  the 
American  Continent  will  farm  lands 
be  oiTcred  at  prices  so  low. 

Last  Big  Opportunity 

This  block  contains  both  fertile,  open  prai- 
rie and  rich  park  lands  in  Llovdminster 
and  Battleford  Districts  of  Central  Alberta 
and  Saskatchewan.  Karra  Lands  on  the  rich 
prairies  of  Manitoba,  Saskatchewan  and 
Alberta  arc  $11  to  $ao  an  acre.  Lands  in 
Southern  Alberta  under  an  irri(|^ation  system 
of  ua£uiing  water  from  %M)  an  acre  up. 

Twenty  Years  to  Pay 

The  Canadian  Pacific  offers  you  this  land 
under  a  plan  of  long  term,  easy  payments 
that  is  remarkable  in  the  history  of  farm 
investments.  You  pay  down  10%.  Then 
you  have  no  payment  on  the  principal  until 
the  end  of  the  fourth  year,  then  fifteen 
annual  payments.  Interest  is  6%.  In  Cen- 
tral Saskatchewan,  Seag^ar  Wheeler  grew 
the  world's  prirc  wheat.  World's  pri«« 
oats  were  grown  at  Lloydminster. 

Lands  Under  Irrigation 

In  Southern  Alberta,  the  Canadian  PaciAc  Rail- 
way him  developed  the  larirent  individual  irriira- 
tion  ui)dvrUil(iiiic  on  the  American  Continent. 
This  distrirl  conUina  aomeof  the  bejit  land*  in 
Canada.  An  unfiiilinir  supply  of  water  is  admin- 
iatered  under  the  Canadian  GoTernmenL  Prii-ea 
raiiire  from  %50  an  acre  up  on  the  aame  easy  pay- 
meat  terms. 

Special  Rates  for  Homeseekers 
and  Full  Information 

The  Canadian  Pacifli*  will  not  sell  you  a  farm 
until  you  have  inxpectcd  it  To  make  thiscaay, 
special  mil  way  riitea  liavc  been  arrHnjci-d.  Do  not 
delay  your  inventipition.  Tlii.M  is  the  last  icrcat 
block  ofCjinudian  Paciflo  Rescrvi-d  Karin  Homes. 
Send^totluy  for  c-omplete  information  —  whJiout 
obligation. 

I.  L  THORNTON 

SapL  of  Coltnzation 
Canadian  Pacific  Railway 

966  First  St.,  EL,  Calgary.  Alberta 

Fbr  all  information  about  Canada  osA  the  C  P.  R. 


PleaM  Mtntlon  Popular  Mechanic* 


M  CARAT  '33 

Won<!<>r^l)  vala*inL«<)iMrorMeii'al4liH>lIdgotdilM.  Fyialtiv.  I 
conittne  fiUniond.  Looks  like SIUO Mone  hewB  of  lar—  mr^i.  I 
Kemarknblo  ooloi^ brilliant,  anappr-  Acjonrat*!;  oat.  Pria«Mto  i 
iahiriKlr  low.  UiMIMt  liaricBin  \OD  have  ever  MM.  V««r  tmmttm 
r»fwnd*d  H  yor  can  JupHcat*  Aor  •ffsr  aC  tfaaM*  9mrmt*o* 
^^^ittt'n    Ipffal   enaranu-vi  (H<r(>ra   Wi>l|iht.    quaJiiy    and  rsJiM 

Order  from  this  ad  .J".",^!:..':".f''\';7^*^^*«'**^^] 

eur  rflamonda  a  y*ar  and  return  it  and  nt  iiam  Mwwy^MaciK 

K«'nt  ou  ni.pr.ivul  if  .l<-air<vl.  Abw>lat«  uitiofat  tion  imnrnnf  ll  al 
ways  in  i..,ir»'  lionoruble  ilriillnKn  l>Bfk  np  our  atat«ineiit«.  Ordd 
now   diBniAii'<«  nr..  /i  koo.!.  aafa  invaatm***- oanatantlv  aitiiBai 

SendforbargMinc3tMtog2a  /,V"  *'''?''r"**  ThoiikSS 

I  «       .  •    .  ofdlamondii.rln(ni,watche«aij3 

otoer iewelry  offen at  moat  remarkablci  cut  pr ioea.  Oel      «t*a  fwmm^ 

B.  GUTTER  &  SONS,  Wholesale  Jewelers 

Crt.imi  170  Waasau  St-.  Div.  28,  NEW  YORK,  N.  Y. 


FREE 

J,  INNER 


Puiictui 
Proof 

TUBE 


Hero  Is  your  chanrc  to  aecur*  a  Punctvr* 
Proof  Tube  Free  with  every  Public  Tir« 
onier*^!.     Public  Tirea  are  reconatractad 

and  Kuaranfoed  &KIO  Milea 

f  mce  INCLUDES  Tuen  amd  th 

2><«T   »6.90 

a<'>T    7  30 

'i'>t-i%   8.40 

V*-**   000 

 10.25 

 10  «0 

  11  05     . 

1  n  (iftlrrinr  itatr  wh««hrrS.S.  ,cl.  .plala  trcadoTMa-Bkid. 
S<-n.|  ^i  ftrpofit  lor  cMh  tlrv.  tial.  C.OJ}.  tmht»€t  to  rr- 

PUBUC  TlRt  fORTOtlATlOW.  IWH  P.  3SA  ..J  Wkklm  hn^  (aSaTttL 

Free  Shoe  Book  Saves  You  ^20 

More  than  a  niillinn  sntiaflfnl  rnatomara  named  oor 
alio.li  •  Ilia  WTorltla  Orpalert."  Don't  think  of 
bii)  tiut  any  aboen  an  til  jcm  aet  oor  1020  alMte  book. 
It  nIikwr  thK  moMt  complete  line  of  laata,  atyle*  ao^ 
lfM»hi-ni  for  i-very  parp>Mr.  no  matter  what  toot 
ri'<|iiirfai»>nt.  Havea  jour  health  and  moaej.  Hmm 
lO-day  try-en. 

100  Shoe  Bargains  'Zl^niJ^SXT 

Ahxromrlrtrling  RutKftein'a  XbBwn<«  Ab0O- 
Ivlrly  H  atrrttrot./  Sttvl  KkJ>€*.  Bla. 

>SWt  S<-l'r,tift*  P^w.w  CM^  »bi>M  t^ili 

RUTNSToii  senmnB  sHot  ct. 

Dept.  208  aaaiMK.  WIS. 


al  tfuTUa 
WhainalcPrKn 


A  Real  Auto  for  Boys 

You  Can  Baild  It 

Send  a  quarter 
for  drawing,  de- 
nrriptinn, instruc- 
tions, and  price 
listnfpans.  I  hcy 
make  it  easy. 

THE  MOTOR  BOB,  Dept.  t,  BUFFALO,  N.Y. 


JPXVFI  D  Y    Most  uniQue  designs  in  distinctive  Jewelry. 

Special  offerings  in  beautifully  set  genu, 
BOOK        ^"'^y  itiustr.-ited  in  this  book.  SaJ^Mfeari 

ITD  IT  E*  t        B AIRD-NORTH  CO. 
flxHIL;  Dept.  600  PROVIDENCE,  ILL 

Google 
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MEND  YOUR  OWN  POTS,  PANS 

and  TOYS  and  do  All  METAL 
REPAIRING 
with 


r 


A  BMitch  will  do  tt. 
Require*  no  acid  or 
■old  erins  iron.  Join* 
or  repair*  wire*, 
metals,  or  metalware. 

If  not  in  itock  *t  your 
hardware  or  other  dealer, 
we  will  dend  poitpiiid. 

Combination  Set  $ 

Tub*  and  Torch 
complela 

In  Laatlwratte  Caaa 
SOLDCRALL  CO. 

Dapt.  3 
129  Susaax  Avanua 
Newark.  N.J. 


(A 
Z 

u 

I 

z 

Be 
u 
> 
o 

(9 

a 
< 

o 
z 
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Beautiful  steen  2 1 -inch  Jipani^  Jade  Necklace.  Nc<  one  in  100 
can  «ell  il  Troni  the  $I,2(X).(-HJ  Cliin'*-  Julr  Necklscr.  I(  you  w»M 
die  "  very  Ule»<  "  for  *  Udy,  vm\  $5.00  twJiy.  Bi.>r'l«-l»  $2  f>0. 
Money  back  upon  examination  if  not  $atitf actory. 

BRENNEMAN  &  CO..  Hammond,  Indiann 


Sanitary 

aK. 

Eraser; 


They  prase 


Metal  Holder  Keeps  Rubber 
Clean,  Firm  and  Keen-Edged. 
Works  Better — Lasts  Longer 

Two  ltul>li<T>v  th«i  Icnnth  of  thu  Holil'T, 
lire  niiiilf.  <iiu>  fnr  Ink,  nm- for  iVm  il. 
Ily  dliieiii  pr«->«ur<'.  i  lciin  Kubb>  r  i*  f<  <l 
(low n  H-i  iip«i»'l.  I'ri''<»  I r»<- f* ;n'h  ;  Kill*-rt*  .~io 
I'Mch.  r>n€' (.i  T'loz  "O.K."  lt<Kikl<>i8  fREE. 
Adjustable  Bruih  to  fit  Holder  10c 
The  0.  K.  MIl  Cxmpaar.  Snaoue.  N.  Y.,  U.  S.  A. 


SHOES 


FOR  ALL  THE  FAMILY 

S'-n  l  t  -:!..y  liJt  cuf  l  itrs!  sV.'ie  c.it.il -i^. 
Sli"«5  h  III  Irnls  ol  wjn'.lTfiil  I'lr^iitis  iy.T 
men,  women,  misses,  plrlt,  Ikjv*  aii'l  rhiMn-.-i.  Hvlci— Dicss,  W  otk  and 
If  bool  Sbora.  IV-'t  mMAt — Sh>i»ii  Gunmrit.  cj  t..  wi-»r  (<  vir.Oxa,  t\«vln«  ■  f  (I  to 
13  a  pair  Moroy  biirk  If  n<><  oaiun.a.  W  tii.-  ik.^uiI  iarymit  lt<f  rt.i.v  Now.  Today. 
BOND  SMOK  MAKERS         Dept.  196  CINCINNATI.  OHIO 


Moor  Toilet 

Convenient  —  Sanitary 

^rhc>  Comfort  Oloact  for  Homos,  " 
Factories,  HtorvB,  A  com- 

fortiihle,  futnitury,  iniloor  toi  let 
cntin-ly  |Tnt(.>ctc><l  from  cold. 
Btortuy  wcdthcr. 

Invaluable  for  Women 

BXid  chlMrMi  *n  w1i;trr.  FjL»ily  »ri<»tjillrd  !n 
any  ruoro.  Kaniix  clranvij.  tMttrittiinfr 
unn«<r^sary.  OrAj  cloMt  miXh  t>4>rcrl*ia 
cntitatnrr. 

Entirely  OdorleBS 

SdcoUBcallr  vi>ncllitc«<l,  t'onirntit  dl>- 
■atvofTby  (1Mml<-«Ui  «nd  eu'ly  iltipoood 
of.  ApnroTodby  U,  S.  llvftlOi  Hur^nit  ftnil 
bcmtSm  of  lIuKh.    30  MrS  mit  TMIAL.  f<<. 
Annta  maka  MM  to  1 1  (Hi  Wa,^kl''    Exclunoti  t«rrlt 
-     -  il  CImM  Ca.,  ■•••»  r«ctert—  mum- 


SCHOOL  BUILDING 
aaOO  L«k*  Par«c  Avomm 


It  has  been  proven  that  thisschoolwill 
give  you  the  necessary  practical  train- 
ing to  qualify  for  highly  paid  sal- 
aries in  any  of  the  following  courses. 

Both  Residence  and  Corr««pond«nc«  Cownea 

CHOOSE  YOUR  FUTURE 


El*m«atiry  MathematlM 
Advaioad  llalli«ni*tioi 
Mtehanleal  Refrigeration 

Practical  ChemiMry 
iBttrnational  Combuitlos 
Ei(ln*l 

Write  for  Catalofftte  and  Testimonial* 
THE  JOSEPH  G.  BRANCH 


Electrical  Enaliatrlni 
Mechanical  Eailacarrni 
Btatloaary  En|Uiefrin| 
Marina  Enflnearini 
Drawing  and  Machia* 

Daili* 
Machanical  Drawing 


SCHOOL  OF  ENGINEERING 

a4a  So.  DMrbom  Stroot  CHICAQO.  UA. 


CHICAQO, 


Thier^ola  Phonographs 


^  As  firstj>ay- 
ment  AFTER 
TEN  days  use  in  your  homo 
— the  balance  in  little  month- 
ly payments  until  paid. 

Most  surprising  v  a  Itl «» 
and  terms  ever  offered  on 
beautiful  Maliogany  and  Oak 
Cabinet  PhonoBTaphs  —  per- 
fectly playing  all  malcca  and 
sizca  Of  diac  records. 
Thousands  of  trial  orders 
ii»h      ^         every  month,  from  every 
etate  in  the  Union,  but  the  supply  la  limited— and 
prices  and  terms  must  soon  advance 

Twelve  beautiful  and  orweat  aeledlona  of 
nosie  loclodeduntU  furthir  notico  wUh  any 
Tbicryola  yoa  oris  wktbovt  estrs  diarie. 


FREE 

SEND  COUPON  BELOW 


Doot  waltl  Yoa  want  ina»ic  in  your  bomd  A  TWeryola  I^oiio. 
-riS^to  thecomplete  phono«r»t.h-play*  all  in»k«o<  dlec  pjcord* 
the  whclr  world  of  pJionogtaph  muric  In  y°«^  «~P-^''»=? 
beautUul  rtylr.  to  cijooMfronv-lob^uUfoI  cabinet,  of  Wjtert, 
MUhwiany.  Fiim«J  and  Goldeo  Oak.    And  only  •l.OO 

WRITE  NOW! 

Becaaae  price*  and  term*  must  aooo 
bicmiM — this  c^rr  n>»y  be  dia- 
coiKlnord  within  tbiny 
day*.  So  mail 
coupon 
NOW 


J  .  B. 
THIEKV 

kee.  \Vl»con»ln. 
Mafl  |>o*t{iaJd  at  once  color-priated 
catalo*  of  Thleryola  Pbonocraphi  and  ■H 
porticQlw  u<  your  advotiicd  boylnc  plaaa. 


NAME 


ADDRESS 
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Google 
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Ideal  Xmas  Gift 

FOR  YOUR  BOY 


This  C!oupoi^S| 

Borlinxton  Watch  CnmpMty,  Dept.    1 354 

IVtli  St.  and  Martliall  ghrS..  tUcmto,  in. 
Caudkan  Otfica:  38S  PorUc*  Av«..  Wlnnlp«K.  I 

Ple—a  •end  me  your  free  watch  book  and  full 


about  your  rock-bo<tuin.  direct  oBet  oa  tbo 
Watch,  either  fof  c«ah  or  $3.50  a  month. 


Nam9. 


Miticulact 
Turlington 


AddreM$. 


Serviceable 'Make  UR  Own" 
Flashlight  Battery  OutUt  ± 

Easy  to  make—  In  3  minutes.  InstractiTe,  prm» 
tical,  useful— Every  boy  should  have  one.  A  Xmaa 
gift  that  any  friend  would  more  than  appreciate. 

Make  Flashlight  Batteries 

KNOW  THEY  ABE  FKESB 

Do  it  yourself  and  see  the  m>-stic  charm  ol 
making  your  own  light  Have  fun  doing  it  So 
simple  any  child  can  make  them.  Outfit  comes 

packed  in  a  neat  Christmas  box.NhnKmtnimttmmmet^ik. 

SOMETHING  NEW -Nothing  like  it  on  the  market- 

Better  Light-* Lasts  Longer 

•4(K)"r  more  flashlight  service  for  less  money  and  your 
flashhsht  is  alwaya  ready  when  you  want  it.  Fil«  1  Mtx6hi 
ill.  tulwar  flMhIlunt  raae.  C*nl7  aatliiftiotory 
ihlnR  to  nuc  around  hnuao.  rtir,  Ramtc*.  any. 
whcrf  OrdtToiiiiof  the  follow inK  out  11 1« today: 
Sfrvii'»a)i|<4  FlualiUaht  Uutftt- F  laahlUh 
Care.  li«inTily  nirkviM,  masda  Ihidk  com- 
pit'tti  Kith  K-rvll  "Maka  DU  Own" 

baltcry  outlit  

Ri<Df  wat  Outfit— Parts  and  Cham 

irali  to  miUiP  G-c«llii  roniplct*'  , 

Add  15o  to  roTor  poatairn. 
Atlntrtive  ]'ri>iniritiiin  lo  Aiirntt. 

SERVICEABLE  BAHERY  AND  SUPPLY  CO. 

Cxclwatva  Sal*a  As«fita 
30  N.  Midipa  Afc.  [><$L  IS.  CHiUCO.  ILL 


How  to  bt^  a 
pair  of  pliers 

2,  Cvtanailintvxk 

Cut  a  six  penny  nail  in 
two  with  a  pair  of  CeeTeb 
Co.  Pliers.  See  how  dean 
it  cuts — how  easily. 

Try  the  same  test  with 
any  other  slip-joint  pliers. 
Chances  are  you  will 
spring  the  cutters  apart 
without  cutting  the  naiL 

Ceb  Tbe  Ca  Pliers  are 
dropped  forged  from  spe- 
cial formula  steel — and  all 
working  parts  are  accu- 
rately milled  instead  of 
being  merely  ,  pressed  or 
die-cut. 

At  all  good  hnrdware  storts. 

CRESCENT  TOOL  CO. 
JAMESTOWN.  N.  Y. 

reseent 

T  O  O  t  S 


rieate  Mention  Popular  Mechanict 

Google 
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THE  CONSENSUS  OF  OPINION 

Distributors — Dealers — Skaters — All  Agree  on  One  Point — The  Absolute  Superiority  of 

Alfred  Johnson  Skates 

Alfred  Johnson  Tubular  Ice  Skates  and 
Shoes  have  won  their  reputation  by 

unequalled  quality,  design  and  construction,  and  a 
record  of  performance  exceeding  that  of  all 
other  makes  combined. 

Guaranteed  to  Give 
Absolute  Satisfaction 

For  your  protection  insist  on  Alfred 
Johnson  Skates.  The  full  name 
signature  is  on  every  pair. 
Racing.Hockeyand  Rink  Skates 
in  various  models  for  Men  and 
Women,  Boys  and  Girls.  Largest 
Tubular  Skate  Plant  in  the 
world.  BUILT  ON  BONEST  PRJNQPLES. 

If  your  dealer  cannot 
supply  you  send  us 
his  name  and  your 
order  direct. 

TERRITORY  OPES  FOR  DEALERS  AND  AGENTS 

The  Alfred  Johnson  Skate  Co. 

2812  West  North  Avenue  CHICAGO,  ILL. 


Aluminum  Bronze  $14.00 
Nickel  Plated   .    .  16.00 

Inchdiag  Shoe  attxhcd  u  illislraled 


ENERGY 

The  Kind  I  Give  Restores 
Brain  and  Body  Cells 

t  ran  prvro  to  jrna  that  r*^  *^\t  hulf  »llvo  )N'U  mtt«1 
b*  to  r««Ua«  tb*  iayn  mna  hfneM*  of  hvinv  In  full.  \  i-^^  mtwm 
Vuu  bow .  vitBoot  dnur*  or  m*4lk?ine»  ur  dirtjnff ,  wm tiotit  «x- 
•xvrrUv,  wiihotit  «iv»n«  up  mny  «'f  r't»-».»urr*  of 
Hf».  yoo  can  riMritaii**,  r^*«n^riflt»«.  r^-U't^*  r\mr\  tf  II.  ti-awe 
■Ad  orvan  of  thm  body  uwl  tK.'cum-fi  ■  Olaitt  iti  t^rA  ruin'l. 

Send  for  My  Book -FREE 


>t  of  WMltb.  KmIUi  mr,i\  ttafplni-**  U  tuUf  f  Ki.liiiricd 
Jh'h  n««r  Wouh.  "(>>ri*rkiuB  t,v<4utiuii. '  |m  1 1 ,  f>ij;. 
paiUU  tmil  what  ihtm  ffrrat  dtniovcrj  tiun  rrtrant  t>- 
Mr«M*<j  »arnintf«.  incrMu«Mi  itliilit*  V*  litrtKr  «*'h 
wiNilljr  wcc^^rul  llfr.  Itii*  «rMt  h>>i>k  «  ill  1m>  n^t  i 
wtio  an  tnterMtMl  ha  n-ralT  Ji-  I'h  «n'i  nMrinl  p.  wrf.  Wnirtr^UT- 
bffforr  ruu  r«>rtf«t.    AbOtt  P.  ftWOAOOA  4010  ••r^l»>  Mmm  Varti  CHj 


J:  t*v/M/ii-n 


Keep  Well  at  Home 


•  lit  nf  th<<1| 

rr..  -r  Htitli 


,  yoa  cmn  lr»»l  yunwlf .  You  i.-'**.  Iti-' 

.•r«  of  llMku1lfaVM>««1  Ma? 

,  urn  ri»fii*.l  Vj  fv*ry  n*-rv<>  t«  en 

I  ri'-h^il,    t  imit%'t.ifi    (T«<T«*n«^    riiBr^flim*  r«'- 

T  .  Kr.it  di<*<ir>l4>ra  f^i  t-lri*ulaiiMn  a/id  nrrvi-*. 


L*.  S«rid  iMmlalcari     "liCe  Ivt  full  imm-ucti  j 


BOOK  FREE 

1L>>  -ratfiLa  for  lM>tibe  um.>. 

RENUUFE  EliCTKK  CO..  lac.  1112  Mirqacitr  By«..  IMr*ii.  Mkk 

O*!  '  H'^«im4l".  r.'  >  W.  .1  >1n.|ir...n  Si 

Caaa^B  Hfaullf'  lUrirlr  I  <>_  III:!  ^niUr  MIdr.  Wlndwir,  <lal. 

mMMmmmimmmm 


Send  Coupon 

Rush  p.i'ifMfn.  Wo 
■  •nlv  ■■lun'nt (•«  f lc*« 
tlvcrt  at  IHIb 
whil"*    Plnck  !'»f«. 

K«*mrmb4T,  d'ln'l 
Kpnil  •  i*<«iitw1ih  ynir 
ordT.    l*my   iM*i»rmari  <tn 
arrival.    S*-nd    now  b^'fora 
yiiu  f'<f£i-t. 

M*n*s  Durable  WoHc  SKo« 

Only  <  nr>  ra^r  tua  ru.-«tifm«'r.    Ma>l«  of  ntr.. 
q'ui-ity  K<  nuift««  tT'trimrtal.  cAjfukin  vatnr,  doll 
rair^hm  t"X».  bl    ■  '  -        •■.      «»«ir  n*-****!  KifUi 
Avi-nufs  Itiit.   *  fpfiTt,  quality,  fium  to  iciva  e«<^n»'^t  waar. 

Hiui  M-nui'if  rr  •<'wr«l  ^Ar-**  »ri.(  aJtil  I*  ifi  if<irc«'d  thrviiaboui. 

StKf^  :i  I  ►  1 1     A  .n»,  \\        #.ri  1  KTira  WuJ*-    I'.^jr  f  4  !»:.  uri  ur  iiv  al    St  fid  ta- 

d  ly  .T  >..u  mnv  I'--  '    •  Ur .  .  for  Id.-  «u(.t.Iy  at  thm  pnc^  t*  inni1<  •).  I , ««  •  4.uiM>n  ttow. 

FIFTH  AVE.  BARGAIN  HOUSE.  Dt|rt.A0-134,  New  York.  N.T. 

Pcn  l  »lM.f«  ii.lvrrl<i.»>l  at  H  vr.  I  will  pur  ii  '^tnnn  .'h  »mvel  I'  I  ••n  n  il  rntlrrlT 
K  iii  ifif-il,  1  rnUI  rvlurn  >l><n  » ouil  ri>u  willralunil  my  moDsr.  incluiMiiK  r.  turn  i/oit- 

lUttr. 

HiTJ^  


Width   .St>  lc  No.  421 


Niiiuf. 
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POPULAS  MECHANICS  ADVESTISinC  SECTION 


/ 


7. 


Sounds  a  cleu,  mu- 
lical  wuning — easily 
heard  a|  any  distance.  Does 
not    itaitie   ot   offend.  The 
pathway  o(  your  car  is  instantly 
cleared  by  the  warning  ol 

"Thm  Signal  with  a  Smiim" 
Built  on  the  principle  of  the  pipe  organ. 
Elasily  installed  without  using  batteries 
or  wires.    Operated  by  exhaust  of 
cn^e — initial  cost  is  the  only  cost. 
Lasts  as  long  as  any  car. 

Endurance,  tone,  workmanship  and 
quality  of  Aermoie  Horns  are 
absolutely  guaranteed. 

1 1  Jneh  Aermore  Horn  for  Ford  Cars  .  $7.00 
IS-lnch  Aermore  Horn  for  25  H.P.  C*r»  .  8.0O 
1  S-lnch  Aermore  Horn  for  30  H.P.  and  OT«r  9.00 

THE  FULTON  CO.  i.VuVA'u^at',  ^: 


Ul 


Prevent 
Smash-ups 

Arm  aisnala  fail  at  critical 
momenta— are  impossible  in 
closed  cars.  Notify  the  car 
behind  what  you  intend  to 
do  by  using  the  t^ktj  SipaL 
Operated  by  lever  in  easy 
r^ch  on  your  steering  post. 

A"Slop."  "Riahl"  or"L«rff  • 

signal  flashes  up  on  your 
rear  left  fender  to  notify 
the  driver  behirjd— he  can- 
not fail  to  see  and  heed  it. 

Kobzy  Safety 
Signal 

Licfated  at  niabt,  always  vis- 
ible, front  and  rear.  Pilot 
light  on  control  box  shows 
driver  if  signal  is  on  or  off. 
Easily  operatwl.  Endorsed 
by  leading  cluba  and  requir- 
ed by  law  in  some  states. 
Easily  attached  to  any  car. 
Accidents  cost  more  than 
the  Kobzy  —  prtvent  them. 

DEALERS 

Still  some  choice  territory 
open  —  demand  growing 
steadily  —  write  or  wire. 

Chicago  Die  i  ^)ecially  Co. 

D«pt.  300 

327 1  b  Silk  Sl,  Oioit.  IS. 


Tests  Cylinder  CompressioD 

TellM  Which  CyUnder  Is  Weak 

Tk»  Dnicz  0>»>riMli«  TmUt  ta  dtfecr  or  V* 
tiark  i>Sar  holes.  Uatd  with  StttnAa  or  TwItdbrU 
T<r«  GAg>'  TuTBlBt  •agiite  over  bjr  huMl  ngisuu 
compfCMioa  oa  gar>;  rrvvak  p„,_n  S 
the  cttue  oIlKMiblm  ordlBully  i*"*™  ^ 
detected  only  by  tnriDg  down 
cnriae.  TeUs  If  nhrei  need  re- 
ETindliig;  pistons  or  gukcis 
icAk.  ParkCTimd  rvK-piool 
%ier\.  !■  lilt  big  need.  Sent  poac* 
piidlortl.OO.  Mention  jobber's 
n.tme  If  dealer;  deaier't  name 
li  owner. 

C«»ey  Hudson  Company 
383  C  Ohio  St..  CHICAOO 


Good  Tires  for  Less  Money  tisr:^*^*^ 

ttir*  are  raeaaatnirt^  In  oor  rwrtorr  by  fnu-  awB  deeendabto 


8is« 
3til3  .. 

:ilx4  .. 
.•il'x4  .. 

;i3i  I 


Tl 
I  S.4S 
6.45 
6.70 
6.95 
7.95 
8.20 
8.45 


Tubea 
$1.60 
1. 75 
1.85 
3.00 
2.23 
2.40 
2.50 


M.H««r  fnm  mMt  Mali  tira.  Scarf  n 


»4x4  .... 
.H4l4W.... 
»5x4S'.... 
S614H.... 
85x5  .... 
SaiB  .... 
37x5 


t  8.70 
0.93 
10.93 

11.45 
12.43 
12.70 
13.20 


9.5« 
S.8S 
*,7S 


plain  or  nnn-!ikld.  5Wnd  full  amotint and  aav*  G  par  eontdlaeovnt.  naalai ■  wtmttC. 

SERVICEABLE  TIRE  CORPORAHOW.  32S4  httm  Aic.  lk$L  lOS,  CBCAGO.  U. 


Send  49  CenU  for  Two 

Transparent  Celluloid 

1  neUiy  169      And  Oar  ConwUt*  Catalog 

Spaulding-Mosa  Co.,  32-34  Federd  SL,  Boston 
Dittributoft  of  Htrm*»  Tracing  Cloth 


QUIT  TOBACCO 


Safely.  Immediate  Results  S 


Get  Robust  MooHh.  Prolong  IJfo.»Tni<l  Nerrona- 
nem.  In<tiK>-"li<'n.  f""'  l>rcntb.  Hoart  DtoMM. 
rfsnin  ViKor,  Calm  Norvoa,  mrntal  irtreii|rtb. 
ricinr  ('.vi-a  Hrmi  for  Froo  B«oW«t  t«llinff  how 
tn  (  omiurr  )u>bi(  qiili-kly.  ensily.  SafotTt  Scloa. 
ttflcaily,  Permanantly.  Po«ltlv«ly  Oiiarant— ^. 

GUSTAFSON  MFG.  CO..  CUvaland,  O. 


Wc  Want  Dealers 
in  Every  Loolity 


$20 


Day 


You  can 
make  up  to 

SELUNG 

Public  Puncturo  Proof 

INNER  TUBES 

Th*>*n  tubra  are  BaanBt««d 
6000  nill<M  vithoot  a  puncture 
or  k  De»  tub«  Fr««.   Yoa  can 
mako  a  good  profit  on  «*«rT 
t(ilx>  7oa  soli  and  astablUh  a 
iiimiiK.'os  that  will  rontinna  to 
grow  anil  be  profitable  th«  r«ar 
around.  We  will  appoint  tmt 
one  dpnior  in  a  oommnnltir,  and 
all  Inqulnco  from  oar  Matlonal 
i<lr(trti«emc<nt«  will  be  ffanod 
>  tha  daalM-.  Taka  adrancacn  at  tt>»  tkaai^ 
r.  apandlnr—  aand  In  th»  eaopoo  praoarir 
ill  f  I  a»i  if  f<ni  am  Itliarrrri  pr«H)ffHa«i 

..COUPON— ————'•< 
rUBUC  TUK  MFC.  CO.  35lh  «  Bdipa  Ast,  B^tP. 

Plaaaa  Mod  wKfcoiil  obUcaltvo  booklet  aivd  informatloa  on 
Inn.r  TnK... 
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Peducti 


ion  on 


OTTAWA  EKCINES 


After  6  Years 

•  •  U-P  Ottawa  TCcir 

ta.-Uon 
■rUt  mai. 
—    to  alchc 
labia  aaal  p«r 

bus  J.  STMMONil. 
r><RiiI<i«r. 


■««r  tt»»4»4        Wakalar  Macnato 


Days 
Trial 


U)NO. 


LOW  PRICES 
2HP  $39.85 
3H-P  $69.65 
4HP  $92.25 

-AB  »tk*r  »lra.  al  ara- 
•^■MaMr  tmm  arta... 


Easy  Starting-\o  Cranking-Fuel  Saving 


HorscPortablc 
Engines 

ttmrn,  8.  «.  7,  •.  lO, 
12.  IS  and  22  H.p. 


All  rnntenals  arc  co«tin(<  me  more  today  than 
f»iT  bt- (iTti  iin'l  yi't  I  Imvc  r<ila<-<-i]  mv  iirii'i^  to 
prix-tiriillr  prtvwiir  i«T<'|,  l.y  incri-iuiinK  tin' ihidiImt 
rif  ■•DKiiMti  1  I'uil'i  tliii*  innkiiiK  my  vnitlni- fiiotory 
th«>  lurKt'.t  in  tli«>  worj.l  u  llinij  •  x'-hisl**'!)  dirix  tto 
thcii<uT.    W  hfn  I  l<>wtT<><l  ni>  ninniifiictiiriiitt  <-<><■(,  I 
ri'<lii(-<->l  in>  iirn  ew.  ami  1  t;irt<  YOU  tho  «<i\ iiiK.    1  um 
no  i  ri  •llti  »T 

Built  lO  Suit  Yon  ^  vnginen  to  suit 

>oiir  ikhmI^.  hiiTc  your 

tboirooruiivfrnlnir  i<r  ikMiltinii  HyH(4<ni!innri  nt 
\S  fliaKT  Mi«uiii-l<>  or  Hiittfrltn    Ymi  hnTi>  vour 
clioiiiiKif  K«<ri<m>nc.  (inoolinc.  DiiitillalH  or  <!«.•« 
fi>r  fiii-l     Mjr  vnk-in<-i  ur<>  built  in  nil 
i>ij!e»i  rr.iin  1 '-j  t-o  -IJt  II  P  Htutionurr. 

Easy  Payment  Plan  ^»:f.r-- 

own  (in  Ottiiwa  Kiiiciix'  tluiti  to  lie 
without  iiriii.  With  my  iii'W  e^uy 
term  iilnn  of  |>nyiuent-the  mont 
llb»'riif  e»i»r  iniiiU—  thf  fneine  cnn 
in»y  for  Itwif  wrliilf  ynn  (m»»  It  You 
Bi't  I  he  "Hmi"  )'riiiini'  wh<-tlier  you 
(wml  fiuih  or  tiiko  u  your  to  piiy. 

Sent  Direct  to  Yon  Z'fJ^u 

mr  hig  fn^tifrv.  Know  who  in  tmrk  of  y<njr 
»ii(ni>r        BUT.  yug  can  alwaTH  nrl  rrpaira 

{vu  mar  n.«l.  Hy  ilrallr.ir  with  nui  fciu  will  aav*  from  tlio.oo  U> 
2M.<I0  and  act  a  hlaricr  quality  kf  .nK'na. 

10  Year  Guarantee— 90  Days  Trial 


Thc-r  muBi  makr  4r<> 
wnt 


nionthk.'  to  try  the 
11  1  iriiiirmnt«r  and  r^i>rr- 
llbllll  rxp^f  t  tr>  hlftVfi  tKrm 
turrml  tn  ai^ciif itanrc  with  my 
cuara.itrc.  Try  th«  Ottawa  at 
your  own  work  Dndvr  any  c^nijl- 
oooa.  Is  til*-  t'ltvT   1  mak«  yi>a. 

You  arr  Mf<'auArd*<l  in 
>vi-ryway  My  Id  Year 
Cjuarantee  in  tit.  mo«t 
liberal  nnAd*>  l»y  any 
caaine   manufafture r. 


My  new  npocial  mimoy-savinR  offer  makers 
ii  f»«y  for  nny  honest  uiiin  to  own  hii  OttnwH 
Knuint'  Seiiit  lUi'  your  diiiiu'  iind  ndHrtw  on  a 

ImhI  fnni  tixlny  «■  I  <  iiii  niikk<>  Ihia  new,  n}<  at 
ili4'riil  <ifTt>r  to  Kor  iicurly  a  (|uiirt<>r  of  h 

f')>iitury  I  hiiTi*  rM'<'na<-i]illiiKniyenKi'><M<llr>-<-t 
fn'^m  tiiy  fm-tory  to  tli(*u«or.  Now  tliotiannda 
nrf  uojnii  ont  I'vory  yi-nr  lH'<'nuix,>  my  BORinn 
miike  K->o<l.  iiro  I'liKily  ptart<>d  nnd  caaiiy 
o)teml<^  liy  thf  mnn  or  lioy  who  baa  little  or 
no  t-nnlne  I'linjrifnco, 

I  nurPCl  PHppc  Only  mnde  po8stbI«  by 
■^vwvv^t  1  I  iv^^s  thi.  n>oi.i  pfficifiiit  maiiu. 

fttt-tur^na.  th*  fincal  nf  mai-hincry  arid  by  th«  <- nurn-j* -ua 
■jiinnttty  uf  #-riainfa  biiHl  rvrry  da*'  ^hrri  I  r«»din-^ 
my  ruata  I  rivr  yuu  lb«  bfnvflt  by  rrdurlnir  tbe  pricaa. 

^flVP  MnilPV  t^*-'  time  for  you 

Ji*'^  iMWiivj  to  a4i»<' on  ynur  fngine- niT 

prM-aa  ar.  lower  toiJay  than  beforr  tlva  war.  I  caA'l  krpp 
tlirtn  ilown  Uinir.  an  orO«*r  naw  and  make  a  big  r.Tinff. 
8tart  aawinc  wriod  t-<r  yourarlf  and  tipltihl>ara  anO  hava 
a  biiiilnf>aii  >if  yiiur  own.  It  wdt  rr^t  y  u  leaa  now  If  you 
laka  advantatfc  "f  niy  prr*»nt        [.rirt  a. 

an 

HKine 

— inatarad  »<-lort  Ihr  hinh^-nt  typ»  rnirir-<?  on  the  muk'l. 
It  mint  hava  a  »(>..i-d  rripilator.  Wi  b«trr  lila«ii«t"  built* 
in,  arrtiwn  li'dlfy  Auhiriiatir  Kufl  ri>nlr*^l.  ti«ml-at.cloll 
•hkld  Stram  Kn»in>  baa.  and  cytlndar.  Cub.  lobrtc^ 
tl'inof  [iin  and  vaJT**a. 

SPECIAL  OFFER 

You  arc  pnasini?  up  a 

3rtmt  opp<>rtunity  If  voa 
•1  nut  o««  ths  rmtpon  bcM>w 
tn  iret  my  Ut«<*c  *cm>«-ihI 
offer.    It  will  TTxan  m-^nfjr 
t4i  jrou  for  »r*r»  If  rom*. 
]  *in  Ir^rl'hJ.^  ^*rtKK.  tSe 
UtftflC  "WhT"  I^K'k.  It 
ronUlft*  art  I  bf 
nrarlr  onv  thous^nj 
m^n  from  '^v^rj  ■'•^a 
in  ihm  union.    My  emt- 
■1oru«    will    aLfto  b« 
a«n(  y'Hi  (rv^,  nrntj 
In  Ih**  cou[K»rt  IhtIow 
NOW 


Superior  Features 


CEO.  E.  LONG.  Pres. 
OTTAWA  MFG.  CO. 
539  King  SI..  OTTAWA.  KAS. 


•    GEO.  E.  LONG.  Pres. 

/  Ollna  MaairfartaHii*  Comaawy 
•    B30  Ktoia  XrMt.  OTTaWA.  HA*. 

^   Wittxiul  •ibbaatjoii  In  nif*  I  w<>u:'l 
»   Ilk' t  >  haT.  ymir  lalMt  brx  k  "  Why  " 
M    and  yo4ir  ancina  ratakic  ;  aJao  ywir 


n.w  mon«y  aavln^  offer. 


*  Name. 


Addrcaa , 


1 
f 
I 

i 
i 
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FLORIDA  ESTATE  FOR  SALE 

One  of  the  jlnesl  residence  properties  in  the  Slate  of  Florida,  fronting 
400  ft  on  the  Halifax  Rioer,  and  extending  2400  ft  through  to  the 
Atlantic  Ocean,  anth  ISO  ft  frontage  on  the  celebrated  Daijtona  beach. 

AboQt  10  acres,  vith  ^Imnclaat 
oranqe  and  grapefniit  orclu 
ard  in  bearing,  and  large  lioe 
oaks,  baTjs.  palmettoa,  elc.  The 
hoiue  is  nev,  has  never  been 
occapied,  and  contains  22 
rooms,  of  vhich  II  are  bed 
rooms,  2  large  svn  parlors.  2 
large  sleeping  porches.  Also 
7  large  bath  rooms,  l30-fL 
peranda,vater«softening  plant, 
steam  heat.  etc.  Living  room 
is  20  bq  47  ft;  dining  room  is 
20  bq  31  fL  Dock  Qrith  deep 
vater  in  front  of  house. 

  Address  Owner 

H.  H.  WINDSOR.  6  NORTH  MICHIGAN  BOULEVARD.  CHICAGO.  ILL. 


A  Week 
to  Play 
Before 
You  Pay 


Don't  miM  this  opportunity 
to  sret  m  Cornet.  Trombonfl 
,Tlty.  f 


or  TramMt  ot  the  hiiihoat  qn 

ar«  U.  S.  OiiTornnionVii  onolon  for  rMlmental  band*. 
Too  mur  haTe  ytmr  <-ho(«  to  pliijr  a  week  at  oor  npenae. 
•       J  /«a«slAir  There  U  no  otilt(Btion.  Qet 

Bent  plan.  Yoa  cad  de<'l<lt>  after  trial  if  70a  wtafa  to  buy. 
Direct  factory  iDtrodaotorjr  prioee.   Write  todaj. 

F.  MILLARD  COMPANY,  INC. 

le  1 2  AiiMlla  St.         (3)        PLYMOUTH,  MICH. 


FREE  to 

uto  0%m«r. 


Bulletin  of 
Low  Prices  on 
Auto  Acces- 
sories and  Supplies 


i 


Guaranteed 
Tubes  soks 

30xflH.t2.»  34x4H 


$f95 


S4.4S 


•wrrlftitnff  rnu  for  the  tmfm  scMj 

repftir  of  ymir  sulu     Sapj>II«|  fnr  ell  

OU-i       A.'r#rv(Aintf   fluarnnt^H  -  m*t\t  on  •p|irw.Tsl.     1  ou  buy  aire<-l   

Detroit.  Lh»euu>  e^mntmr.  uid  m»xm  auiomr  oa  rrerr  p^ircKjuia.  todmw- 

Harvard  Auto  Supply  Co.  ^I^.'^.I^h':^ 


^oar  home  for  15  dmf*.  _No  idod«7_  In 


advannv  This  l>e«atlfnl  new  Kaaiolite— makaa 
loii<;  winter  ntghta  a  pleaeure  and  nakeayoar 
home  briaht  and  cbeery.  ThU  aniaslnc  lampla 
the  erolatlon  of  rear*  of  atodt ,  eiperlment  and 
expense.  It  la  wlokleta,  cblmneyleea  dirtleaa, 
smokalea^  odnrleaa,  and  waatA-proof.  It  coo- 
•umea  leaa  and  cItm  more  than  any  other  lamp 
D  creation,  ana  ctmtm  only  one  eent  m  night 
to  bam.    P«j*  (or  itMlf  la   80  day*. 

Guaranteed  for  5  Years 

Adn|.t«vl  bT  Charchea,  Halla.  and 

all  kinds  of  pui'lic  piacea.  A  Im  Lantoma. 
Write  todav  for  our  splendid  offer  aBd 
lllDstrated  t>ookli>t.    Agxhts  Waktxd. 

RADIOUTE  CO^  Hunter  Bldg^  Dept.  G.  CHICAGO 


»  Watch 


rii:a/<c  Miiitloii  Popular  llrrhan{c« 


ASquareDeal 


On.  Oiredit 

High  Brede  WALTHAM  Mi 
ELaiN  ■OVEMENTS 

Wp  sell  tho  finest  watohea  made.  Bo 
matter  wherv  yoo  Hto, 

YOUR  CREDIT  IS  eOOD 

rVntinr  Bond*  si  Intnr  priess.  Writ*  for  ■« 
rrM  Oitslav  •!  Hatrk**,  Dlaaaadi.  Jtwsh^ 
tiU*«mr«  tnd  our  Ks«y  Tcraa  •«  rajaial. 

MILLF.R.noErKK  COMPANT 
liaeMlUcr  Bld«.,  Petrelt. 


MC      VAN  SPRING  OILERS 
■pf'"*  tubrtt-stloe.  prmat  r«s»^^~\  stop    th«  m^mmk. 


•attsiWatacy.  GMdk«v 


VAM  SPItINO  onM  CO^  Dm«.  P.  M. 
m  Ws.  wsas»ii  a»»..   OMfcaao.  Tiaw 


Digitized  by  Google 
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Herman 
Style  223 

ModltlcatloB  of 
Army  Last 

Gum  Metal  Calf 
with  Mat  Top 


Send  for 
Cafaltgui 


THIS  is  the  day  of  sensibly-shaped 
shoes  for  Men.  The  steadily  grow- 
ing demand  for  comfort,  fine 
■ppcarance  and  long,  economical  wear 
has  at  last  won  a  victory. 

The  War  itself  showed  theincomparable 
value  of  the  true  foot-form  type  of  shoe. 

Herman's  Shoes,  made  on  the  famous 
Munson  U.  S.  Army  Last — also  in  shapely 
civilianized  modifications  of  it — arc  recog. 
nizcd  everywhere  for  their  preeminent 
fitting  qualities  and  top-grade  construction. 

For  buiiness  wear,  for  outdoor  enjoy, 
ment  and  for  every  other  use  in  which 
foot-happiness  is  a  prime  consideration, 
Herman's  Shoes  are  unexcelled. 

Sold  in  8,000  retiil  stor«).  ]f  yau 
are  not  near  one,  wc  will  6c  you 
correctly  and  quicklv  through  our 
MAILORDKK  DHP' Tat  Hotton 


JOS.  M.   HERMAN  SHOE 

Sot  Albany  Bldg. 
"BOSTON,  MASS. 


CO. 


LEE  UNION-ALLS 

THE  MOST  POPULAR  WORK 
GARMENT  IN  AMERICA 


VBARGAINS 

__3v3j22!  IcNflTIUS  BflRNflRD 


Pleate  Uentton  Popular  Mechanic* 


I  am  the  only  Diamond  dealer  in 
the  world  who  buys  Diamonds  for 
cash  from  people  who  need  the 
money,  from  estates,  auctions,  . 
etc.  I  only  buy  where  I  can  get  ' 
the  gem  'way  below  its  wholesale 
value.  Then  I  add  a  small  profit 
based  oti  enormotis  volume  of 
sales.  I  have  no  "overhead" 
expense  to  speak  of,  so  I  can  guar- 
antee my  price  to  be  Itts  than  wholt* 
mI«1  And  I  offer  you  tvtrvthing  in  2 1 
new,  fashionable  gold  andplatinum 
mountings  at  the  actual  factory 
eott  Look  at  the  following  bar- 
gains, selected  at  random  from  my 
enormous  stock  of  fine  Diamonds: 

Carats  Ots«rlpM«ii  My  PrlM 

2>«  Blue  Wewelton.  good  nualltr  

\\   Htrat  ^Vhitc^  BtMolatplj  perfect          MS  o 

Vjf  Good  PerfiK  tii^n.  lltjht  bmwn   MS  •> 

1.37  Hteel  Klue.  Kllgliilv  iiu|>«rrf<'t   *1S 

Hlue  WntM'ltnn,  HiHid  rwrfi^tion....  S2S 
l.TRKIfT]'  Krilllanl.  r<>mm«rriul  while..  SS* 
1  Oti  8t.-*l  Blue  \Vhlt<?.  (ilwolutely  perfect  478 

1      St(H-l  Kliix  V\  hlUi.  iniMrfocL   tSB 

1      Kye^-iKirfo'  t  inp  light  brown   IM 

%      Kluo  \V<«iwltnn,  eyo-perfert   SSS 

%     Kiquiaitu  illut>-I<rnwn.  eye-perfect.  218 

^     Stct'l  Blue,  aliRhtty  imperfecL   280 

\     Jmj»>r"i  Violrt  Hlu*>,  eyf-pprfect....  ZW9  . 

K;e-perf«-t  tnp  Ilaht  brown   144  4 

H     HluG  Hi»«>n^  T^ry  nno  uuallty   200 

BIno  Wpft^nlton.  ulltjht  lmp«'rf<»ptlon  tSS 
Uloe  While cnrNiii  ImtiorfiK'tioiio. .  VI 
Jnxer'a  VIolft  Kliiv,  sImhiI.  |H.>rrfH-t..  tM 

bine  Wmweiton.  (■y<>-p«<rrect   tM 

HieAl  Blue,  vory  nMght  impvrfpctlcm  t2B 

Blue  WhitA  carbon  Imperfect   78 

K     J«c«r'a Violet  Blue.  eTf>.|«rfe^,...  128 

%     niocWonelton.  Ti>ry  flnequality   88 

•4     Ejro-perff^  crjHt*!  white     .    78 

Jnger**  Htf«\  Hlop.  eye  i.«>rfect   88  I 

yk     Blue  WraapjtoD,  Tpry  (lisht  imper..     88  S 

H     Jurcr"*  Vlolrt  Blue,  <'y«-pt<rfect   IB 

H     Blue  White.  Imperfort   8 

The  Rings  Illustrated: 

N*.  Dturlptim  My  PHm 

1  Steel  Blue  DinrnxD^I.  1  tk  rina  %  SO 

2  %  carnt  BIa(«>Vi'H».-ltoQ  Diamond   lOO 

'A  S  carat  Ht4»el  Blue  l>iiimonri   ISO 

4  1  rnrat  Top  I.lKiit  Brown  Oiamcnd..  200 

n  H  camt  Bluo  Wi-wieH.  n  Dlnmond....  133 

6  »4  Jotfer'a  BLIIK  I'KKKF.CT  UtamODd  SOO 

I  Ship  for  FREE  Inspection  ^ 
and  I  Protect  You  with  a  REAL 

Money-Back  Guarantee  I 

S«nd  DO  money,  merely  write  m«  whst  dijunond  and  mount- 
ing yoti  select  from  my  free  Bargtun  Lilt  or  this  advertisement, 
and  I  will  send  it  to  your  cxprcHS  office  or  bank  for  freo  exam- 
ination. Written  iruarantec  of  carat  weisht  and  value  and 
contract  to  refund  your  money  sent  with  every  diamood. 

Write  for  My  FREE  Bargain  Liat 

and  illustrated  style  Book  of  fashionable  mountinga  mailed  to 
you  weekly  upon  wceipt  of  your  name.  Don't  buy  your  dia- 
monduntil  >ouiiuTi>conipari-d  mypricenand  learned  the  protection 
afliirded  by  my  mon<-y-l>ack  gutrsntee.  Write  today,  a  i>o«tAl  will  da 


IGNATIUS  BARNARD  OF  CHICAGO 


D«pt.  tso».c  a«  s.  Stat*  sti,  cmcAeOb  u.  %. 
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Xmas  Gifts  at  Wholesale  Prices 

WHEN  you  buy  direct  from  the  house  of  KRAUTH  &  REED,  you 
save  all  middlemen's  profits.    We  sell  direct  to  you  from  our  big 
Gold  Shops — no  extra  expense,  no  extra  profits.    We  employ  no 
salesmen,  and  we  have  no  branch  stores.    We  save  you  all  of  this  extra 
expense,  and  give  you  the  highest  values  at  lowest  prices. 
Every  article  we  have  on  this  page  is  backed     sure  to  give  the  number  we  have  under  each 


by  our  guarantee  of  entire  satisfaction,  or 
money  cheerfully  refunded.  If  it  is  not  ex- 
actly what  you  want,  return  it  to  us  and 
your  money  will  be  sent  back  to  you  by 
return  maiL 

We  show  here  some  of  the  most  attractive 
Xmas  afa.  Send  in  your  order  today,  and 
avoid  the  possibility  of  beine  disappointed 
in  r .  t  receiving  it  on  time  for  Xmas.  Be 


article  in  ordering,  and  send  a  Post  Office 

money  order  for  the  fiill  amount,  or,  if  you 

desire  us  to  send  it  C.  O.  D.  we  are  glad 

to  do  it,  only  we  add  12c  for  C.  O.  D. 

charges.    If  you  send  your  money  cash  in 

advance,  you  save  this  12c. 

Our  big  vratdi  and  jewelry  cttalofue  in  oolm  Mnt 
you  absolutely  free  for  the  asking.  Your  name 
aixl  a<idrcu  on  a  poatal  card  will^idn(  it  to  your 
door  postage  paid. 


KRAUTH 


REED,  ^"^^rr^  161 N.  Sbte  St,  Chicago,  E 


Uli  fniihel 
bife  with  dia- 
mond edge 
and  (teel 
blades. 
No.  196— 
Price  $1.50 

SeSd  laUcaMM 

LaVilltft  with 
neck  chain 
complete. 

No.  191— 
Price  S3.7S 


m 


1 


List's  Tibmf  raf  set  with  a  1-K 

HAWAIIAN  im.  diamond  the 
greatest  ducovety  the  world  has 
ever  known. 

No.  512S8  Price  $3.00 


CcidtMi'i  Mckr  rfai  set  with  • 
I  K  HAWAIIAN  im.  diamond 
—  the  great  est   discovery  the 
world  has  ever  known. 
No.  51330  Price  $3.50 


No.  195— 
Price  S2.7S 


icr«  with  nedc 
chain  cocT\f4«tc 
No,  192— 
Price  S2.50 


Liib'twnsJ  MicL— No.  1001  ...Price  $7.50 


Udy'ibnwdi  pin  in  beautiful  silver  cffea.— No.  14709— Price  $2.00 


Umi  Ladal  sec  wtrh  HAWAII- 
AN im.  diamonds. 
No.  197  P(ic«  SSjOO 


BesitiU  «*U  UtAti  pketo  lodict. 
No.  193  Price  $3.00 


CMlkwa'*  Ukta  jrwd  aStwr  nld 

radio  dial. 

No.  8210  Price  $6.50 


i 


J 


Now  1500»- 

Prico  S2jOO 


Digitized  by  Google 
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A  Home  and  Income 

For  You  in  Sunny  Florida 


'» 1^*'*  ,    k  ^^^^^  ' 


Be  Independent — Own  a  Grapefruit  and  Orange  Grove — 
A  Truck  or  Poultry  Farm.   Increase  Your  Income 

$300.00  to  $500.00  Per  Acre  Profit 


You  Can  Start  a  Grove  Today 
Under  Our  New  Plan 

Develop  a  profit-eaminR  fruit  farm  without  leavinR  your 
preaent  poaition  —  provide  for  your  future.  A  small  pav- 
ment  now  and  a  few  dollars  invested  each  month  should 
reap  lar^e  and  increasing  dividends  from  year  to  year. 
You  can  now  secure  the  land  you  want  on  payments  as 
low  aa  $1  p«r  acre  per  month. 

A  profit-producinR  frnit  RTOve  is  a  permanent  invest- 
ment and  provides  protection  aKainst  old  age. 

THE  RIGHT  LAND 
IN  THE  RIGHT  LOCATION  AT 
THE  RIGHT  PRICE 

WE  HAVE  rr-ANY  SIZE  FARM 

From  10  to  640  wrM  or  mora.  Th€MeKpl(>n<llr<  land*  srfmh- 
mbu  to  TuBpn,  thti  metropolis  of  IViatn  FlorlHa.  Here  ina 
finothe  moat  ni^altlifal,  the  mo«t  delightfol  crmiBtv  In  North 
Amtfrto*.  Fnr  Mgbt  ycarti  we  hsTe  hwn  riffht  hpr<>  hplrina 
daTAlop  UllUlKiro— th»  bAnnor  aarioulturnl  Onanty  of  Florida, 
•nd  we  are  itlll  Htt  to  «<irvii  you  niid  to  hi-l i'  you  obtain  th« 
farm  jron  WBtiL  Whi'thur  ll'n  10  or  2<l  ncr*-*.  for  a  Fruit  (lni»«. 
Poultry  or  Truck  Fnrm.  or  from  81)  to  6-40  nrro*  for  Oi  nernl 
FarailnR.n«ttlennd  Ho(Kni«lnii.wftcnnBlTr  ittojroiion  v^nrcwjr 
Pa7m«nt«  •zteading  oror  1!  or  3  yi^ara'  timv  to  niit  pari  hiiapr. 

Groves  Developed  for  Non-Residents 

If  you  want  to  r«>mnln  In  your  pr*«ient  position  for  a  few 
Tear*  we  can  dov«lop  a  |{Taix>frult  and  oraoKP  Rrovr-  for  you. 
Whan  yon  arc  rt<«dy  wn  will  rl4>ar  year  land,  furnish  fruit 


May  b«  ms<i«>  irrowlnit  truck.  Thta  U  not  an  nntmnat  rtJtum 
for  tm<-k  farmem  In  tliu  Faraoun  l  umpa  dlatricL  All  kinds  of 
TPi^tabloa  ran  l><>  grown,  ills  i>r(t  «««  an-  paid  for  early  pota- 
tofti.  Wijit«>r  cahbriKP.  Bermuda  onion*,  loroato*"*,  c«lory  and 
doiu-n«  of  other  TogetablHti  during  the  M  Inter  and  early  Hpring. 
when  th>' north  la  i'o»pr<>d  wlih  tee  and  «n«->w.  Htrawberrle^ 
Mclona.  and  oth<ir  Hmall  fruti*  alao  yield  lorae  profit*. 

Poultry  a  Big  Money- Maker 

nilUboro  (V»nnty  la  without  quMitlon,  one  of  the  moat 
favored  hioationa  in  the  Tnitp)!  Stnilv  for  poultry  raising 
Tampa  aflordx  an  nnlimit<><l  market  for  rhirkena.  nsca  and 
durko.  Toronilaalon  houaca  ripht  heri'  in  Tampa  Oitv  do  a  trw- 
mendous  oipnrt  bunineaa  In  ponltry  and  esiEM  and  the  lacal 
d<*ra<in<i  la  alao  very  lort^.  This  inaurva  a  at<vady  caah  market 
at  Boo<l  prlci'". 

Stock  Raising  and  General  Farming 

We  alao  hn»e  landa  eapoolallT  adapted  to  Ronenil  farminic 
I»ni(  Staple  ( 'otioei.  Corn,  and  LI»p  Htork.  Hoaandoattl* 
ralaina  baa  never  Uten  mi  protitable  before,  nivh  prIoM  tor 
all  raoat  anil  tM>rk  products  niuat  rontlnue— Florida  stock 
raisers  should  make  big  money  for  many  yeurs  to  come 

Write  for  Facts  About  Sunny  Florida 

IT  mSTS  Yon  NOTHINO  TO  LF.T  fS  PROVE  TO  TOO 
that  we  have  the  land  you  want -in  the  l<x-ntlon  .vou  want— 
a  price  yooenn  alTord  to  pay  and  on  the  easiest  tei^s  yini  ran 
Imaaine    I^t  u»  »bow  yon. 


look 


■•aft' 


er  it. 


We  Raise  Our  Own  Guaranteed  Citrus 
Trees  in  Our  Own  Nurseries 

This  insurea  every  purchaser  the  boat  fruit  treea  thiit  can 
iMKrown.  Thld  aU->  fn»ur»>-<  a  «urei"a«ful  grnrr.  We  can  save 
yoa  money  on  planting  and  carina  for  >oar  tcrove, 

rot  oirt  and  mall  wa  tfiw  cowpen  taday  and 
racalvw  ewr  lars*  daacHptlva  bwoli  FUCK  I 

North  Tampa  Land  Co. 

C.  E.  THOMAS.  Prma. 

Strite  3017.  Mailers  BIdg.  CHICAGO 


Coupon  for  FREE  Book  on  Florida 

NORTH  TAMPA  LAND  CO. 

Suite  3017.  Mallen  Bid  ;..  Cr^'CAGO 

Plena*  send  me  your  large  Plustniled  Book  "The  Oail  of  tha 
Kouthlnnil"  on  choice  Clirua  Fruit  and  Truck  Farms  auburlMui 
toTnmpn,  Florldii,  iind  Information  nn  how  I  can  have  a  btov« 
devalopvU  on  tha  monthly  payment  plan.  I'M  1:2-19 


Same. . 
St,  So. 
Cttu... 
8tat«.. 


Google 
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Gedwin  Iceless  Cooler 


8!ze: 
et«r 


Orcatmt  IniMe  dlam- 
US   Inohpa  -  I II •  t <] e 

<\ilf>r.  i>u  ri>  white. 

Wright,  1'2  prrundl. 
Khli>|>loK  wi'isbt.  m>- 
ciirvly  pnckod, 
'22  pounila. 


Will  k«>p  your  egg^  fruit,  butter,  meat*,  bread,  caike,  mlllc.  vegetables  and 
othor  fouda  in  cool,  frflgh.  sanitary  and  whoicaome  condition  this  winur.  Hirht 
in  your  warm  kitchen,  bedroom  or  any  other  room  where  dry  air  circulatea. 

Why  allow  your  high  priced  foodRtufTii  to  waste,  spoil,  dry  up  or  b«>com« 
tainted  this  winter  or  next  summer  when  you  can  easily  prevent  it?   No  ice 
— no  machinery    no  chemicals — no  upkeop  expense.     Over  50,«X)  in  uae  aind 
every  owner  enthusiastic.  Write  for  illustrated  folder  and  letters  from  uaera. 
prjcA  yl  ^(i       You  will  be  astounded  to  learn  how  a  well  known  law  of  nature  in  utilixed 
1  I  n<c  <f  I  .xfXf    jn  a  practical  manner  for  refrigeration  purposes.  Order  your  Geidwin  today. 

Htilpmi-nt*  promptlr  ni«d«  now.  Junior  tli»<  summer  demand  will  exceed  the  sappfr 
nndtbe  price  will  adTUDoe.  It  will  Mve  ilaooat  In  afuw  weeks  becaoae  you  will  hare 

No  1\^rkl*^  Ir»*a  RSIIa  ^' ro"  dealer  can't  supplr  yon  send  nag?,  so 
IVlUrc  I31I18  aii<Uhlpm»-nt  will  be  uude  promptly.  Bati» 

factlxu  Kiiuran(cM>d.    MntK  y  liack  if  jrou  are  uol  Mtlstlod. 

ICELESS  ICEBOX  COMPANY 

323  River  St.  Dept.  PM  CHICAGO 

D*almrt: — a«A  for  our  propotition 


Buitalile  for  any 
countrj  —  any 
climate  —  winter 
and  summer— In 
huuaeii.  ramt'*. 
boat*.  Bpart- 
mr'iitii,  hotels  or 
bo'irdiiiK  hnUBfH) 
^CiLJoiGOlUUiy. 


"Eggs  Hot 

on  the 
Half  Sheir* 

Served  in 


Y' 


Perfection  Egg  Cups 

'OU  get  the  true  flavor  of  an  egg — soft, 
medium  or  hard  boiled  —  when  you  cat  it 
piping  hot  from  the  Perfec- 
tion Egg  Cup  and  Cutttr. 
The  shell  is  cut  without 
crushing — t  he  hotter  l  ho  egg 
the  ricancr  the  cut.  You  can 
keep  one  half  of  egg  covered 
and  hot  while  you  eat  the 
other. 

Special  Christmas  Offer 

'I  hi.s  dainty,  silver-plated  cup — no  larger  than 
an  ordinary  egg  cup — is  handsome  in  design  and 
an  ornament  to  any  table.  Set  of  six  makes  a 
beautiful  gift.  Send  SI.  Use  cup  a  week.  If  not 
pleased  return  it  and  we'll  return  your  dollar. 
Set  of  six  for  S6.  Regular  prices  Si. SO  each  or  S9 
a  set.  Sterling  Silver 
SI 2  each. 

Perfection  Products  Co. 

61  EtUaU.-lh  St.,  Kocbcitlcr,  NT.  Y. 


A  WONDER  CHECK  PROTECTOR 

Protect  your  chpcki  aa  ron  would 
your  life  or  raluatilt^with  the  little 
check  perforator.  No  iuor«  rbana- 
InKof  chtK-kH.  perforate  fnll  leocui 
in  one  operation. 

Price  only  $2.00 

Jtfonrv  Imrk  if  not  latiifactory 

,  M.RICHARDS,  IBZg  amartM  f  u,  Los  Ans«l*s.  CaL 


Venus  PENCILS 

//  Black  Decrees  and  2  Copy/nd 

ENJOY  THE  LUXURY 
OF  A   PERFECT  PENCIL 


A  Real  Model  Sailboat 


Oh!  Boy! 

JiB»  wh«l  you  alwayi  wanted.    We  fomiUi 
Ih-  hull  hni»hfd  outij«V.  tc*dy  foe  you  lo  finith  insde.  AJI  the  name 

cnT"  •  ■        ^T"^  ■^•'^        •'^  Siropjy  pullo«rth«f . 

r  uU  dirrclion»«ncl  a  ttal  blue  pnnl.  .l>owing  how  to  6niaK  and  rig  fo» 
a  lad  Ml  ">«  bo«t.  Eaiy  lo  nuike  and  tavrt  you  as  much  u  iK*.  pHoc. 
^out  nir%,  18.  22.  26  and  30  inchn  long.    Evnytking  guaianteed. 

SF..ND  FOR  PRICE  LIST. 
NEW  VORK  MODEL  BOAT  CO..  IS  Brw^c.  IU«i  226.N«r Y«t  Q,.  RT. 


MAKEYourownPHONOGRAPH 


WC  ruRNISH  THORO  PLANS  mn*  INSTmiCTIONS 

Plans  ofSiX{  6)  Different  Styles  of  Phonographs 

Wf  i.im-  nc-wU  fvcry  Sinlnij  Motor,  tlpctric  Motur,  WTcral 
Tiinr,irn>«.  an<1  all  Misccllaoeou)  Parti.  Srrrral  ttrka  of 
IMirh  Orxiir  CAIIINUT*.   U  r-irt  for  ftir  Inrgr  IKs-ra  cattUag, 

THK  PNONOCRAPH  KQUIPMCNT  CO. 
Clarh*  Building,  Clark  and  Laka  Sta.,  ChiMS*,  IM. 


Now  Mr.  SMOKER: 


ITS  UP  TO  YOU  TO  OWN  and  ENJOY  the  FIRST  kzA 
ONLY.  POSITIVKLV  DRV,   " JUICKLESS".  CLEAN 
SWEET.  SANITAKY.  SMOKING  PIPE  Ever  Invented  i 
Our  claim  That  It  I.S  The  PIR.<5T  and  ONLY  Positively  DRY  "JUICELESS '  HEELl.E.S.S  '  "CLOGLESS"  SWPFT 
.SANITARY.  OPEN  SAFETY  Smokinu:  Pipe  Ever  Dcviflod  IS  Backed  By  Our  BONA  FIDE  GUARANTEE  To  Make  Go«i 

Or  HEFl'NO  Tlio  Purcha».r«'  Moncv  HI'ON  DKMfNI) 

BRFFrU  I  n&DC^  ^   .^'""IM^  •'"•■Hxw't'""  l;r'  i'lu.l.  «  Further  Pari,  jr  Th,.  I'rao. 

^V^t.L.\/rilU^*'l!^^^^^M^^te^  tlcnl  Man  <'iirinot  h  ml  To  s<-i> Ui'nainenoaa  And  Fenaihil Itr 

^^^^^^^^^iX  Tn  rini,  Nl:W  SIMPI.K  MitlMMl.     HOW  1X)E8  IT  LOOR 

RE^ntioxi,  A«     Vk^i^^y^Al^  ^^"^"^^^  ^» 
iNUT  «^  ASH  ouTijr       j„ £  BREECHLOADER 

KDTItElltlTSIIlflE,  M.iMSul.itidt  .,1  ju.l  I'rartlcil;  Neat  and  Unlqua 
In  Iv^iKUi  AX'crvlVuralile  Sirr  :54  in.  Ion  if  With  Cracelal  Curvet' 
A  I.lttlcon  Ihr  "l  hjt.t.y"  ofdrr.  lUlt  lirnt;  Coariitcrably  Llgfaler.' 

' '     liriif  .iIh,  ]i  onr.l.iurth  more  Tk'mccoiIud  the  ordinary  rlp'otthe 

.  r:/.%u^i.'.J:'"'  "c  n»ade  o(  FMT  fuun,  so- 

I  11  rilUCH  BIIIM:>'i>fn  a  kuh.  N'Alural,  Knrtion  FlBlih;  Solid 
Kut.l.fff  Stem:  Stfjling  hlUcr  Mounted  With  Aluminum  Cto« 
M  rtiitijtinir  Sli.rld.  I'lirr  Includini  Ni.  kfl  Kaird  Pip*  Contiaaloa 
•  l.SOr       .  I.    Or  WritaForrrMBooklat. 

TMK  BRCECMLOAOCR  PIPt  COMPANY.  Inc. 
>OITg  O.  ja»  ■ROAOWaT  NtW  VO«H.  N.  Y. 


I)gle 
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Grind  Yout*  Own 
¥MM  Ford  Valves 


  ATKXTED 

A|wait,l»M  0«4«lwrn,l»lt 
Umj  tl.  ISl*        AprU  M  W9 


Easily — Quickly—  Economically 

Kliminate  80%  of  your  engine  trouble  caused  by  carbon  and 
leaky  valves.  Keep  your  motor  young,  right  and  snappy  — 
hitting  on  all  four.  Stop  that  ruinous  carbon  knock.  Get  all 
the  power  from  your  motor  —  stop  that  leaking  that  eats  up 
the  gusoline.  Grind  your  own  valves,  easily  and  quickly  and 
save  money.  Why  wait  until  the  parage  can  do  tne  job  and 
lay  up  the  car  for  several  days  when  you  can  do  the  work 
in  an  hour  as  good  as  any  one  can  do  it.  One  job  saves 
the  cost  of  the  tools  and  the  future  jobs  are  money  saved. 

A  Mere  Boy  Can  Successfully  Use  the 

"Little  Sioux^^  Toorset 


FREE 

MOTOR 
REPAIR 
BOOK 

Written 
by  experts 
especially  for 

Ford  ovmers. 
Simple  as  A  B  C 
Yoa  can't  go 
wrong  with  this 
book,  and  the  "Little 
Sioux"  Ford  Tool  Set, 
Makes  Ford  motor  repair 
ing  a  picnic. 


You  don't  need  to  know  the  Ford  engine  to  do  an  expert  job 
of  valve  grinding,  valve  refacing  or  valve  seat  reaming.  All 
you  need  is  the  "Little  Sioux '  Ford  Tool  Set  and  our  book, 
the  A  B  C  of  Ford  Motor  repairing.  You'll  enjoy  the  work 
because  you'll  get  better  acquainted  with  your  motor.  You'll 
save  the  cost  of  the  tools  on  the  first  job  and  do  the  additional 
jobs  at  no  cost.  You'll  get  more  pep  out  of  the  motor  — 
more  mileage  from  the  gasoline. 

The  ouilil  containR  the  Sioux  Valve  Grinder.  Ford  Valve  R^faclnff  Tool,  Ford 
Valve  S*»at  Hcumer,  a  sprinK  for  juinpinir  and  a  liberal  supply  of  valv© 
^'ndinK  compound.   The  tool  set  will  outloat  two  Ford  motora. 

Do  Uic  Job  in  An  Hour  i^^th^jon  dtr  vSa 

don't  have  to  be  mechanically  inclined  or  know  motors.  Our 
direction  book  pictures  every  move,  has  27  illustrations  and 
is  worth  its  weight  in  gold  to  every  Ford  owner.  A  job  of 
this  sort  would  cost  from  $7  to  $10  at  any  garage.  This  set 
especially  designed  for  Fords  and  other  small  engines  is  a 
duplicate  of  the  famous  "Sioux"  tools  used  by  garages  the 
world  over  for  all  makes  of  cars.    Ask  any  garage  man 

what  he  thinks  of  "Sioux  '  Tools.    He'll  tell  you  they  "can't  be  beat." 

ODTIFD  MOW  If  your  hardware  dealer  or  saraee  don't 
Vm.Lr£^n.  l^VWW  "LitUe  Sioux"  Ford  tool  net 


order  direct  Use  coupon  below.  Do  the  work  your- 
self and  you'll  rnjoy  it  —  keep  your  enarino  rijfht. 
save  repair  bills.  Ka*oline  and   time.  PRICE 


$7.75 

ALBERTSON  &  COMPANY 

152  Jennings  St. 


nnd  Patentees 
SIOUX  CITY,  IOWA 


ALBERTSON  &  COMPANY.  1&2  Jeniungs  SL,  Sioux  City,  Iowa 

□ PleaM  Bend  me  your  complete  "  Little  Sioux  "  Ford  Tool  Set  and  InBtructioo 
book  for  which  Icnclose  $7.75. 

I    I   PleaM  •end  w  your  FREE  book,  '"The  A  B  C  of  Ford  Motor  Repairlos," 
iPut  croM  (X)  in  BQuare  oppoeite  Item  wanted. 

Name  

Town  Staic  , 

Dealer's  Name  « 

Pleate  Mention  Popular  Meehanlo* 


Google^ 
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For  Repairs  and 
Adjustments 

No  one  tool  combines  so  wide 
a  range  of  uses  as  a  pair  of 

»EO.U.S.P*T.0l='F'. 

PLIERS 

Take,  for  example,  No.  700,  illus- 
trated. They  combine  shear  cut- 
ter, side  cutter,  burner  grips, 
nut  wrench,  screw  driver  and 
reamer  all  in  one.  Gun  metal 
handles ;  polished  steel  head. 
Sizes  5'1',  6,  7  and  8  inches. 


The  mechanic  can  invent  hun- 
dreds of  uses  for  "Red  Devil" 
Pliers,  in  the  shop  or  outside.  They 
will  be  used  more  than  any  other 
tool  and  tiiey  will  stand  the  wear. 

Ask  your  dealer  to  show  you  the 
"Red  Devil "  line  of  mechanics'  tools. 

Smith  &  Hemenway  Co.,  inc. 

260  Broadway  NEW  YORK 

Factoriea :  Irriaston,  N.  J. 


Pliers 
Nippers 
Glass  CuHers 
Chain  Drills 
Wrenches 


Screw  Driven 
Auger  Bits 
Tinners'  Snips 
Hack  Saw  Blades 
and  Frames 


Send  for  "Red  Demi"  Tool  Booklet 


CLEAN  HANDS 

With  No  Effort 


When  you  step  up 
to  the  wash  basin  with  your 
hands  covered  with  dirt,  grease,  paint  or  metal 
stains,  just  rub  in  a  little  SKAT  Hand  Soap  and 
out  rolls  the  dirt.  Skat  gets  right  into  the  pores  and 
leaves  the  skin  soft  and  white-no  matter  how  tender. 
Best  of  all,  it  even  gets  underneath  the 
fmger  nails  and  rinses  out  with  the  dirt 
Ask  your  dealer  for  SKAT  or  send 
his  name  and  15  cents  for  a 
can  of  Skat  Hand 

SKAT 


HARTFORD, 
CONN 


7^" 


Good 
Brokers, 
Salesmen  and 


Agents  Wanted 


SOLID  GOLD$| 

^ — r  If  ■■ou  ri»n  Hiiplicnli'  I i>ff<T  an j where  ^^^La 

/^0^'  ^^^^v    in  thn  ir  S.  un'lrr  ?:(  o<l  wi'  will  refund  ^^^H 


your  moni'y.  CnBravini  FrM. 
For  Bis  Bargain  Catalos  23.  Full  of  anrprltP* 
ill  (t.  inline  l>iiirai)ri<lii,  \^  ittr*i<n  and  Jawplry 
lit  unlK'^rd  of  cut  iTicvs^  SitllltdMi  |MhM. 
B.  OUTTKR  «  SOMS.  WhoU«al«  Jawalara 
(til.  1171).  170  Maaaau  St..  DIv.  22.  Maw  York 


KING 


THIS 

$3322 

MODCL 

Kiitvrtnlnt  Enjo 

niu»ic— oi>erM  ~ iiiotinlouii  iniuviri  lH. 
t'tc.  Own  thn  liitwt  hornlaas  Kinu 
niin-hin«\  .Kweetust.  »-lui%ri-«t  U>ii>'. 
Ifnndit-nt,  iilmpk-st  to  u|>«.irativ     V\  e 


TALKING 

MACHINE 

lli»  luiiiry  of  linr«t  On  Ri 


itiTK  you 


FREE 


30  OA  rs' 
TRI4L 


ThI*  rlcFi  (3-1  trt'tdvl  Klnr  m»chtne  Mntvlthall 
rccrda  f'-r  4  wi-«ka  of  ffntcrtBlnnvcnt  in  >"jur 
home  Kcturn  «t  our  •ii»»'n«*'  if  nut  ifhtsd. 
Wrtt*  tuw  l«L<>iit  r«r-uril  lUt  *nii  "yrar  \^'* 

X'.  miCC0..Dqi<.5T,520l)Li.cDiiAft^.Ctof*Jl. 


Improved  Powerllsht  Lamp 

hurrs  KcroMtTic  or  Gasoline  with- 
out adjuBlment.   Saves  eyes. 

335  C.  P.— 80  Hrs.  on  I  Gallon 

Only  Inmp  r«rpro»«><l  hy  Firo  In*.  Co.  No 
\Vi<'k->o  Chininey— Mo  l>aDgor— No  Otlor. 
Krntntrllnf  lt..oth,  fommnnilpr  of  tho  SnlTatlon  Army,  aaya: 
"I'hi-  I'oMi-rlik-lir  miti,'iiti<-cnt  nnd  thoroughly  mtiMactory 
li.;ht.  1  nhiill  iiiwiiyn  liiir<<  It  in  my  home." 
I>r.  F,  n  Flii.li  of  Ni-w  York  City  any«:  "The  Power  light  ha* 
].rovi>.|  wit iufni  lory  in  oT<Ty  way  It*  Irpmendou*  but  plfiaMnt 
liulit  liiii>  i<n<v«iil  II  Miuri-c  of  wonder  to  hII  who  have  •eea  It." 

20  StylM  and  FinidMa— Cataltg  NbiM  FrM 
POWERLIGHT,  812  Broadway,  New  York  City 


Google 


POPTTLAR  MECHANICS  ADVERTISING  SECTION 


211 


SCHOOLS 

We  sell  UmakeM  Outfits  for 
Manual  Training  u>  scboots 
throughout  the  world.  We 
also  tell  UmakeM  deaigoM 
and  materials  separately. 
Check  below  the  outfits 
wanted  and  order  today. 

PARENTS 

The  tendency  now  everv- 
where  is  to  provide  materials 
for  younR  people  with  which 
they  may  make  their  own 
playthings.  It  ia  truly  educa- 
tional and  develops  the  best 
that  is  in  them.  Check  be- 
low the  outfits  wanted  and 
order  today. 


UmakeM 


COMMUNITY  SHOPS 

Note  the  UmakeM  sets  for  all  ages.  Organize 
UmakeM  Shops.  Enroll  UmakeM  Community 
Shop  Members.  Combine  their  orders  and 
check  below  the  outfits  wanted,  giving  quantity. 

ORDER  TODAY 


We  Help  UmakeM  Members 
Make  UmakeM  Money 


UmakeM  Members 

Enjoy  all  UmakeM  benefits. 
Such  as  license  to  sell  UmakeM 
toys.  We  will  assist  if  you  de- 
sire to  surt  UmakeM  Novelty 
making  at  home.  Check  be- 
low the  outfits  wanted  and 
mail  us  your  order  today. 

DEALERS 

Dealers  everywhere  are  selling 
UmakeM  Outfits.  Some  of  them 
are  selling  the  UmakeM  prod- 
ucts of  their  customer8.making 
double  profit  and  creating  un- 
usual interest.  Check  below  the 
outfits  wanted. stating  quantity 
and  send  us  your  oraer  today. 


Work  Bench  No.  205 

4S  iMhm  iMur,  U  inchm  wkU.  Om. 

$900 


ABcotrcHijKLMNOPO  y.  irmrji  » 

PSTUVWXY20I2  1  \,B2tB  fi' 


contain  ng  htcH 
wood . 


60-Piece  Set  No.  3 


jut  tv  tnn^B,  cj«mtnw.  3  I 
W. 


riylfi  K  Arplan*  JIN4.  OmakaM  Outfit  N  o.  1 7 

KtBlnInc  aa  wood.  <«>T«rtn«».  •lumbiom.  »tMl  •wirr,  Conf) 
■  rabW,  ntttn«*.  bloo  print*         full  awjUuctlon..   *  J'"' 
(•Mtbcr  with  all  Mr<..«>rT  >>'">•-    Wfiirfii  tHSw.   


Airplan*  Sot  No.  16 

A  WarSchwt  «atainlfw  woHi  tmbU 
>Mtaa«  bowJTcana*.  drill, ((m) 

WiS^^t*^*^     a>r^«t<««  $10 


Circus  Sot  No.  8 


eoviptota  maUrkjil  uxlliMtractMM  for  nkhw 
>  (20.00  rlrcua  Mt  u  •hown.  CMMHaR*  of  Clr- 
rai  WaMfi.  Anlnwl  Wwno  mod  19   m .  r\ 

UUKtn  Ih.    *  ^ 


Noah's  Ark  No.  7  Uwinq  ttsnd  No.  203 

ronUln.  tool,  knd  all  matarikta 
with  fnMrurtlona  and  <l«.l»ii«  to 


maka  Ihta  ta  la.  Noah'*  «,a<wk 
Arliwi7t4aalaaala  tof 
aarbl.   WaGtltSDiiM.  . 


"hU  aat  cootalna  3  piv  wu<k1. 
L.altfika  aiMl  hardwara  cor  nuk 


fnc  Ihia  MutUul 
liM  almad. 
W>ivfii  19  Om 


»2oo 


Animal  Sot  NOa  4  ^ 

tafCn^^gSmiDlatad  Wild  Ar.1-  $200 

St  Ns.  t*MW  btjt  malarial  mahe.  $|0O 
VdMMdeanlnwb.   Wrivht  :i  lt»     ■  ^' 


Dosign  Shoots,  10c  each 

S  to  8  ahoWD  I 


.  S«a  8  ahowD  la  No.  S  .'I't. 

'     ~  r  VlilBca  BkrkMnlth. 

~    an  Id  No   4  S><. 


;B,  PoOMatK-  AniraaJa. 
aaKlekina  0«ik«r. 
-  *S«t. 


7 10S~  ISSmn  lath.  »  Frt. 

Blueprints*  25c  each 

I.  U«Lm«  Mod«IW.TTai.k.  ,  . 

>.  M  WOT^Marh  ab.'wri  f)o  TW, 
>.  M.  S  BtIbU  awh  Z&r  Alrplan.  N«.  IA. 
>.  M,  a  sriirta  aMh  Zbr  for  J.  N.  4  ~ 


Toy  Set  No.  6 

TbI*  "iitflt  roniaina  toote.  all  raw  malarial*  aad 
Sulocafor  maklac  ooa  actof  aboT*  brra  ^maa 
wot^  M-M.  To  maka  man  ^^f^Jj  *3 


IIM4U  Dwra  nw  oaatarlal*. 


Screw  Cuttins.  MIIIInK  Lath*  No.  IS 

Jcr  _ 
tnca  ■T>i1  bl'j..  itri-iT. 


Cutlinc,  Millliiil  I^atha  can  l>e  tnmAr  complrta 

Hi  R...  It.  w 


:  ft  U  InnBln.  Wt.lOOIha. 


W.  R.  PRICE,  Inc. 

Dept.  20.  UmakeM  BuUdinS 
127  Fifth  Ave.,  NEW  YORK 


deck  tk  KcBB  waaied  aad  fadatc  wiA  mosat.    Writt  sat      »idrm  on  itttem  of  >»r 


1 


Doll's  House 

OulSt  MMKain*  loeta,  daatena 
maCarWla  to  maka  thIalll.M 
Hooaa.     24  In.  hlch.  W«ijri>t 


9 
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Says— 

HOLD 
YOUR 
FURS 


Doa't  mU  a  dollar'*  worth  to  anyone  until  )ou  ai't  HILL 
BK08.  OfflctsI  Fur  Prlc«  U«t  ikn<l  mK<  the  ••xtrn  high 
piicM  Wft  nri<  pntina.    W«  Chars*  C^wimt— 
■■■^HIH    V^'rite  forOffii  ibl^'ur  Pric<-  LIk(. 
^^^^B^y  crvtn  of  Hiu  Trui'ptTx."  S(i|>pl>  dnl 

^^^^K^P^P    and  Uume  Likwo    All  •••nt  FItCK. 
■   ■■^■^H   coupon  or  a  po«tal  card  will  do. 

HILL  BROS.  FUR  CO..  302  Hill  Bids..  St.  Loui^  Mo. 


MAIL  COUPON  TODAY 


HILL  BROS.  FUR  CO..  302  Hill  Bids..  St.  Loois.  Mo. 

S«nd  ni<'  KKKK  y..ur  Ortuiiil  Kur  Price  Li»t.  "'SiK-rfl" 
Of  Big  Trui'iHTv"  Uiiiue  X.uwi<,  elcv 

Name  

Town   

Sute  R.  F.  L»  


Charge  Storage  Batteries 

For  Convenience  or  Profit 

From  any  alternating  current  lamp  socket  with 
the  CambriclKc  Rectifier.  For  home  or  Karate 
use.  As  simple  as  turning  on  a  lamp  and  fully 
guaranteed. 

Quickly  savt-s  its  cost  and  doubles  the 
life  of  your  batter>-.    Always  ready 
when  you  want  it.  Rcctilicr 
Bulletin  R  sent  on  requt^t. 

Bulletin  Y  of  Wireless 

Telegraph  Apparatus 

sent  for  3  cent  stamp. 

Clapp-Eastham  Co. 

130  Main  St.,C;imbridg«,Ma>i. 


43 


Til*  CarnbrMs*  Bat- 
t«fT  Ch"rg»r.  Pric* 


■h*«t]att  nn  rtfa^»  fur  ■Iwtnrt  raa*  Itlril*  or  t\mf  bird*.  l*Btpnlr<S 
•n4  prrfrrtr4  br  an  nUt  tr»(i  mn*\  f1rl<|  tbootrr.  Tf'a^brt  Ibi*  art  of  winf 
•h««ll»fft  lu^rr«M^  (b'*  ^r^rw  at  Ibf-  trap  iboolvri    orr#^l>  tb»  Uulli 

of  oM  ibontrrti  «baMt  h«w  to  Wmii  ywtnr  blrdi;  ronp^ti  proper  haodllnc 
of  fami  pnta  lb>  ahovlrr  d««B  on  bll  (ua  Mbfrr  tl»  brlaBfat  prsirl  tl>* 
mrr^rl  fliltar  <>•  Taur  r'tn. 

Dta«-<l  •l.-.  l  rlanii'ii  Initantlr  and  HfHdIr  on  broj^-b  of  l>aTT»U.   12  aiwl  20- 
CiAlN;|l  UNLV.  S<-it  mad*  for  airiirii*  iMirrrl  or  pamr  ffuni.  I'oatpaM.  Vi  lfi. 
Wriw  (or  TraaUa*  nwiai  tlwatlM  M*4*  >••)>" 

WILBUR  GUN  SIGHT  •••V.UrSaifcff^  lrr'*'' 


ST.  LOUIS,  U.S.  A. 

Ship  where  all  the  "old  timers"  ship 
— to  Anierica's  greatest  fur  buying 

and  selling  organization.  And  the  check 
will  aatlafy  vou.  ) because  Taylor  always 
grades  your  p(*ft!t  up.  Find  out  why  more 
than  a  million  trappers  have  shipped  to 
Taylor.  Shipfurs  voanowhave— oMoraoundlc. 
BotvinrMfa.  N^t^xiT  kM>w»  how  Innc  prim  will  atay 
WD«r*  tbay  ar« .  Maka  a«r*  rmi  r«<  r*«r*  Mwt 

P.  C.  TAYLOR  FUR  CO. 

2S  Par  CxskaiB*  aHlMb^  %1.  LOUIS.  U.  S.  A. 


America'f  Finest  Canoe 


Because  it's  built  that  way 

Write  for  Complete  Catalog 

RACINE  BOAT  COMPANY 
Dept.  fel  RocliM  Wisconsin 


23  Jeweled 


Size  12 


20 -Year $ 

Gold-Filled 


jr^li  wherevfT  you  ;>lcu€ 
—  il  yuu  can  <lut>licate  our 
ottfT  iinrvrbcre  lor  one  cmt 
icsi  th.^n  |JS.OO-orll  ior  | 
any  rr*vt>n  \uu  ar«  not  per* 
{«tly  >atnlicil  wtthln  TO  <i.,y\—»r  will  refund  your  HMiier.  J"*t  think 
—  a  (c»rh.  fUinntred  iiio\rntcnt.  prrfett  llmekrcper,  (o  bcauiUul 
12tiu.O|'rn  lAt  r  r.isr  KU.iiantr^  to  wrir  20  rran  —  Ukcly  to  last  a  IUr> 
time  -<or»iilyS12.00.  A  -  li\Jrj;.  Alto  tame,  eicrpt MKiolId  cold 
caw  — (J49  »-il'J'-i  — "  I' iTi  r  onhrSaO.OO.  A'o.  M'JO?.  SataUctian 
irnir  iniecfJ.  Ord«r  from  tlila  Ad.  Witch  irnf  anbft  In  examine 
!i'in  it   \"ti  vM^li  —  ri"  rti  urs  ! ri  .1  ;\  in'.c     No  rilk.     Wi II*  to^ay. 

SEND  FOR  BARGAIN  CATALOQ  21 

of  watehos,  diamoiKla  and  iawolry.   S«Te  monrir.   Our  prices 

uiic-itufil  u>  onc'Suil  Irss  tri.iii  .I'.kri.l  Ly  Ixal  dcaletv 

B.  GUTTER  &  SONS,  Wholesale  Jewelers 

lEst.  1S79).  170  Mssssu  St,,  Dtv.  21,  Msw  Yprti^ 


Google 
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TRAPPERS 


■a  time  to 

et  the  BIO 
ONET  t 

Ship  to 


FUNSTEN 


Dont  takfl  chances.    Ship  to  the  l«r««»t, 

tfewK— <fnrhoo»ginthnbo«ine— — ForatPti 
— eatmbllihed  38  y»«r»- known  »J1  over  Amer- 
ica for  fairest  Bradins  and  hlghMt  pHoaa. 

Bhippins  U«a  FREEI 


Fnnsteit  Bros.  &  Co. 

Intarnatlonal  Far  Cxebanfa 
565  Fustta  Bldf.  ST.  1X>UIS.  MO. 


if 


1      RaiscBeliiian  Hares  for  Us 


Wonderful  profiu  easily  ni*<1e  »t  home.  Wr  l-jrnlsh  CUw  A 
ftixk  %nA  luy  yo-j  i'l  \'<  111  a  |>.ilr  ami  ri[rrr»»  ohugei. 
laIeT«Hnif  III  istrjtcil  ciulnif  ind  ranli.vt  FRCL 

UNITCO  FOOD  A  FUR  ASSOCIATION 
32«  W.  4Slh  Bl.  D«*h  2  Naw  Veiii 


World's  Best  Poultry 
Journal 

YOU  BE  THE  JUDCEI 


MONTHS'  T 
SUBSCRIP 

SKNI)  U.  S.  .STAMl-S 


TRIAL  1  C5« 
TION  X 


tTollnbow  to  k*ep  |)oiiltry  with  KreKtMt  profit; 
Rl  to  168  \<w:  -fith  T«'«r.  Bwt  nrtii  l«>ii;  <ii|i'rt  iMl»ic«; 
I'Terj  nnmfwr  pr>fii»<'lr  lll"»triit«il  1  >rr.,«Oci  2  yr«.,tl.OO. 
Reliable  Poultry  Journal  Pub.  Co..  Dept.  IIB.  Quincy.  III. 
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TMiAPPMMiS 

CET  HONEST 
  ORADINO 


Our  Policy  is  "A  Square 
Deal  to  Every  Shipper" 

Ship  to  us.  We  pay  what  we  quote,  and  do  not 
andersrade.  We  send  you  rash  same  tl.iy  your 
furs  are  received,  and  pay  hiKhest  market  price 
for  all  kinds. 

Our  (traders  have  years  of  experience.  Their 
honesty  is  the  basis  of  our  30  years  of  success. 

WE  KEEP  YOU  POSTED.   Get  our  price 
lUt.    Shipping  tas*  and  trappera'  infor- 
mation SENT  FREE.    Write  today. 

McCulloogh  &  Tumbach 


lOO  N  Man  Sl.  St.  Loui*.  Mo. 


you  WILL  DANCE 

with  joy  when  you  get  your  returns  for  fura 
shipped  to  the  Abraham  Fur  Co.,  the  house 
that  never  disappoints  fur  shippers.  Our  expert 
graders  in  our  "Take-up"  Department  have 
positive  instructions  to  see  that  every  shipper 
gets  a  liberal  grade  on  every  skin  and  are  held 
accountable  for  all  furs  taken  up  by  them.  Our 
prices  are  the  highest  ever  known  and  now,  more 
than  ever,  you  need  the  services  of  an  old  estab- 
lished, reliable  and  experienced  fur  house. 
The  are  no  fur  houses  in  the  world  which  have 
these  qualifications  to  a  greater  extent  than  the 
Abraham  Fur  Co. 

SHIP  EVERY  PELT 
VOU  HAUE— NOW 

We  urse  you  to  send  us  your  next  shipment 
of  furs  and  let  us  prove  to  you  that  our  price* 
are  the  highest —our  grading  the  most  correct 
and  liberal  and  our  returns  most  prompt.  We 
have  been  in  the  fur  business  continuously 
for  43  years  and  we  have  made  more  staunch 
friends  and  have  a  larger  percentage  of  reg- 
ular old  shippers  than  any  other  fur  house  m 
the  U.S.  Tnese  facts  justify  our  claims  that 
Abraham  is  America's  Leading  Fur  House. 
Other  fur  houses  make  theSe  sameclaima.but 
it  is  generally  concedwi  by  our  competitors 
that  the  h.irdest  fur  house  tofight  against  for 
buniiKwb  lh«  Abrnhnot  Fur  To.  WhvT  Becaoae 
our  rt'tumM  nr»  nlway*  tnp  nf  the  market  and 
ony  fur  Iiimiiic  thiit  mtal-itii  Ke«p  i>ar«  with  nawlll 
haw  tu  no  Home*  und  bv  oa  ttio  job  early  and  late> 

Clinni  tWLiC  opt  onoof  .\hrahnm'ii  wonderful 
>UrPLlL>  .^nioke  l>iiinix)  -  %Z  (Ml  ponli.ald^ 

with  citru  <'iteii«i<iii  $2.  Id  Abnihnm'x  Animal 
Knit*  and  Tniil  .S<'<-iil  91  (M)  ].<<r  bottlo.  ;t  ImKIIm 
f<.r>2r.O.  JU.|.ilinrK'iin  in  Kainr%it»»r>  95  Get 
our  fr(>e  Uiok  "Fur  Frn  tK"  utid  Tr«pi><>r»"  Kapply 
<'atnl<>M.  ll'iifrw  iln>p  umi  ci>rl  todajr.  Wt-^kly 
KeportB-Tiiitii  iinil  othor  lltertiture -al«o  fr«*e. 
(iHt  the  wholm  buainoM  with  cue  portal  card— 
write  (odtt)'. 

Graham  Rir  ^v, 

213-215  North  Main  St.,  Dept.  466 

5 1.  Lttzii  5  y  iySA\ 

"Ship  your  furs  to  Abraham" 


Goo^ 
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BiggestCheck 
for  Your  Pack 

Ship  your  furs  to  Becker  and  you  will 
be  just  u  well  satisfied  as  Harve  Garriot,  who 
says:  "For  the  past  Si?  years  1  have  shipped  yon 
all  my  furs,  which  runs  into  many  thousand 
dollars.  You  havealwayspaid  roe  more,  yoursort- 
ingaud  grading  has  always  beeo  absolutely  fair." 

Honest  Grading 

84  yeara  ago,  Becker  Bros.  6c  Co.  formulated 
apt*n  to^de  fun  riirbt  up  to  lOO^l  of  their  ▼alue. 
Ever  since  Uiat  pl&n  hmM  brought  the  utmott  in  caah  to 
tbomapdi  of  shipperB. 

Why  We  Can  Pay  the 

Highest  Prices 

We  are  able  to  pay  the  highest  prices  and  grade 
up  to  the  limit  becauie  we  are  one  of  the  oide«t  and 
bett  known  flrmi  in  the  fur  bacinesa.  The  largest  and 
beat  manufutareni  look  to  ui  for  their  aupply.  There- 
fore, with  such  an  enormoui  market,  we  can  grade  fun 
rifbt  up  to  100^  of  their  value  and  pay  hiirheat  pricea 
to  fhippert.  We  pay  <M  traruportation  co»i  and 
cKarg*  %o  commiMion. 

Write  Today 


Sit  tight  down  and 
mail  u  ■  t  h  e  coupon 
and  we  will  tend  you 
FREE  onr  price  lilt  and  market  report.  Don't  wait  a 
minote— time  it  flyinff.  J  oat  write  your  name  and 
addreaa.  Send  in  the  conpon. 


I  Becker  Broc  &  Cm^  Dcpt  1359. 


41«  n,  Oearborn  St.,  CUeam 
1S9  W.  tttk  St^  New  YertiClty 
too  Dccaiw  St.,  New  Orleaaa 

Please  tend  without  obliiration  to  me  your  special 
ofliBr.  FREE  piice  list,  Duirket  report  and  stiippins  tac. 


Namt 


AddrtMt. 
Tovon  


Plcate  Uention  Popular  Uechantct 


Trapper's  Guide — FREE! 


Trappers  and  Shippers  —  don't  wait, 
write  In  to-day  for  Rogers  big  improved 
Trsppcm'  Qulde— it'a/rM.  The  birgeBt.  beai 
work  of  its  kind  — hang  the  cover  on  your 
wall — it's  full  of  color  and  action  — meant 
lor  real  outdoor  men. 

Complete  llats  of  traps  and  trap* 
par's  aappUes  at  lowest  prices  - 
Game  laws— all  the  haunts  and  hahit«ottlM 
lur  bearers — every  trapper  needs  It— aod 
It's  FREE.   Rogern  pays  blgbeat  pricea. 
quickest  cash,  and  ehlppingcharge*  on  furs 

—dnali  dimt  with  yuu,  the  aquore  deal  w«y— 
SnKllnSdone  by  expeni.  Noromniwslon  rharsed. 
Wr1(«  today  lor  Trappar'a  Guirle--fla(  pncju  and 
marfcM  report*  all  winter  through— Sarvic*  Fre«- 
don't  dalay—Modcjud  today.    AiAraw  OtfClOS 

ROGERS  SXLOUIS 


Dollars  in  Hares 

We  pay IT.OO  to  $1 1.00  a  pairand  ex- 
press charfres.  Big  Profits.  We  fur- 
nish guaranteed  hi^rh  urade  stock 

nn<1  buy  all  you  miKe.  Tine  bark  ynrd.  hnrn. 
c^  Uar.  aide.  Cmlitrt  lai  llBttntod  Catalac  FREE. 
STANDARD  FOOD  &  FUK  ASS'N 

.'."7  h  Hrc.».i«.v  NEW  YOR 


Ol,DEST.   LARGEST   AND  BEST 

Poultry  Journal 
6  ^RYa"!  25  Cents 

/n-riiftK  o»t>r  100  t'<U(«*a  p^r  imup— tplla  how  to 

f(M->l,  liouiK'  and  l>rt-v<]:  horn  to  iwcurf  hlgtb  >'ffi 
pr<i<liii  t  ion  ;  linw  t'<  I  ntcli  and  re»r  iionltry  aiu  c«wfuilT.  >.s- 
tui  lh74.    Oul}  'jr>  c«-utii  for  tj  niontha  or  tl  00  for 

U  ><.nra  CM  iMueai.     Stitmin'  uc'OC|>t4>d. 

Amarican  Poultry  iMimai,  27.823  Flymoitlh  Ct..  CMcags 


P 


LANS  FOR  POULTRY  HOUSES. 

ALL  aTVLEk.   ISO   ILLUaTKATIOMa.   SCND    10  CKNTa. 

INLAND  PuuLTKY  jouKNAL,  o«pt.  ;4.  iBaiasapolU.  Isl 


"^a  Great  Book  on  Trap- 
ping.  Full  of  hints  of  how  to 
make  big  catches.  Holds  you  with  the 
thrilling  advcnturta  of  America's  trappers — 
Crockett.  Carson,  Boone,  Kenton  and  others. 
Tells  of  their  skill,  daring  and  woodcraft.    It  fol- 
lows  them  on  the  trap  line  and  carries  you  down  to  the 
methcKis  of  the  present  Hav.  with  a  wonderful  fund  Of 
secrets.    Book  sent  FREE  to  fur  trappers  only. 
Write  today.   We  will  also  keep  you  posted  on  the 
fur  market.  •»  r» 

Culf  Export  Co. 

1125B-W.  35di  SU 


Ckicafo,  lib. 
U.  S.  A. 


Google 


POPULAR  MECHANICS  ADVBRTISIIfG  SECTION 
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This  Is  your  big 
opportunity  to 
cash  In. 
Fur  priooo 
■ro  hlghor 

than  evar.  Tha  damand  Is 
haavlaat  In  fur  history. 

Our  pricts  arm  Ciuarantard. 

SEND  US  YOUR  FURS 

One  Bbipment  will conv iocs 
you  that  it  pays  to  do  bu«i-  - 
neaa  with  tho  EAOLE  FUR  COMPANY,  i 
We  pay  the  hiirhest  pricea  for  all  kinds 
or  f  ura.  Our  Erradio?  ia  honeat«nd  reli- 
able. Every  skin  ehipptd  ua— one  or  a 
tbouMDd— ia  carefully  handled  by  fur 
azparta. 

WE  CHARGE  NO  COMMISSIONS 

We  oharoanocommlaalonwhataoawsr 
lor  handling  your  fura-and  wa  aend 
I  you  apotoaah  tha  day  your  ahipmant 
La  rscaivad. 

Mail  A  Pout  Card  Today, 

Before  •hipping  a  »inii\o  fnr  to  anyone,  nend 
for  our  price  lit.  mu-kct  report.  «nd  ih/ppi^ 
I  tags  .irforiil.h«l  FItKE.  bur  InforiaatKn  fi 
^worth  money  to  eyery  f ar  ahippar.  " 


FAGLE  FiiP  Tn 

ST.  LOUIS. MO..  U.S.A. 
MAIN  &  MARKET  STS.  DEPT.KH 


& 


Raise  Rabbits  PrVfftl 


aul'-kly  m»J«.  Wm  aapplir  alock  ud  •huw  yu  vih<<rm  to  inirhi-( 
IruqralM  f or  t3  to  t2£  each .  <irt  <Hir  beaiiUful  illuatr»li"l  hi^ik 
COMMON  SENSE  RABIItT  RAISING  ui<l  l'r<>Jip«>--u*.  IpIIk  ^>'vr. 
lOc.  M-pM*  rabbit  maculiM  lOc,  k>th  NONE  KRKK. 

StiM'i  OwtUn  iMlmwnm  Ca.  720  C— M  B^..  KmiatOtT.  Mo. 


MONEY 

IN 

MUSHROOMS 


NOW  TIME  TO  START 

•lO  OCMANO.    MtOH  PRICES  B  El  NO  PAID 

An  uncrnwtJtHl  <><  i-tipnt luu.  Kxrei>- 
tiuuul  oi'port un i I i>-«  for  ll»e  men 
■  ml  wnnuni.  Kaiicct  nt  tuitne.  Ouir 
•mall  atiara  n«4»d»<J.  Smalt  * ipvndlture  wkll 
■tart  ro<i  In  a  sirarci<rai  monar  -makinf  .nt^rprlaa. 
Bit  proAu.     Booklet  trilinc  all  frr*.  wrila. 

Nat*l  Spawn  C»..  Owl.  U  ■  Priatitan .  IW— . 

POULTRY— RABBITS 

"MONEY  IN  BOTH" 

Poultry  AtJvocafe  50c  yew.  Out  Great 
Rabbit  Book2 5c.  Paper orjcypar  and  ho<i|[ 
65c.  Sample  of  p-iprc  and  Uoolt  l  ist  nSEF.. 

POULTRY  ADVOCATE  Dept.  B^.  SYRACUSE.  N.Y. 


THE  INSmUMCNT  OT  QtlAUTY 


CUAM  AS  A  BKtX 


Semipermanent  Silvered 

PHONOGRAPH 

NEEDLES 

Make  your  records  last  longer 
and  improve  the  tone! 

THE  ordinary  steel  needls  fits  ths 
record  groove  when  it  ia  new.  It 
wears  rapidly,  however,  and  being 
tapered  tends  to  shear  off  the  sidsa  of 
the  groove  as  shown  above.  This  results 
in  poorer  tone  and  shortened  record  Ufe. 

Sonora  Needles  have  parallel  sides  and 
as  they  slowly  wear  down  they  fit  tho 
groove  perfectly,  always  keeping  the 
record  in  ideal  playing  condition. 
Sonora  Needles  are  designed  for  use  on 
ALL  MAKES  of  steel  needle  recoids. 

These  Sonora  Needles  play  many 
times,  are  more  economical,  more  con- 
venient, save  constant  needle  changing 
and  MELLOW  THE  TONE.  These 
needles  give  th^  maximum  of  satisfactiott 
aiul  are  the  most  economical  ultimately. 

17  D  17  17  f  ^  sample  needle  will  be 
rllljlj      Riven  FREE   so  that 

you  can  prove  its  merit 
for  yourself.   Write  for  yours  today. 

Three  Grades 
Loud,  Medium,  Soft 
25c  per  card  of  5  In  ^'^ffffff  40e 

00tuira  9l7omi$ra{ii|  MsB 
dom^jana.  Irtr.' 

GEORGE  E.  BRIGHTSON,  Prtri4*mt 

279  Broadway      Dept.  E      New  York 
Toronto  Branch;  Ryrle  BuUdl&s 

Bawara  of  aioBilarly 
cenatructad  needles 
of    inferior    quality  1 


CAUTION! 


Plea*c  Mention  Popular  Meehanto* 


Google 
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Chnsttnas  Joy  for  Girl  and  Boy 

Make  it  a  Flexible  Flyer  Christmas!  The  cleaner liveliest,  most 
heathful  sport  of  the  season — sledding  with  the  famous  FLEXIBLE 
FLYER,    Its  patented,  non-skid  runners  which  grip  ice  or  snow 

make  steering  easy  and  coasting  safe,  comfortable 
and  fast.    The  new  steel  front  takes  up  shock, 
adds  strength  and  prevents  splitting  of  seat  and 
rails.    Saves  shoes  and  prevents  wet  feet. 
Seven  sizes — 38  to  63  inches  long.  Look 
for  the  name  and  fying  eagle  trade  made 
seat.     None  genuine  without  it. 

COCFi  Cardboard  model  shows  how  die 

Write  for  it. 

S.  L.  AUen  &  Co.  ioil^b- 

Flexible  Flyer 

-^the  famoas  steering  sled  with  non-skid  runners 


YOU  can  BUILD  this 
PHONOGRAPH  eas//y/ 

TREMENDOUS  SA\^iNG  IN  COST 


You  don't  need  to  be  a  cabinet  maker.  We 
have  made  it  an  easy  and  a  pleasant  job  with 

0«   \* C*     J  ¥il  We  furnish  blue  printa.  diairrams,  motor, 

UUr  OimplirieCl  irlanS  '•■ady  built  hu™    cabinet  i)kc».s  and  all 
*^  motJi]  parts  complet*'.  Yon  do  the  mMrm- 


motji]  parts  complet*'.  Yon  do  the  mMrm- 
blinir.  6  model*  to  choo««  from.  A  few  hcHim"  work,  and  you  will  h«vf  fine  a  type 
of  phonograph  as  any  produced,  and  at  a  price  away  below  what  you  would  pay  in  a  ntore. 

Keep  the  Savings  in  Your  Pocket 

Machines  play  all  records,  have  a  wonderful  tonal  quality,  excelled  by 

rone.  No  n«>«"d  nnw  for  any  family  to  be  without  a  phonojrraph  booaune  of  the  cost. 
THF,  MAKAFONF  iwilvea  the  problem.  BHII-D  IT  YOIIR.SEI.F  AT  LESS  THAN 
ONE- FOURTH  REGUI.AR  COST,  but  equal  to  the  hi»rh  prioed  cabinet  machines: 
Free  Reoordn  with  each  outfit.  SEND  TODAY  FOR  FREE  CATALOG  and  full 
particulars  of  our  wonderful  offer.  Many  n  munufarturrr  f^l  iiis  start  in  this 
way.    Why  not  you?   Hutld  marhnus  and  sell  to  your  friends.    Aik  its  about  this. 

^^T'^^^^  ?T  r  V  n  AGENTS  ATTENTION 

W  Ix,  JL  I  JtL  Jl  \J  LJ  /\.  Y  I  I  You  can  inakv  and  8<'ll  thia  machine  from 
MnncDy  DununrDiMi  ctiMi  V  m  I  our  pinna  at  a  profit  of  S.'>ll  to  $75  CAch. 

133  bpnapT  m*.  JU      UamSL.  UMjo.  II.  |  jj,,^       ^^^^  opportunity  lo  make  biir 

(money  and  become  independent.  I'lean- 
nnt  and  profitable  work.  START  TODAY. 

  I  Modem  Phonograph   Supply  Co. 

8tr««tAddr»«   j  133  Sfti^g  BIdg..  SlSSs-CtowSt..  Oaap.lD. 

OltrorTown   i^^^^^^^^^^^^^^^^^^^^^H^^^^^H 


Cirn^U-m^n:  }'\rwmfi  »0u<\  m^i  full  t>vti''uUr«  of  70«r 
MAiLMti>s>»  pro[io*llk»n.  witbout  oblLxBlkm  tn  mm. 


Google 
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All  Aboard  for  a  Merry  XMAS! 

XeD  Dad  to  make  it  a  regular  Xmas  by  buying  you  a  Lionel  Train,  so  you  can 
play  at  real  railroading.  Lionel  Trains  are  mechanically  and  electrically  correct 
—  faithfully  reproduced  from  real  trains.  Made  of  steel  (not  brittle  cast  iron); 
last  for  years.    Beautifully  finished.    Special  high  power  motors. 


i 


i 


Saves 
Batteries 


mm 


wRnt 


mm 


LIONEL 
"MULTIVOLT' 
Transformer 


BIG  COLORED  CATALOG  FREE 

The  New  Lionel  cstalog  ahows  Lionel  line 
in  natural  colors — freight  and  pasaenger 
trains,  armored  cars,  statlona,  tunnels, 
semaphores;  everything  to  start  a 
real  railroad;  all  rcaaonably 
priced.   Get  yours  early  I 

J.  Honml  Cow«n.  Pr«». 

THE  LIONEL  CORP. 
4&X^.  E*i*l  21st  St. 
NEW  YORK.  N.  Y. 


Our  BUR£AU  OF  INFORMATION  will  answer  all  questions 
rvi^arding  articles  appearing  in  this  magazine. 
kihta  Bareia  of  Information.  Popular  Mecknio  Mipziie,  Gucato 


CANARIES 


Fincut  Kdlli-r*  for  Hreedsrs 
or  h iinrli'm,  f  ullyKuarantovd, 
t\<>  (KJ  u|>.  Keplring  stamp. 
Buftalo  Canary  Bird  Brvvdlns  Plant  and 
<,CrMMU2)   &U-<8llioiia(ttoAil.,  lUFfAlO,  I.T. 


Taxidermist 


SAVE  $4 


Buy  direct  Save  $4  to  $5  on  this  superb, 
first  quality   business   man's  shoe. 

tills  special  introductory  offer  is  made  to  acquaint  you  with  the  excellence 
of  Henry  Blake  Quality  Shoes.   We'll  send  you  a  pair  on  approval.   We  want  you  to  SEE 
for  your^wlf  this  highest  grade,  fiuaranteed  shoe.    We  want  you  to  s<f  the  superb  qualilv 
—the  excellent  style—the  fine  workmanship.   Tr>'  them  on.    Note  their  fine  appear  ' 
ance;  their  ease  and  comfort.    Note  espt-cially  the  finest  quality  leather  through- 
oat.   Compare  them  with  shoes  costing  $4  .ind  $5  more. 

Loolc  How  They're  Made 

See  specifications  to  the  right.    Few  shoes  are  made  so  good 

these  days!   Ask  your  shormaker  !  Ami  such  a  low  price  !    Dealers  can- 
not buy  this  shoe  from  u.s  for  a  i>eniiy  le.ss. 


The 
PnsicUm 


Thta  prevM  H:  If  you  can  •qual  ttila  fin*  sho*  at  your  doalor'a  for  aa  low 
a  prico  aa  wo  aak,  we'll  rslund  ovary  cant  and  you  can  hoop  tho  ohooa  I 


Don't  drUr.    Order  at  once  while  thi^  ofirr  ■■.1/  ,f  n't  :r.i  f  a  ftnny     Wr'll  sm-l  v<-u  a 

pair  on  approval,  fiy  onlv  t*". "n  irriv.il.  t-ln'  'r«  irM*  t<"<'Jll<*  "  you'rr  nn|  coiivincnl 
o4  roiiT  iiif  sa^-irtf  il  vou'rt  nt'l  dflisSt-  'l  with  tli--  rcii  rn  tfictii  ami  wrMI  rcfunil  r\try 

cent.    Man  coupon  NOW.    Si.xc  M.-r.    Only  ono  pair  to  a  cuotomor. 

HfffTfnff.»:    h'.Tft  V.ifi..iij/  lUink-  i>f  ' '/.iivigr/. 


Speddcaltoia 

If.ithCT  viri]|.<i.  •hnlr 
au.irirr  t^-liit-hri  l-uU 
Icniflh  ilouMt  vOrt'Ulrr- 
folr  ol  W%t  Sit  I  u.tk  Unnrx] 
Irathrr.  llrnninr  i;i"»lvr.if  »rll: 

 rh  innrr -.iilr.    I'.  S.  i.ii»W"n  Rul  >Tr  hcrl  Gtumi- 

trr.l  ,{Taiii«<l  lr;i<hrr  t.ountcl.  (".rtiume  lr.»lhrr  inrirr  vir 
Wr\c.i.iriiol    llDin(.      t.lDr<1    nmvur      l>.';llt  stl;c)if<l 
wh'rrvrr  wear  romr^.    An  all-V.»»hrf  Mi'h-  ol  rr.il 
/im/ ijiialinr.  Mail  coupon  N'ow.  <H-t  v<>  i axttraral. 


Fit  Guaranteed 

If  not  sure  of  size,  place 
foot  on  piece  of  paper 
and  outline  with  pencil. 


j — HENRY  BLAKE  CO.,  D«>t.  1209  

'  19th  St.  and  Calif oraia  Ats..  Chica|ro,  ID. 

I  Send  on  approval  one  pair  shoes.  '  Presi- 
dent" moael.  I  will  pay  $8.35  plus  postage.  Nenm... 

I  on  arrival.  You  are  to  refund  my  nooney, 
with  postage,  if  I  am 

I  not  pleased.  5ue   Address . 


Goo 
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At  the  days  go  by 
yoa  will  develop  a  cer- 
tain  attachment  for 
your  Dixon's  Eidorada 

Unconsciously  at 
first,  and  then  con- 
sciously, you  will  find 
yourself  selecting  it 
from  the  several  pencils 
that  lie  on  your  desk. 

With  the  first  touch 
of  pencil  to  paper  you 
will  realize  that  here  is 
a  pencil  that  fits  your 
hand  and  your  work 
better  than  any  other 
you  have  ever  used. 

Tell  us  the  kind  of 
work  you  do,  enclosing 
15  cents,  and  we  will 
mail  you  full-length 
samples  worth  double 
the  money. 

ELd^O 


Made  in  n  Ltadt 
—one  for  every 
n4*d  orpriftremtt 


JOSEPH  DIXON  CRUCIBLE  CO. 
Pencil  Dept  10-J  ,  Jertey  City,  N.  J. 

Canadian  Diitribulors 
A.  R.  MacDougall  &  Co.,  Ltd..  Toronto 


Please  UvnXion  Popular  Mechaniot 


ROYAL 
Christmas  Gifts 

Get  the  pick  of  the  market 
and  the  biKKt'st  values  for  your 
money  by  ahoppinRr  NOW  in  th« 
KOY  AL  Catalojr.  No  more  mar- 
v«"lous  aelection  of  beautiful,  ap- 
propriate Gift*  was  ever  shown 
than  tho  Diamonds,  Watches  and 
Jewflrv  it  pictures  and  defcriben. 

YOUR  CREDIT  IS  GOOD 
W©  will  chip  yiiu  ANV  AKTIOJ.K  for  /V«x? 
£Taminari<'n  and  open  a  regular <.'bar|{e  Ao- 
coiinl  wilt  jou.  Settle  later,  an  convenient — 
monthly  or  weekly.   Liberty  Bondx  accepted. 

lO  MONTHS'  TIME 

Don't  biiv  n  ■liittie  Chrintmiui  prMent  nntU  too 
post  .To«ir*-lf  on  oar  f  jNK  I'KOrrr  PRICKS. 
We  bujr  in  t  he  worlil'*  l>liimi<ni]  Market*  and 
■elltoyoti  l)IKK(7T— ail  inl'ldleni»n  cat  ouC 
We  wiinl  }OU  to  UT.E  oor  kikxIb  and  LEAiiM 
our  prloe*. 

SEND  for  THE  ROYAL  CATALOG 

It'a  likr  a  wullt  Itir-'Ugh  *  woDdpr  irL>f:il. 
BnltUnl,  pcikctlv  cut.  HIkIi  qiullty  Ui«- 
ftiunds ;  s^thd  fL>]d  Wjtchcs  wtih  wurki 
br  wnrliJ  -  r>n««n>d  makar*:  Jvwrirr 
(n   thr    latvit  p*tt«n<«.  dklDllMt 

Xvrrr  vticl*  UUARANTBB0 
Kint  UuaUty  In  »yvry 


WrUf  for  fKhh  Cmlatom 
rVlJA  y.    A.I,  /«, 


HAMILTON  RIFLE 

lODD  SHWry      ™  -^>*^fc^ssT 

ALLSTEEU/^  WE  ClVE^ 

MACAZINCX  BOY» 

2r     Choic*  of  Six  Gua*  (OB  tear 
M<y  pluii)  for  mIIios  oar  Ma- 
ui FLEir  UMUrx  WaTK>-L»M  M  cntf 
rim//9  «Se  Be»-    WE  TRUST  VOUt 

W  0^  sui  BoiM  Todiy  On  toWal  C»rd- 
'  W<  tend  pronpUr,  Prepaid!  Bty  to  < 
tli«  HMllnsOiatRcnC  needed  in  every  bmit  t 
«li  at  once,  mum  moner,  m  we  dnect. 
ckoMlos  jroor  G«n  Mcordlog  to  ooe  of  the 
Flam  abown  In  oor  Bit  Prentiua  Liet.  100 
Other  CifU  I  Or  Big  C*ah  Comnuuioel  Jaet  for 
pranptaea  a  Free  Gift— So  Oaota  Today 
WAVERLY  SltPFLY  CO,  £36 1 


Anttooptie  Hand  CiM 
will  Improve  the  leaha  mnd  c 
dition  of  your  hand  a.  Aall 
man  wh«  naas  It. 


FLASH    CHEMICAL  CO. 

CAMHRtOCL.  MASS..  U.  S.  A 


$2151 

DOZEN] 

Ani.ltirr  ricrpUur.il  v.ii  ic  In  ^!^n'»  Kamlesa  eocks,  /•>>■  tJii^ 
m.  'i!h  .    J      I  .I'.l  iiii.nili's  i'jlil  out  U«t ;  don't  d«1»jr.  Mnlii 
wriclil,  iiiitjMf  lor  >r.ir  'tMund  »rir!  rrguUr  3SC  T«loe  ;  our 
[ir  .  f  $J.15  lor  lull  Vii.  11  p:.ifi,  postivild.  Whit*  or  aatural  coior 
—  l-^»t  l"ir  wfir,  no  tl>  r.  no  ti'ling.    ir*<'k,  loo. 

Send  No  Money!  ^^AVK'si/i^?:^?!^^^. 

trti  <h»t  i>ii«  i»  >  hareiltt.  ixfrr  m  ir  wton 

N'»lr   Ulr«t  rnff  •trlf  tui.  unuf  nt:  —  . — - 
Eilr*  .trr,r,»  t..,  »r,l  K«-l       I'n.iTlv.ly   not      •^'^J'  • 
S<itiiittut\y^n  ffu.tr<tnte*<i      Wfceii  er^eHag  Deal.  12. 

BACH  BROS.  -rJ-sas^ 

11500  MIchlsan  Avanua.  Oapt.  12,  CHICAQO 


Google 
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Hp  that  Lights  the  Way 


Into  Millions  of  Homes 

Safe — Economical 
Convenient — Dependable 

Turns  Night  into  Day  with  a 
Light  as  White  as  Daylight 

Gives  a  brilliant  glow,  exceptionally  illu- 
minatinf^:  yet  soft  and  restful  to  the 
eyes.  Ideal  for  city  and  country  homes, 
cottages,  camps  or  wherever  a  bright, 
dependable  light  is  needed. 

Lights  with  One  Match 

The  old  time  bother  of  Hshtintr  with  alcohol  torch  hag  been 
entirely  vliminatod  in  thia  patented  Modnm  Diamond  Lij^ht.  A 
newly  perfuctt-fl  burner  nnakca  it  [tossible  to  light  either  lamp  or 
lant^>m  with  unu  match. 

Operates  with  Common  Gasoline 

Generates  ita  own  iraa  from  common  irafloline  which  in  contained  in 
base  of  lamp  and  forced  to  burner  \\y  air  preaiiure,  A  twin  mant«I 
burner  Kives  a  4U)  candle  power  brilliancy. 

Clean — Odorless — Non-Explosive 

The  Dliimonc)  Llnht  l<i  t>erfeolly  <  le«n  iind  odorlcxw  in  lUionorttHo"  nml 
IxxitiTeIr  non-eiiiJi>»ive.  •  'iiti  I  ■<<  i  ii>i-j«l  htjt,  i  nrrli  ii  iii>-«iai'-il<>wii  or  In 
any  other  iHMtitioD  without  in  anyway  utfeetinK  tlie  light  or  ilaoi»«ruliori. 


Sales  Agents  Wanted 


Unliniitt'd  opportunities  open  for  the  sale  of  the  Diamond  Light.  Sales 
Agents  wanted  in  every  city,  town  and  country  district  to  act  as  our  ex- 
clusive representatives.  This  is  an  opportunity  to  build  an  independent 
business  selling  an  article  of  unexcelled  quality  and  universal  usefulness. 

Makes  $SO  to  $100  Weekly 

A^fenl.^  marvel  at  the  eas+e  with  which  the  Diamond  I.ittht  hcMh.  Hustlers  easily  make  $10 
to  ^25  daily.  Every  customer  u  booster.  Hiinriredn  nf  lettt-m  reeeivi-d  expreMwintf  pleasure 
niid  Balisfaction  over  purcha-^e  of  Lamp  or  Lantern.  One  lady  wrote:  "Latiip  ix  adandy.'' 
Another  .said:  "HiKhly  Hatinfactory.  Givink' splendid  Mervice."  Another  wr<ite:  "They 
an-  KTeat!"  "All  you  advertise  them  tn  lie.  and  more."  — "I^nip  if*  line!  "  —  "Very  much 
pln4i>'«.'<l." — "You  couldn't  buy  them  back  at  any  i)rtceif  we  couldn't  Kel  more." — "Great- 
est LiKht  iu  the  World."    "Your  lantern  sure  is  a  dandy." 

Free  Sample  Outfit — Exclusive  Territory 

Build  a  buMinefu<<  of  your  own  on  our  capitid-  »ret  the  benefit  of  our  ndvertiHintr.  Here's 
a  Lamp  with  a  >niarant«*e  and  a  reputation  liehind  it.  Active  n^renta  fiirtii»hed  complete 
aampleoutlita  free.  Write  immediately  HtatinK  territory  wanted— HOW  while  you  think  of  it. 

Akron  Gas  Lamp  Company  ikitoN'oHfo 


Digitized  by  Google 
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Stop  That  Pain 
With  Violet  Rays 

WHY  suffer  nervousness,  headaches,  rheumatism,  skin  diseases  or  any  other 
ailment  that  keeps  you  from  enjoying  perfect  health  and  a  clear,  beautiful 
complexion  ?  The  marvel  of  the  age  is  the  discovery  of  the  curative  value  of 
electricity  m  treating  the  human  system.  Its  mysterious,  magical  power  has  now 
been  harnessed  in  its  greatest  curative  form  for  human  use — Violet  Rays.  A  few 
minutes  each  day  in  your  own  home  will  not  only  relieve  you  of  many  annoying 
ailments,  but  will  literally  insure  you  an  every-day  vigorous,  abounding  health  and 
beauty.  Violet  Rays  penetrate  every  cell  of  the  entire  human  system  and  bring 
almost  instant  relief.  For  blackheads,  pimples,  eczema,  blotches  and  other  blemishes 
to  bodily  beauty  and  complexion,  Violet  Rays  produce  amazing  results. 


Not  a  Vibrator 


Don't  confuse  the  VIOLETTA  with 
Vibrating  Machines.  It  is  not  a  Vi- 
brator. It  does  not  contract  the  muscles  or  shock  the  nerves.  Its 
magic  rays  pass  completely  through  the  body,  producing  "cellular 
massage."  known  to  be  far  more  beneficial  than  muscular  massage. 
It  leaves  no  soreness  after  use  —  only  delightful,  agreeable  relief. 

Violet 
Ray 
Machine 


VIOLETTA 


Tiy  VIOLETTA  For 


Aathma 
Barbers'  Itch 

BoiU 

Hlackhekda 

CaUrrh 

Chilblaina 

Colds 

Constipation 
Dandruff 
I>cafneB8 
Earache 
Eczema 
Eye  EHseaM 
Fallintr  Hair 
Hay  Fever 
Headache 


Goitre 
Insomnia 
LumbaiTO 
Nervousneaa 
Neuralsia 
Neuritis 
Pains 
Paralysia 
Pimples 
Kheumatism 
Skin  DineAsea 
Sore  Throat 
Sprains 
Tonsilitia 
Whoopins 
Coash 


These  sad  many  other  all- 
menu  arti  rrllered  if  by 
msalo.  y  I  CI  I  «i  t  K«yt  pene- 
trate to  orery  cwlL  tlanie  and 
nerre  In  the  ■  y  ■  t  •  m  .  It 
•oaithea  or  ■timalstea,  a*  de* 
iilri>d.  Hemember.  ther«  Is 
NO  (hack  or  pmtm  in  its  umi. 
Hurinli'M  and  painleaa  eTsn 
tutnfiinta.  Thouaands  o( 
■mitll  Imbiea  haro  br'en  luo- 
cevifallr  trvfttetl  with  It 

Get  This  Book— FREE! 

We  want  to  wad  yoa  this 

wonderful  book  dercribing 
VIOI.KTTA  In  detail.  Find 
out  wbst  it  will  dn  to  hplp 
YOU.  8ee  how  thonaandii  ol 
otlieia  hmvtf  cslned  a«lound- 
Inu  romilta  from  it*  qm. 
Ri>ad  whT  It  in  the  moirt  com. 
pact  Violet  ftity  m  s  <- h  1  n  e 
ina<le.  Attaclieii  to  any  litlhl- 
Ing  socket.  Special  e(]nl|>- 
tD<>nt  where  current  is  not 
availalile.  I-roam  how  you  can 
hn<r«  iiti[vfirb  health  and  be. 
witchinB  beauty.  Write  Nww. 

BLEADON-DUNCO. 

Dept.  IQta 
»a«  W.  Ma^ls—  mt^  Chtcam* 


r  

I  FREE  BOOK  COUPON 

I     BLEADON.DUN  COMPANY. 

'         Dwpt.  1012.  326  W.  MadiaoB  St..  CUc««« 

I        Please  aead   me  year  fr«s  book  desorlblas 
I     VIOLETTA  Violet  Raj  Machine 

I     Vaum  ,  

I  ADOBKSa  

I      Cm  8TATB.  

Google 
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AUTOMOBILE 
CATECHISM 

REPAIRmiUAL 


MONEY  FOR  YOU 


THESE  BOOKS 


There's  always  more  money  for  the  man  who  knows.   No  matter  what  your 
work  Drake's  Home  Study  Books  will  enable  you  to  know  your  subject  thoroughly 
and  m^ke  more  money.    Here  are  a  few  of  the  hundreds  in  our  Free  CaUJog: 
AUTOMOBILE  BOOKS 

Brooks^  Aatomobtio  Handbook   »2.00       Ford  Motor  Cnr.  Trurk  an<l  Trortor  AttArh'ta 

AaUnnobi]*  Initlon   2.00       Automobile  CaUKih 

▲atomobll*  BUnlnc  and  Llghtinc   L5U       FtBolK-al  Um  and  UU  Kn«lne  Uandl>ook.... 

FARM  MECHANICS 

Fwm  lI«oh»nl(!i^  Ma«bln«r7  snd  lu  Vgv  to  Farm  F.nxinM  and  How  to  Ban  Them  

8*T«  H»ad  Labor  on  Farm  Cloth  tLOO   Cloth 

Farm  Bolldlnci.  with  Plana  and  I><«crlo-  Traction  Farming  and  Traction  Engineer- 

tlfins  Cloth     LOO         lag  Oloth 

NEW  MODERN  LANGUAGE  BOOKS  w.  s.  aixcn.  ui«.riiy  i  Cfiw 

I  without  aToarher                 Spantali  without  a  Teacher                0«iman  without  aTtsachfr 
 Cl'  th   Cluth  $1.25   Oloth  »I 


91.  SO 

1.2S 
L50 


»L00 

l.SO 


TRJENCH 
VAthontaTMcfarr 


L. 


PRACTICAL 
MECHANICAL 


Eltotrioal  Books  MV^I 


AlternatinK  Current . 

Kleotrlo  Mfitor  C/ontrol  hjratenut   1.50 

wiring  Diafram*  and  Deiu-rliitiona   1.50 

Electrical  Tal>l  e«and  Knulnt^rlng  Data. 

Armaturo  and  Ma«net  Windinn  

Modem  KlectrloaJ  Construction  

Modern  Kl^'ctrlc  Illnminatlon. . . 


11.60 


tso 

1.50 
1.50 

^       1.50 

Motion  Pli  turv  Operation   1.50 

Kleotriciann  OperatInK  and  Teatint  Manual.  1  50 

I>rake'a  Klertrlcal  I>U-tion»r)r   1.50 

Kleotrio  MntorM.  Dirtx-t,  Altcrnatlug   1.5U 

Eleotricml  Meararementa  and  Meter  Testing  1.50 

Brake'!  Te  ephone  Handbook   L50 

odem  Ameriran  Telephony   2.00 

Kaay   RIoctrical  Etperlmenta  and  How  to 

Make  Them  Oloth  LOO 

Operatora*  Wireleaa  Telecraph  and  Tele- 
phone Handliook  Oloth  LOO 

Telesnphx  Svlf  Taught  Uiotb  LOO 

Shop  Praetie*  Books 

Bbeert Metal  Workers'  Manual... Leatherette  $2.00 
Kaaantlala  of  Sheet  Meial  Work  and  Pattern 

^Drafting  Oloth  L60 

Ox7-Aeetylene  Welding  and  twitting  

 Leatherette  1.50 

Modem  Blackatnlthlng  Oloth  LOO 

Machine  Shop  Pradioe  Oloth  lOO 

Praotiral  Merhanloal  Dranlngand  Machine 

Deelm  Belf-Taaght  Cloth  2.00 

Pattern  Making  and  Foundry  Practioe  

 Leatherette  L50 

Qofltral  Inttniotien  •nd  Roforoneo  Books 

PraoUcal  BrlrklaylDii.  Kelf  Tauxht... .Cloth  ILOO 

Praotlcal  Btonamaaonary.  Helf- Taught. Cloth  LOO 

Practical  Up-to-date.  Plambing  Oloth  L50 

Hot  Water  Heating.  Steam  and  Oaa  Fitting 

„  Olotfi  1.50 

Practical  Handbook  for  Millwrighte... Oloth  2.00 

Kleaientarr  Obemiatn,  Self-Taoght... Cloth  1  OO 

Complete  Oouraea  lu  01»11  Herrloe  Cloth  1  50 

Standard  <?ynlonedlB  of  Ilooli>ea  Cloth  1.25 

American  Htar  Speaker  and  Klocatiuniat.CWfe  1  25 


Stoam  Enginoarlng  Books  *';^*4Vm.7^ 

Swlnuli'  k  It  ir4i»<K^k   lor  S;<'am  KnitinccrB 

and  KU'«lii>-iau»   $3.00 

Ooniploto  Kiaminallon  Uueatlona  and 
Anawera  for  Marine  ana  Htationary  En- 

glneera   2.00 

8t«am  KoilerK  Their  Oonatructlon.  Oareand 

Ot>eratic)n,  (.'oevtlona  and  Anawera   2.00 

Swingle'*  Cttt(  I'h'am  of  Kt4>am.  Qaa  and  Elec- 
trical Kngin>M-ring   1.50 

Books  for  Railwiy  EnQinoors  and  Flrtmtn 

Modem  Locomotive  Knglneering   $3.00 

Loromotire  Engine  Kreakdownt  and  How  to 

K«patr  Them,  with  Uueatlona  and  Annwcrs  2.00 
Flmt.  Sec^md  and  Third  Standard  Kxamino- 

tlon.Que«(tiona  and  Anawer^  for  Looomotire 

Mremen   2.00 

Oomplt<tr>  Airbrake  Examination  Qneatlons 

and  Anawara   2.00 

Fainting  Books 

Scene  Painting  and  Bulletin  Art  Oloth  $3.(X) 

A  Show  at  Sho"  Carda  Cloth  aOO 

3.04) 
3.00 
L50 
1.SO 
L25 

1  00 
LOO 
1.00 
L2E 


Sign  Painting  Cloth 

Htrong'*  liook  of  Dealgna  Leatherette 

Hlgnl'<l'a  Alphabets  Cloth 

M(<dt*rn  Pnlnter'a  Cyclopedia  Oloth 

Aotomobile  Painting.  Oloth 

Eatimatea.  Ooata  and  Profit*,  HoQno  Painting 

«nd  lnt<<Hor  Decorating  Cloth 

New  Hardwood  Finlahlag  Cloth 

Th«)  Amateur  Artist  Cloth 

New  titenclla  and  Their  Uiie  Cloth 


ONLY  $1  TO  $3  NOW! 

Onter  Irom  thl>  pagt  —  on  out  moo«y  hack  plan.  ThU  1%  tht  last  ofler  ol  «h«e 
JWctly  B«w  books  at  the  old  price*.  Think  wliat  the«r  book*  will  motn  lo  you  I 
Order  today.  Send  name  ol  Ixioki  wanlrd.  with  the  pfitd :  the  »>o<)k»  will  come 
postpaid.  If  aat  ntlWartary  r*t«ra  la  S  «ayi  aa4  yaor  bmb^t  win  h-  rrfuadrd. 
CATALOG  FREE  :     ^r  'r.*  ut>k«  luu  a  rr^at  many  Mhrr  iwwful  hotna 

Drake  beeka  are  for  sale  at  all  leadltic  Beoli  Storaa. 
Do  net  accapt  aubatHwtaa. 

FREDERICK  J.  DRAKE  &  CO.,  Pub/ishers 
iOOS  Mlchiaan  Avenwo  CHICAGO.  ILi. 


Carptnttry  and  Building  Books 

Modern  Carpent FT.  i;  *i>la   Cloth 

The  Steel  Square,  2  Tola  Cloth 

Wooden  Boat  and  Kbipbulldlng  Cloth 

Modern  Eatlmator  and  Conlractom'  (}ulde 

.   Cloth 

Liiiht  and  Henvy  Timlter  FrnmInK  Cloth 

Hnildem'  Architectural  Drawing  Cloth 

Conrri'ltw  Oloth 

I"""  a.......  ,  

:  FREE  CATALOG  COUPON 


$2.00 

2.00 
L50 

1.50 
•i.(K) 
2.00 
1.50 


FREDERICK  J.  DRAKE  &  CO.. 

I008  MicMcam  Ave..  CHICAOO 

PlKaati  fH-n>l  mt*.  fri-«  loul  postpaid,  your  catalog  of  Practical 
Home  StM^y  Boaks. 


Manta 


Digitized  by  Goq^e 
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Leant  Electricity 


^1 


In  the  Great  Shops  of  I 


EARN  $125  TO  $300  A  MONTH 

Come  to  the  countr/'i  oldest  and  largest  Trade  School,  where,  in  3%  months,  well-known 
Electrical  Experts  will  personally  train  yoa  to  earn  $125  to  $300  a  month  as  a  Master  Electrician 

—  juBt  aa  we  have  trained  11,283  other  ambitioua  youns  men  in  our  (rreat  shops  with  $160,000  worth  of  latest 
electrical  equipment.    Come  now.  while  the  sraateat  period   of   elpctrical  construction  in   history  is  here. 


Simplest  Instruction  Known 

You  don't  need  to  take  one  to  fonr  yeara  to  gret  your  traininr. 
Neither  do  you  need  previous  experience.  For  we  use  no  book*, 
have  no  classea  and  do  not  teach  by  correapondence.  Electrical 
experts  stand  beside  you  to  suide  and  instruct  you  while  you  do 
the  actaal  work  with  your  own  hsmK  just  eisriljr  mm  joa  will  later  do 
it  wlien  ynu  irrs'iastA  with  jroar  diploma  mm  Msxter  KIcK'trlclan.  Yoo 
team  eTerjrthiag  from  tbs  aimplMt  drxir  bell  to  the  mighty  aanArator 
motors,  litfhta.  ijowt-r.  h<>at,  eluotrlc  l<>x>inotl*e^  eDKloMrlna.  dtnilan 
Int  iilan  rf>adlnii,  ratimnting — PT^rTthlng  so  jrou  can  handle  the  big 
JobsthstaruoSertMltoOoynegraduatea.  MlaMlmd4MJr><>llTis4ilnullN»«ai. 

FADM   VftllD  WAV  Our  Free  Kmployment  Bureau 
KMnrV     IWn    VTMI    win  help  you  obtain  a  position 
w  />      If  niH-enxftrr  so  you  can  earn  al  1  or  p«rt  of  your  expenses  while  leam- 
lug.   This  bur«aa  also  places  graduates  in  good  paying  poeitlons. 

^^9t<:\Opportunity  Book  Free  ! 

^  %*'.*^*»»    Si-nd  coupon  «t  onoe  for  KHEKOpoortunlty  Book  showing 
^  ''^  ^A'^Sl  ♦»     si-i^res  o(  Icttsrs  from  sm  resiful  iirit'liinte*.  plrturtK  oT 

%     ckI  uid  Blmplv  Invtrtjcllnfi,  wh4>r«by  ^it>#rt«  trsia  fou  for  big 
>«•>•  1°  •bort  tims  at  sinajl  co«t.    WrIU  NOW. 


Bond  coupon  «t  onoe  for  KHEK  Opoortunlty  Book  shon 
si-<^res  of  Icttsrs  from  sm  resiful  iirit'liinte*.  plctunn  < 
nua  iA>rn9  iihnf>a  and  full  ilftalU  of  ih'tm  moit  thoroQsh,  pnu? 
Impla  InatrtJcUnfl.  wh<»n 
bort  tlina  at  amaJl  roat. 

B.  W.  COOKC.  Director 

COYNE  TRADE  ft  ENGINEERING  SCHOOU 

Oept.aV  a»-Sl  East  llllnola  Street 


Chicago,  III. 


LEARN  DRAFTING 


Practical  Instrurtion  in  large  drafting  roooM  In  M( 
shops  with  ei|>erte  standing  beside  yoa.  1  <»>i i ii 
Mnchaniral  Drafting  and  Machine  I>esign,  Inolatl. 
Ing  Automobll(>  Design,  with  actaal  macblBBry 
around  yon,  Take  Hui  Idera*  (^onrseor  ArrhltectnTal 
Drafting  with  Hrickla^ing  stndants  actoally  <;«ir*- 
ing  out  your  plana  <  oyne  graduates  in  tfemana. 
Wo  hsTM  been  able  to  pl«c«  erery  aradaate  In 
good  rK>«ltlnni».   One  Arm  asked  for  all  our  men. 


PLUMBING 


Lt«rn  everything  from  joint  wiping  to  deeigntng, 
plan  reading,  i<«tiraating  and  contracting  In  big 
shops  with  romplote  e<iulpmi-nt.  F.iperts  save  you 
years  of  needleanly  waj>t«Ml  time  hy  qolckly  training 
you  to  psaaallCity  nndStateplaiDbingExaminations. 
hn"'M"  '''g  f^t  jotw.  or  go  Into  lipaineK  for  »oar'^lf. 


Motion  Picture  Operating 


During  the  past  eloren  yeiirs  we  hsTo  trained liun- 
dri>dsi>f  nien  for  i>o<iltioni  nsCThlef  Operators  al  9'2S 
to  iH-r  wwk  IhrniiKh  prortlral  Instrtictlnn  by 
pilMTt*  ill  modern  Projci-tiim  Ko«ms  with  nil  tjxiea 
of  miK-lilniii.  ('i>miili-(»  <<ourse,  taught  thoroughly 
y.-t         1.  h .  at  .1111,11  .-.  .Kt. 


MAIL  THIS  COUPON  NOW ! 


482  12/11 


Google 
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Write  me   today  —  Send 
No  Money,  just  name 
and  addr«9ui.    I  will 
enroll  you  aa  a 
Member  at  my 

Second 
•*  S.OOO 
Watch  Club" 

for  1919.  and 
will  send  you 
my  Big  New 
Watch  Book, 
Fr*«.  H  e  I  «  c  t 
W»t€'h  jrou  wsntk 
I  wilt  ■••nd  it  for 
yon  to  MX'  with- 
out on*  p«nny 
down ;  wfar  it  iU) 
dan  Ire*,  thea 
■ell  It  to  rou  on 
Kmt  I>n>rn*'ntN, 
at  the  Rock  Bot- 
tom Price  quoted 
toMembemnnl;, 
on  a  moD«]r-back 
Kunrant«<e.  My 
Cut-I»r*rn  CM 
Plat!  uiTea  you 
OOP  third  to  one- 
half  yt>nr  money 
aod  ritM  you 
the  boot  Wat«h 
the  money  can 
buy.  I  lOftlietliln 
Startliai  OSf r  to 
man  who  will 
toll  their  friend* 
of  thi*  rt>niiirk- 
able  Watch 
Valoe^  if  they 
flndtheWotcbea 
all  or  more  tbaa 
I  claim  for  thxm. 
Your  nitme  or 
moDOBram  and 
any  emt>l«ni  too 
like  enaravfid  in 
the  Watch  to 
rait  your  own 
Ideaa.  Write  to- 
day (or  Watch 
Book  and  make 
year  eeleotion  at 
once. 


IF  YOU  FAILED 
TO  GET  YOURS 

Don't  postpone  another  day !   The  rush  to  join 

my  Second  "S^OOO  Watch  Club/'  so  as  to  get  one  of 
these  magnificent  Watches  on  my  Startling  Cut-Profit 
Club  Plan,  continues.    The  Christmas 

demand  will,  probably,  take  the  last  one  of  them 
by  the  middle  of  this  month.  If  you  want  to  be 
•are  toitet  yours,  you  haven't  a  moment  to  waate 
—better  write  today  for  my  Free  Watch  Book 
and  aelect  your  Watch  before  thia  offer  expire*, 
and  before  the  6,000  Waichoa  are  all  gone. 

Ordmn  lor 


TM*  Speclaf 
Offer  expfree 
wMi  thm 
Old  year, 
1919 


Chrimtmam 
mu8t  all  be 
mi9d  by 
20 


2IJIWEL 


These  Watches  are  Guaran< 
teed  for  a  Lifetime  of  Satiefac- 

tory  Service,  not  only  by  the  Santa 
Vr.  Watch  Co.  but  by  the  Great  Illinois 
SiirinKflcM  Watch  Factory  —  a  double 
uiirnntee  that  mnkr*  yoa  BMOlatelyotfe. 
.  want  you  Ui  iM>e  the  lateat  de»lan»<  in 
KnrraTed  Cbih^  umomI  on  these  Watchen, 
and  the  Scolor  enamel  Inlaid  work  — 
■liown  in  colora  in  mr  New  Wretch  Book. 
ChriatmiM  i«  ne«r  with  only  a  few  of  theae 
^000  Wntch'-s  left.  BO  write  for  the  Wat«-h 
Book  today  and  make  your  aeliK^ion  wlth- 
ont  delay. 

Santa  Fe  Watch  Co. 

Dept.  C6,  Tliomas  BuMdinc 
TOfEKA.  KANSAS 

(Home  of  tfie 
Great  Santa        ^  _ 
Fe  Rail' 
way) 


W4JCH  ■■ffOKTB 


Pras.  Smnia  fa  Watch  Co. 


A  Utter,  ^st  ewd  or  thia  coupon  wlH  brine  My  Proo  Wateh  Book 

SANTA  rc  WATCH  CO.,  (kill.  CI.  Thotnaa  BMc..  TOPCKA,KANaAS 

rioiiw  wild  nil-  joiir  New  M  jitvli  Hook  with  the  undi-rslnndinf 
Hint  this  r<-gueat  doe-,  not  olilittate  me  in  any  way. 


Name- 


Addrtss- 


Digitized  by  Goo 
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Salesmen  Top  Them 
In  Making  Noney  f 

Choose  wisely  in  deciding  on  your  life's  work  I  Don't  be  a  drifter  I  Don't 
be  a  wage  slave !  Stop  working  for  the  other  fellow.  Sti  p  brcakingyour  A 
neck  ar.a  your  back  for  barely  enough  to  exist  on.  Get  into  a  line  of 
work  where  you  pet  full  credit  for  what  you  do.  The  salesman  knowa^^^^P 
what  he's  worth  because  his  sales  sheets  SHOW  I  The  '^^t^^^^^ 
salesman  is  independent  because  his  eamings  depend  on  ^^^H^^^^^ 
himself!    The  good  salesman  can  sell  AMYTHING.       •  W 
All  fields  are  oi)en  to  him.   He  can  travel  the  Country  over  or  stay  in  his 
own  city.  He  is  respected,  looked  up  to.  admired.  It  a  the  cream  of  ioba. 

TAe  Best  Paying  Work  You  Can  Do! 


Read  What 

OthersHaveDone 


Aa  Kantac  tM  •  WMk 

Kttmr  mi-K  mootiia  m9e<**«  m»  m 
Trmnttnc  rtai—nn n  In  ■  r-il- 

|hi>j>lo»iii»iit   Bonwi.  I  «m 

ra^lJ^ 

KanMd  Ma4  la  T««  WMka 

I  b«d  D«T«r  MrorJ  tnot*  ihuf 
|W  ■  iBonUi.  l^t  wn-k  I 
cl*ar«<t  tWX  Kod  ttala  «r«k 
ou  hara  aun*  wonders 
tir  ma.  Gao.  W.  Kaarna.  1U7 
^  >-^k  .  >n«ca.  OklaiotM 


•«3eOlMlVaar 

l7  avnad  (800  m  ■ 
.aal    raar  1  earaad 
■  pnmtAsd  to 
r»ll  CTM&t  do* 


t  f  - 
Clark 


£^  St..  iWrtoa^ 


*37Slaa 

Var  taa  yamm  1  wurk«<)  foe  • 
laUroad.  Waa  drawing  (79  a 
Btb    wkaa    I  l>rt 


till 


Acidxawt 


Think  of  the  young  lawyer  after  years  of  hard  study,  waiting  for  a  easel 
Tblak  of  the  foaoc  doctor  after  ream  of  effort,  wnltins  fnr  •  pnlU-riL  Think  of 
theyearaof  Bppr«ntlceahip  neccMurr  In  praotirally  all  other  kinda  of  work  and 
thn  pltlfal  wacM  afterward  Them  think  bow  eaay  tt  la  to  learn  the  aocrcta  of 
Hurocaafal  KalMinaoahlp  and  the  BIQ  lAONST  70tt  Mm  licht  from  the  Mart  In 
thli  faacinatlnc  briUlaot  "game." 

Do  You  Want  to  Get  Marriod?  Do  You  Want  to  Own  an 
AutoormHomot  l>oYouWaatmBlgior  Bank  Account? 

Tim  fat  nam  mnrn  mnTirr  PrleMOfieverrlldn|i  hare  aoar^vl  Ix>ok  what  clothe 
ooaU  Look  what  a  d«<'i-Dt]inoaJ  coata,  j  Look  what  root  amoanta  to.  Voo  muit 
overcome  high  prices  br  aanitac  morei.  Yoo  can't  do  It  nnleaayoa  makeTOarself 
werlliisorA.  Caah  in  on  70ur  brain  power.  Turn  ynnr  nataral  ablllUea  Into  th« 
draper  dtamial.  Yoa  can  maka  more  mnner  aa  a  blAR  8iU<£8MJLN,  witii 
atHtfy.  thun  nny  other  pmfeaaion  or  trade  you  can  name.  logdoii't  hare  to  be  an  ex. 
pertln  .'VN  VTUI.Ntl  circpt  In  MARINO  PKOI'I.E  SKKTHrNQS  YODU  WAY.  Let 
the  other  follow  prt>dur«>  new  in»entlonf.  l>et  the  other  fellow  do  the  mannfaotnr- 
ingbutYl 
the  wheels  i 


•r  follow  prtxlurp  new  in»entlonf.  l>et  tnn  otner  leiiowaoiuemannraotnr- 
lUlJ  KKKVTHKM  nnsYwlth«)IiDF.R.S|  That'swhsttheTmusthaTetokeep 
els  going.  Thai's  whjr  HTAtt  tiAlJ£UM£N  earn  9^2500  toflOlUOOand  Mn|W|«r. 

YouCan  Become  a  Star  Salesman  ^^^^i^^i^ 


book. 


which 


A  Knlsht  O*  the  Orlp." 
tells  aboot  salramanBtilp  In  all  ita  de- 


Let  Me  Prove  It  to  You 

tails.  L<>t  me  t«11  roo  about  the  National  B   _    .  - 

 and  Perma- 

n.  Mf  tnory  Traininn,  Kctal'                                  " " 
nl  to  iliow  you  how  we  have 
letters  we  hare  reopirod  from  .  -  -      . 

Cparaa  hictudra  and  how  it  aova  into  arrrr  d«tAll  of  Saleainanablp  from  tha  rnxui*!  up.  covrrlna 
WbolMala  llmiMa  flpwlallr  HnDa*a,  Ratall  llooaaa-hcFW  It  rarara  avrry  tlvtall  of  Uie  prnpoal- 

ron,  nwtS<«la  of  dIatrihQOon.  tarrltorr  <'"»aHo«,  handIin«cTii«nifi««,  p«r»o«»»l alB<'i»n<'T.»te.  «,  «,■»■,*• 

II       r"a  aboot  oor  hta*  KmploTnwnt  BoMao,  whkbr<'i«t.antlr  baa  on  fla  nior»  r*90»«la  ,f 


ry  t)rancnor»«llinBan(l  leaaonson  i.anirua«eanai-erwna-  ^ 
il  Holling.  AdTortialng.  Dlroct  t-T  Mail  Sollinifc  etc   I  ^  JTVj^I 
trained  thonaands  ofotheni.   1  U  ahow  you  succosa  I'li^  ^y"^ 

1  hundreds  of  memhera.  I'll  show  you  what  our  ^ 


     >r*ao 

aalaamao  tbaa  w«  can  poaaiblj  OIL  Gat  aU  tba  facta  br  wrltln*  TODAY. 

Write  For  My  New  Book -FREE 

r  aratam  of  Bataamaoablp  iWnini 


1  waatto  sand  ro<imrna«baok."A  Knifhtof  IbaGrip."  ^,£f^  ^'y^'i^^ 

wUck  talla  all  aboot  ow  aratam  of  SalaamaiMblp  TrBlnins  and  i:aiplariM-ni     ^ ^Jtr    ^1  vo.* 
B«(T«ea.  In  wbleb  wa  Kava  apartaliaad  for  mora  ttian  twahra  r«an.,   U  ^        V  <}>■ 


talU  ran  lost  vbat  roa  waat  to  know.  If 
—  If  TOO  V*  dIaasCHAad  —  If  rm  want  to 


"  paaaot"  waaaa.  naatlM  ceopoo  or  a  poat  card,  or 
ChU  tt—  peak  Daw,  Don't  watt  a  nloota. 

Add r ft*  : 

NAnONAL  SALUMIN't  TmURIM  ASSOCUTWtL 
OVP**  7W.         CklMC**  nUisQto.  U.  S.  A.  / 


Sattina  alona  alowlj 
i»t  Inaiaad  of 
a  l< 


^rd  or  a  latlar  for 
Do  It  riskt  oow 


Digitized  by  Google 
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How  to  Read 
Blueprints 


Did  you  ever 

get  stuck  on  a  blue  print  —  not 
just  sure  what  was  wanted — took 
lots  of  time  to  figure  out  what  the 
architect  meant?   Don't  let  it  happen 
again]     This  new  Cyclopedia  of  Car- 
pentry and  Contracting  explains  it  all — 
everything  you  should  know— 90  pages  of 
practical  instruction  in  Blueprint  reading, 
__     giving  the  latest  up-to-the-minute  information  and 
instruction  for  readiiiK  ail  lypes  of  Blue  Prints  and 
an  analysis  of  50  difierent  Linda. 

■  Every  other  thing  you  should  know  about 

■  Carpentry  and  Contracting  is  in  these  books,  too— pre- 

■  pared  for  you  by  25  well-known  builders  and  experts. 
I  EverythioK  is  explained  — from  bams  and  cottaxes  to 

■  modem  fire-proof  skyscrapers— not  even  the  «maUeat 

■  detail  is  overlooked. 

I  You  and  every  other  man  in  the  business  ought 

I  ts  have  these  books  NOW.  They  will  show  vou  new 

 P  and  better  ways  of  doing  things  — and  best  of  all, 

^  HOW  TO  MAK£  MORE  MONEY. 

InmliM  Th«in 


Mail  the  coupon  on  the 
comer  of  this  page  to* 
day  and  we  will  send 
the  books  at  once  for 
free  examination  so  you  can  see  for  your- 
self just  what 
they  are: 


FBEE! 


arpentry 
Contractinit 

S  bin  volumes,  each  G%  x.  8'i  inches,  bound  in  Amer- 
ican Morocco;  flexible  handy  style;  2138  pases  and 
more  than  4UO  iliustratioos,  plans,  blue  prints,  CUh 

Hereof  ¥fhat  carpentry  (including  every- 
l<  In  TliAm—  ^""K  from  the  raw  timber 
■n«fH      and  tools  to  the  trimming  and 
turning  over  to  the  owner)— Stair  Building— Steel 
Square  —  Plastering   and    Painting  —  Mechanical 
Drawing— Blueprint  Reading— Architectural  Draw- 
bic— Sheet  Uetal  Work— tiuiUinjl  SuperintetKlanee— Uodar- 
writen'  KoqiuretMot*— H««tinc  and  VentiUtinK— Stoun  and 
Ho«  Water  Kittinir— 8«nltM7  Al»H«nce»— Water  Sapply— 
Dr*loa£e  and  VendTiu— IVoroe^tle  Hot  Water  Sapply— Hard- 
ware—E»timatinK—<.'ontnic-u  and  Speeiflratloo*— L,«r»l  Rela- 
tiom  —  Bnildinf  Code  —  Gaocral  ladex  and  Review  Qoaatioas 
and  Index  to  oKh  Tolmne. 

With  each  set  of  these  books  a  year's  r onsulting  mem- 
bership in  the  American  Technical  Society  goes  free. 
The  regular  price  is  |12.00.  You  can  send  any  oi  your 
problems  within  the  scope  of  these  books  to  our  ex- 
perts and  engineers,  who  will  solve  them  free  of 
charge  for  one  entire  year. 

When  the  books  arrive,  pay  only  OOll'f  S#IMI 

the  small  express  charges  —  keep  them  sa  ^Aamaw 

•even day*— rvad  ttMMii — study tbem—uae tbno  M^tmW  ^IwHV* 

M  if  Uvev  were  your  own — teat  them  oat  likm 
would  1 


LATEST 

Edition 

-ilMtOff 

thaPrsM 


TOO  wouid  a  new  law  or  aocse  new  machinery.   If  TOO  don't  want  to 
boy  the  books  after  aeyen  days,  ahip  tbem  bmek  at  our  ezpenM.  If  yoa 
do  want  to  keep  Uiem.  send  m  only  12  00.   The  balaore  of  the  low  In- 
trodoctory  priMofUDjaOoaa  tM  aeat  Ummbm  way— 43-00  Mcfaotaoth. 

Now  Is  HM  Look  ahead  to  something  better 

YItiM  to  ikct  than  just  working  with  the  tools  of  your 

■"■■^   trade.    KoriTOen  and  aapcrlntendenta  set 

the  biff  pay  enTelopee,  ao<l  bi«  proOtfl  are  your*  if  you  go  into  > 
the  Com  rafting  buaiii—  for  youraelf.    You  mtwt  hmme  the 
ri«ht  kind  of  knowladae  sad  tralnin«,  though,  aodnowia 
your  opportunity  to       it.  BEND  TllJB  CUVtOU  TODAY 


ANEBICJUI  ^ 

ncHNicju  sociEiy 

Ommt.  t-IN 
CaiCACO,  11.  S.  A. 


•MMH«HH»l«Mt>l<M«MlllfnilMlllllllllklltlllNtllllttM«llll»linMaiMIIIIII 

ANUHCAN  fICNHICAL  SOCUTT 

D«»t.  t-IM,    CHICAGOr  tt.  S.  A, 

I  will  examine  your  b-Toimne  Cyclopedia  of  Carpen- 
try and  t^jnlractinir  for  aeven  dayi.    You  may  aend 
ttir  books  to  mr  oxpreae  collert  and  I  will  rdum  tbem 
at«.T  one  Wr«k  or  »rnd  you  K  W  kx  fippt  pmymcnt  and 
tZ.W  each  month  untU  Uie  atMciaJ  price  uf  Uv±0  U  paid. 


1 


Keferene*.. 


IIMM««M»MM<MtMnWM>MinlMM>l 


Google 
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Drawing  Outfit 

and 

Drawing  Table 


SIZE, 
203125 
INCH 


Complete  Set  of 

Drawinglnstruments 
and  Drawing  Table 

Yes,  I  will  give  you  this  com- 
plete drawing  outfit  absolutely  free.  The 
instruments  are  in  a  handsome  high 
class,  plueh  lined  folding  case.  They 
are  regular  draftsman's  working  in- 
struments. Besides  I  will  give  you  ab- 
solutely free,  a  20  x  25  inch  drawing 
board,  a  24  inch  T  square,  a  12  inch  rule, 
a  supply  of  drawing  paper,  two  triangles, 
a  French  curve,  pencils,  erasers^  thumb 
tacks,  etc 

Delivered  at  Once 

The  drawing  table  is  the  "Chief  s  Own"  adjustable  folding 
Drawing  Table,  wme  is  used  and  needed  by  first  class  draftsmeo, 
The  complete  outfit  and  table  are  delivered  to  you  at  once.  You  bav« 
tbcm  to  work  with  from  the  very  first  day. 

Be  a  Draftsman 

Draw  $175.00  to  $250.00  Per  Month 

There  is  an  urgent  demand  for  skilled  draftsmen.  Onnpanies  are 

issuing  calls  everv  day  for  men  to  fill  positions  paying  from  $175.00  to  1250.00  per 
month.  Work  is  light,  pleasant  and  profitable. 

Chief  Draftsman  ^^IV^X 


1  am  Chief  Draftsman  of  a  large  and 
well  known  firm.  I  have  been  doing 
the  hiRhcst  paying  expert  drafting 
work  for  a  quarter  of  a  century  and 
I  know  iust  the  kind  of  training 
that  ia  demanded  from  men  who 
get  the  big  salaries.  I  train  you  by 
giving  you  actual,  practical  work.the 


(■■■■■■■■■■^■■■■■■■■■■■■■■■■■■■•■■■■■■wa 

Cliief  Draftsman  Dobe 

ENGINEER'S  EQUIPBIENT  COMPANY 

Div.  1199,  Chicago,  IlL 

Wltboat  any  oblisstlon  on  bm  wlwtso«T«r.  pleasa  mall  yoor  book, 
"OuccMifnt  Oraftsmanihlp,"  and  full  partleulm  of  your  liberal 
"P«r«onal  Inatraction"  nfTrr  to  ■  few  •tud«nt«.    It  la  oixleratood 
ibat  I  BIB  obligatad  ia  do  way  whatavar. 


kind  that  you  must  be  able  to  do  to 
hold  permanent,  big  paying  positions. 
I  give  you  my  mdmdtial  uatnictioo. 
If  your  work  is  right.  I  will  advance  yoa 
rapidlr.  If  itiawraoa.IwUlabowyaawiMi* 
mod  make  yoa  do  itrifht.  and  do  all  I  eaa  ta 
naka  yoa  an  expert  drmf  tsmaa  and  dMigoar 
ia  a  abort  time.  Wriu  today  without /aiL 

What  I  want  i  s  the  ruM 
Aim/ of  men.  Don't  botner 
about  expense.  I  will  give 

you  the  working  outfit  free  if  you  get  In  at  once.   I  charge  a  very 
small  fee  for  training  you  to  be  an  experienced  draftsman.  Yoa 
can  pay  the  small  cost  as  suits  you  best. 


Pay  AsYou  Wish 


Aidr 


SendConponforMyBig 


Put  yoar  name  and  addraas  oc  tba 


Rj  AV/|7  A  If   coupon  or  a  letter  or  a  rat  eard 

lUVfV  M#Wlm   andMndit  tonatoday.  IwUIaeoa 

Toa.  abaolotaly  frao  and  poatpaid, 
my  n«w  book  "Socceaafol  DraftamaDahip."  and  tha  arest  •parial 
offer  that  I  am  now  Bstaklng  on  which  yoa  got  the  eomplats 
Draftaman'a  Workins  Outflt  and  Drawinc  Tabia  ak««l«M|r 
fiaa.  Yoa  aMame  no  ohllaationa  of  any  kind  In  aeodiTis  la 
the  coupon  Gel  in  line  for  a  bis  paylns  poaitlaa.  Gettina  tba 
txrak  aod  full  panicularauf  tne  special  offer  la  tbaOrataia^ 

\ CHIEF  DRAFTSMAN  DORB 
fc-   Cailii-f»E<Mlp»nwitCo..inc.l>hr.ll99  gnOMD 


Please  Mention  Popular  Uechantot 


Google 


POPULAR  MECHANICS  ADVESTISWG  SECTION 
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Electricity  Needs  You 

I  WILL  TRAIN  YOU  AT  HOME 

Stop  right  here.  You've  found  YOUR  opportunity  !  The  war  is  over,  and  the 
Electrical  Business  is  in  for  a  tremendous  increase.  But  it  needs  more  trained  men — 

at  big  pay.  By  my  Home  Study  Cou»e  in  Practical  Electricity  I  can  train  you  for  these  positions  paying 

$46  to  $100  a  Week  and  Up 

You've  always  had  a  liking  for  Electricity  and  a  hankering  to  do  electrical  jobs.  Now  is  the  time 
to  develop  that  talent;  there's  big  money  in  it.  Even  ii  you  don't  know  anything  at  all  about 
Electricity  you  can  quickly  grasp  it  bv  my  highly  successful  method  of  teaching.  You  will 
find  it  intensely  interesting  and  highly  profitable.  I've  trained  and  started  hundreds  of 
men  in  the  Electrical  Busmess,  men  who  have  made  big  successes.    YOU  CAN  ALSO. 

Be  a  CERTIFICATED  ELECTRICIAN 

What  are  you  doing  to  prepare  yourself  for  a  real  success  ?  At  the  rate  you  are  going  where 
will  you  be  in  ten  years  irom  now  ?  Have  you  the  specialized  training  that  will  put  you 
on  the  road  to  success  ?    Have  you  ambition  enough  to  prepare  for  success,  and  get  it  ? 

You  have  the  ambition  and  I  will  give  yoa  the  training,  so  get  busy.  I  am  offering  vou  tuccets 
and  ail  that  goes  with  it.   Will  you  take  it?  I'M  make  you  a  CERTIFICATED  ELECTRICIAN. 

I  am  Chief  Engineer  of  the  ChieauroEnirlneerinsrWorki  mod  can  tr*in  you  b«tt«r  than  anybody  «!■«.  I  will  instruct  and  train 
you.irive  you  my  personal  advice  and  help  whenever  you  ne«d  it,  and  aaalit  jrou  in  evory  way  to  thcbisrest  possible  success. 

Farn  JMAfflAV  ^Hihiit^  Ltmmintf   And  I'm  offeHns  yoa  Bom«thinff  you  can  uk 

earn  munsy  wwniiv  ^earning  Homestwdy  co«ir»e  i  show  you  how  u>  b* 

in  Electricity,  and  help  you  g*t  started.    And  with  my  course  I  am  also  irivinii;.  right  now. 


r.  Early  in  my 
begin  making  money 


FREE 


BIG  ELECTRICAL  OUTFIT 


/. 


CHIEF  CNQINECR 
COOKE 

A  fineoutfit  of  Electrical  Toola.In«tmment«.Mat«rial».  etc.. abso-         CHICA60  ENftMEERINS 

lutely  FREE  to  every  student.    I  will  also  send  you  FREE  and    X  WORKS 
fully  prepaid  —  Proof  LeMons  to  show  you  how  easily  you  can  learn  Electricity  and  enter     *  Ktov   A^t  <•  a*..^ 

this  Bplundid  profession  by  my  new.  revised  and  original  system  of  Trainlnir  by  Mail    ✓  'l  JTV  .* 

^  CHICAGO,  ILL. 

Another  BiSi  Advantage  have lawspIendWIy  equipped  Electn-  y  i>«AK  HiR:  Vou  m«7  send  mi^ 
n«.w.>>v>  -"o  ■»      cal  Shops  where  you  can  come  at  any  time    /  entlreij  frr« nnd  fiillj  |.r»i>«l<).  «  copy 

forspeciuliDntrartionwitboat  obsrge.    No  other  oorrt>»pondeoce  M-'htxiU-aii  tiivo  you  Ibii.  y    of  ;our  lionk.   "  Hnw  to  tkK-nme  sa 

AnH  ^till  Mnr^  in  sedition  to  «ll  thl.  I  »m  rirlnu  rl«ht  now  al..ol,it..ly    r   ,i„ut   your  tUm  IMr   tmm   la  ll««rtelt». 
#lfrU  ^Clff  IwWVtfS  tfM  tn  every  Ktudent  who  amrwerv  ihia  mil.  a  Mg,  truly  / 
valuabto  surprU*,  thitt  I  cannot  eiplsio  here.    T«sr  «ri  tklf  l4  si  (  rsaista,  and  tfrtt  M  f 

l/af ifafsf  A  Wtt^ttMt  PrAA  "         **•  Becrime  nn  Kip<>rt  Fl«w.  ^ 

W  OlUaOIC  DOOn  r  ■  W  trii  inn,"  ba*«tiine<)  mnnvamAnon  thi-wHT  ^ 

t«i  fortuiK-.  I  will  a  roi>.v,  f  rr^  iind  prti|>«l<l,  to  erory  person  answerlngthin  o<l.    •  S'unu  

fa    aj  _ Oooii  Intpntlnna  ne»cr  p'-t  jroii  nnywhere.    It  l«  ncllnn.  X 
iJO    11   now   nloi.e.  tlmt  eoonts.     NOW  IH  TVIK  TIMK  TU  ACn  ' 

CHIEF  ENGINEER  COOKE  / 

CHICAGO  ENGINEERING  WORKS/ 

Daot.510Y       441  Caas  Straat  CHICAGO.  ILL,  y 


AddrtM. 


City  ,  Statf. 


POPULAR  MECHANICS  ADVERTISING  SECTION 


Don't  Wait  for  Weather  Like  This 

DECIDE  NOW  to  protect  your  car  this  winter  with  Johnson's 
Freeze-Proof.  Purchase  your  supply  early  from  your  dealer 
and  read  and  follow  the  directions  carefully.  A  little  time  spent 
now  cleaning  the  radiator  and  putting  on  new  hose  connections  will 
save  you  unlimited  time,  trouble,  worry  and  expense  during  the  winter  months. 

JOHNSON'S 
FREEZE-PROOF 

18  the  logical  anti-freeze  preparation.  It  is  inexpensive — does  not  evaporate — 
is  non-inflammable — easy  to  use — ^and  guaranteed.  One  application  will  last 
all  winter  unless  the  solution  is  lost  through  the  .overflow  pipe  or  leakage. 

Directions  Must  Be  Followed.  Johnson's  Freeze-Proof  will  give  perfect  satisfac- 
tion if  used  according  to  directions  on  the  label.  It  requires  just  a  little  time  and  care 
to  comply  with  these  instructions,  then  your  worry  is  over  for  the  whole  winter. 

Isl— Clean  all  dirt,  scale,  sediment,  etc.,  from  the  cooling  system  by  nsing 
a  boiling  solution  of  ordinary  washing  soda.    Flush  out  thoroughly. 

2nd— Repair  all  leaks.    Unless  hose  connections  ire  new,  replace  them. 
Tighten  all  packing  and  gaskets. 

Cost  $1.50  per  package  in  U,  5.  A,  East  of  Rockies. 
Get  it  from  your  Local  Dealer 

S.  C.  JOHNSON  &  SON,  Estabhshed  1882.    Dept.  P.M.  12,  RACINE,  WIS. 
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Was  $100 


F  

FREE  TRIAL 

No  Money  in  Advance 

No  Deposit 
No  Obligation  to  Buy 


Let  us  send  you  the  Oliver  for  Free  Trial. 
The  coupon  brings  it. 

If  you  agree  that  it  is  the  finest  typewriter,  regard- 
less of  price,  pay  for  it  at  the  rate  of  $3  per  month.  We 
ask  no  payment  in  advance.    You  have  over  a  year  to  pay. 
And  you'll  have  the  Oliver  all  that  time.    There  is  no  need  to 
wait  until  you  have  the  full  amount. 

Over  700,000  Olivers  in  Use 

This  Oliver  is  a  20-year  develop- 

menl.  If  any  typewriter  is  worth  $J00,  it  ia 
this  splendid  nu>d«?l.  It  im  the  same  machine 
uswd  by  KrpBt  concerns  such  as  United  StatOD 
Steel  Corporation,  National  Cloak  &  Suit  Com- 
pany. National  City  Banl<  of  New  York, 
Diamond  Match  Company,  Murris  &  Company 
and  others  of  like  prominence.  And  this 
machine  you  row  Ket  for  $57.  pa^'ablo  at  the 
easy  rate  of  $3  a  month. 

Mail  the  Coupon  Now 

We  can  promise  you  immediate 

deli%-ery  if  you  act  at  once.  R«»member.  you 
retd  not  send  any  money  with  the  coupon. 
The  coupon  alone  hrings  you  the  Otiver  for 
five  days'  free  trial  in  your  own  home.  If  you 
decirie  tn  keep  the  ty|M>writer,  you  can  pay  for 
it  on  terms  ho  easy  that  you  won't  miss  the 
nionwy  only  f.'J  a  month.  If  you  ne«l  to  have 
further  information  before  orHcrinR.  fill  in  the 
coupon  for  our  free  catalou.  Check  the  coupon 
for  free  trial  Oliver  or  the  catnlofr  just  as  you 
wish.   Clip  the  coupon  now  and  mailatonoe. 

Canadian  Price,  $72 

The  Oliver  Typewriter  Company 

iOW  OFiTM  TrPfwrt.r  BUt,  CHICAGO.  ILL. 


The  free  trial  does  not  cost  you  a 

penny.  For,  if  after  tryinir  the  Oliver  you 
wish  to  return  it,  we  even  refund  the  trans> 
portation  charKes. 

Our  new  plan  has  been  a  tremen- 
dous Bucee«».  We  are  sollinir  more  Olivers 
this  way  than  ever  before.  Over  '(kI.IX'O 
Olivers  have  l)evn  sold  !  Oliver  popularity  is 
incrcaainK  daily. 

World's  Greatest 
Typewriter  Value 

For  $57  you  n<»w  ohtain  the  identi" 

cal  Oliver  formerly  prici-d  at  SIWK  We  are 
able  to  save  you  nearly  half  becajise  of  our 
radically  new  and  economical  method  of  distri- 
bution. Ourinit  the  war  we  learned  many 
lessons.  We  found  that  it  was  unnecessary  to 
have  puch  a  vast  number  of  travelinjf  sales- 
men BTid  BO  many  expensive  branch  houses 
throuKhout  the  country.  We  were  able  to  dis- 
continue many  other  superfluous  sales  meth- 
ods. Tlie  result-  we  can  atTonl  to  sell  at 
the  very  same  Oliver  formerly  priced  at  $10li. 


Save  $43 


I 
I 


I      THE  OLIVER  TYPEWRITER  COMPANY 
I  10«*  OllvM-  Typewriter  Buildina,  Chl«*se,  III. 

II  I  Ship  mr  »  nrw  Oliv.-i  Ntn..  flv**  *t»>.'  frrr  irinp**ction. 
I  I  I'  '  kiTii  II .  I  will  |iay  tit  ■!  the  rilc  nf  $3  pec  month.  T)>c 
I  !   lltir  to  rvmaln  in  you  until  fully  paid  for. 

I 

I My  Bhlppinjc  point  la. ...,..«i.k.  *  
Thi«  docHi  fH>t  |il«4'«>  iffi«i  uimIi'P  aiiv  n(i1bic«1  U>ti  U*  huy.    If  I  r^io«i««*  tn 
.      rvturn  tlio  Oliver.  J  %iH  mhtp  U  back  at  your  rxprns*  at  tho  orvtl  vf 

If  1  iWi  rH»l  mftiti  m  t»i»rhin*'  until  t  <tnlcr  It.  Mnll  itw*  your  bonk  — 
I  I  "Tliv  llmh  I'-iHit  of  Tyrrwn*^r»  'Dm*  ReAiM>Tk  trnW  the  k«m- 
I  I  «<i>/'  y«wr  d«  iuxv  r«ialuic  antl  furUivr  liifvnmtioti. 

I 

I     i\iante  . . , . .  •  

'     S/ri^l  Aihhrsi    

I 

^Fi      I     City   Stale  

^  M        ^     Chciifxttinu  iir  Utisiin  si  
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A  Holed-up  and  a  Life  Saver 

THIS  young  footpad  has  just  demanded  "Money  or  your  Life 
Saver.'*   When  you  are  in  a  hole  for  something  to  say,  "the 
candy  mint  with  the  hole"  will  get  you  out.    Life  Savers  are 


life-savers. 


LIFE  SAVERS 

THE  CANDY  MINT  WITH  THE  H©LE 


These  happy,  snappy,  double-o.  k.  mints 
travel  in  the  best  circles.  They  are  always 
in  good  taste.  But,  you  must  make  sure 
to  get  genuine  Life  Savers  with  the  hole 
clear  through.    This  shape  dare  not  be 

MINT  PRODUCTS  COMPANY 
New  York  *  Montreal 

Four  Holeaonte  Flmvora: 


imitated;  the  flavor  cannot  be  duplicated. 
Substitutes  cost  the  dealer  less.  They 
cost  you  the  same.  You  can  learn  the  hole 
truth  for  a  nickel.    Put  a  packet 
in  your  pocket. 


PEP  O  MINT 
WINT  O  GREEN 
CL-O-VE 
LIC-O-RICE 


5c 
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